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Chapter 1

Introduction

Australian immigration policy has traditionally been
justified as a means to ensure national security and
promote economic development. Neither of these
rationales retains much contemporary force. A larger
population is no longer regarded as critical to
Australia’s defensive capacity, and the quest for
economic development, synonymous with aggregate
growth, has been superseded by a concern about per
capita growth performance. While humanitarian and
cultural justifications for immigration have been
advanced, they are either restricted in scope or
contentious. Currently, the programme is operating on
a large scale without a clear rationale. The purpose of
this work is to investigate the economic consequences
of immigration, and so consider whether the economic
rationale may be recast in an alternative form. In this
chapter, the existing literature is reviewed and a
strategy for carrying the analysis further is outlined.



1.1 Historical perspective

Immigration has exercised a profound influence over the
economic and social development of Australia. The progressive
reinforcement by immigration of the thousand Europeans who
first settled in Sydney Cove in 1788 has been directly responsible
for more than one third of total population growth.! Moreover, in
the period since World War II, more than four million immigrants
representing over one hundred nationalities have settled in
Australia. The scale of the bold social experiment which has

occurred is enormous, and the consequences irreversible.

The impact of immigration on the Australian economy has been
similarly formative. ~Throughout most of the post-war period, it
was regarded as vital to economic development. Increasingly,
however, it has been criticised for exacerbating Australia's current
economic difficulties. Reduction of the programme on economic
grounds has been urged by some critics with the same passion
that expansion of it was advocated during most of the post-war
period, also on economic grounds. The purpose of this work is to
investigate the economic consequences of immigration, and so
contribute to the debate about the future course of immigration
policy.  Although the focus will be economic, it will be helpful to
place the work in its broader context by briefly recounting the

history of immigration and immigration policy in Australia.

1 Australian Bureau of Statistics (1989), Australian Yearbook, Australian
Government Publishing Service, Canberra, at 51.



Throughout Australian history, immigration has always exceeded
emigration, except during wars and the Great Depression. For
most of the post-war period, despite periodic cutbacks associated
with recessions, the scale of the immigration programme has been
very high. In response to adverse economic developments, the
programme was scaled back after 1973, but was expanded
cautiously in the early 1980s. Towards the end of the decade the
immigration programme approached its highest post-war levels,
although it was subsequently reduced in the wake of the recent

downturn.

Nearly half of the growth in the labour force in the post-war
period has been attributable to immigration.2 As a result of
sustained high levels of immigration, the proportion of the
population born overseas has risen from 9.8 per cent in 1947 to a
projected 22.8 per cent in 1991.3 This may be compared with
recent figures for the United States (6 per cent) and Canada (16
per cent).# The scale of the immigration programme has clearly
demanded a national consensus. Until quite recently, such a
consensus existed, resting on the traditional rationales of defence

and economic development.S

2 G. Withers (1987a), 'Labour', in R. Maddock and I.W. McLean (eds), The
Australian Economy in the Long Run, Cambridge University Press,
Cambridge, 248-288.

3 Bureau of Immigration Research (1990), Immigration Update, Australian
Government Publishing Service, Canberra.

4 JL. Simon (1989), The Economic Consequences of Immigration, Basil
Blackwell, Oxford, at 29.

5 D. Pope (1987), 'Population and Australian Economic Development', in
Maddock and McLean, note 2, 33-59.



For the greater part of their history since settlement, Australians
have feared the possibility of Asian encroachment. In 1905, a
committee of inquiry expressed its support for immigration policy
foremost 'as an insurance against aggression'.6 Near invasion by
Japan during World War II reinforced this fear, and together with
evidence of a declining rate of natural increase,’ led to a post-war
campaign to ‘populate or perish'. The first Minister for
Immigration, Arthur Calwell, declared in 1945: 'We face the
gloomy prospect of being a small nation surrounded by millions of
other people looking enviously at our large continent.'8 As the
perceived threat of Asian invasion declined and military
technology reduced the significance of mere numbers, however,

defence became outmoded as justification for immigration.?

Economic development, the second pillar supporting immigration,
was synonymous with an increase in the level and range of
economic activities. Immigration was advocated by the 1905
committee of inquiry 'as a way of adding to the country more
producers, more consumers and more taxpayers'.l0 Calwell

expressed similar sentiments: 'We need increased population to

6 T, Coghlan (1905), 'Memorandum by the Agents-General on the Question
of Immigration', Commonwealth Parliament Papers, vol. 2, at 1179, quoted
in Pope (1987), note 5, at 47.

7 In 1945, a report of the National Health and Medical Research Council
stated that as a result of a fertility rate below replacement level, Australia's
population of 7.3 million would not exceed 9 million, even with an annual
net migration of 40,000 persons. See J.M. Powell (1988), An Historical
Geography of Modern Australia: The Restive Fringe, Cambridge University
Press, Cambridge, at 206-207.

8 A.A. Calwell (1945), How Many Australians Tomorrow?, Read and Harris,
Melbourne, at 2.

9 The last time national security was cited as a justification for
immigration by the Minister for Immigration was in 1970: Hon. P. Lynch,
MP, Immigration in the Seventies, Government Printer, Canberra, at 8.

10 Coghlan (1905), note 6, at 1182.



develop fully our great country and to assist the expansion of its
economy.'ll  The quest for economic expansion continued to
justify immigration policy for the following two decades, during

which Australia experienced rapid growth.12

As a result of the long period of stagflation which afflicted the
economy after 1973, however, the immigration programme has
become subjected to far more exacting economic scrutiny. The
proposition that large-scale immigration generated economic
benefits fell from its status as an article of faith, and required a
reasoned defence. It is not entirely clear that this onus has been

discharged.

Before turning to a discussion of the economic consequences of
immigration, it is convenient to mention two further rationales
which have been advanced. In order to meet an explicit post-war
target of one per cent population growth from immigration,!3 the
net for prospective immigrants was cast beyond the traditional
British sources. Between 1947 and 1952, 170,000 refugees from
Displaced Persons Camps arrived in Australia. Subsequently,
Australia has received refugees from a variety of countries
including Hungary, Czechoslovakia, Chile, Cyprus, Vietnam and

Lebanon.

11 A.A. Calwell (1949), Immigration Policy and Progress, Department of
Immigration, Canberra, at 11.

12 R. Maddock (1987), 'The Long Boom: 1940-1970', in Maddock and McLean,
note 2, 79-105.

13 This target was announced by the Minister for Immigration in 1945; the
intention was for it to remain until the population had doubled. In the
event, the target was only reached on several occasions. Nevertheless, it
remained a tenet of immigration policy until 1972.



The total number admitted during the post-war period has
exceeded 450,000. During most of the period, the re-settlement of
refugees was marked by a happy coincidence of humanitarian and
economic motives. Moreover, despite a bout of paranoia when
'boat people’ (Indo-Chinese refugees) began landing in Australia
in the late 1970s, prompting fears of an uncontrollable flood of
arrivals which in retrospect proved unfounded, there is a broad
base of support for this type of immigration on humanitarian
grounds alone.l4 The humanitarian component of the immigration

programme currently comprises about 10 per cent of the intake.l5

The family reunion component of the programme has also been
justified on humanitarian grounds. Because this category depends
on the prior admission of a relative under another category, the
humanitarian justification is secondary. Only in the case of
refugees are humanitarian grounds a sufficient rationale for
immigration. Since this only applies to a fraction of the intake, it
is not on its own a sufficient rationale for the programme as a

whole.

One argument which has been advanced is that immigration has
introduced a beneficial diversity to Australian culture which it
would not otherwise have. As well as adding to numbers, the
post-war immigration programme has greatly diversified the

composition of the population. This was due partly to the drive to

14 Committee to Advise on Australia’'s Immigration Policies (1988),
Immigration: A Commitment to Australia (2 vols) (hereafter the Fitzgerald
Report), Australian Government Publishing Service, Canberra, vol.1, at 68-
69.

15 Bureau of Immigration Research (1990), note 3, at 11.



meet immigration targets, but also to the realpolitik of regional
integration.16  After the gradual dismantling of the notorious
White Australia policy which restricted entry almost exclusively
to Europeans, the racial composition of the immigration
programme has increasingly come to reflect Australia's
geographical proximity to Asia rather than its historical links with
Europe. As a result, the proportion of the population born in Asia
has risen from 0.3 per cent in 1947 to a projected 3.8 per cent in
1991. The Asian component of the immigration programme has
expanded rapidly during the last decade, rising to the record level

of 42 per cent in the most recent intake.l7

Critics have recently argued that this development threatens the
very fabric of Australian society, its values and institutions.1® In
1988, the federal Opposition broke with bipartisan support for
immigration on the grounds that the Asian component had
become too high. This sparked a public debate which dominated
the national media for several months.!9 The exchange pitted
advocates of multiculturalism against those who wished to
preserve the existing culture from a perceived threat of Asian

domination. The debate was ultimately carried by the supporters

16 The economic and geopolitical significance of immigration in
- . . g po - g - . - g .
promoting Australia's regional integration is discussed in the final

chapter.

17 Asia is defined to include Afghanistan, Bangladesh, Burma, Cambodia,
China, Hong Kong, India, Indonesia, Japan, Korea, Laos, Malaysia, Pakistan,
the Philippines, Singapore, Sri Lanka, Thailand, and Vietnam.

138 One of the most trenchant critiques is G. Blainey (1984), All for
Australia, North Ryde, Sydney.

19 A useful selection of newspaper clippings and transcripts has been
compiled by the Parliamentary Library (1988), 'Editorials and Selected
Press Comment on the Immigration Debate’, Current Information Service,
Commonwealth Parliament, Canberra.



of immigration, at least in political terms,20 but its ferocity
indicated that the social rationale for immigration is far from

unanimously supported.2!

The essential point is that even if one does support the social
implications of immigration, in the current climate it is necessary
to demonstrate the economic benefits of the programme if it is to
enjoy sufficient support to be politically viable. The economic
effect of immigration in the long run is the domain of the present
contribution.  While the short term consequences of immigration
may be important, they are beyond the scope of this work. The
orientation adopted is prospective; it is nevertheless instructive to
draw on previous experience as an indicator of future outcomes.
In this way, the assumptions upon which projections are based

may be justified.

1.2 Immigration and long run economic performance

Immigration has undoubtedly increased the aggregate growth of
the Australian economy. Without the immigrant contribution to
the labour force, it has been estimated that growth in gross
domestic product (GDP) would have been reduced from 4.6 to 3.2

per cent over the period 1947 to 1979.22 It is less clear, however,

20 The leader of the federal Opposition who instigated the debate was soon
after defeated in a leadership ballot. The immigration debate was widely
recognised as a major factor in his removal.

21 Fitzgerald Report (1988), note 14, vol. 1, at 59, expressed dissatisfaction
with the state of the social rationale: 'Multiculturalism does not appear to
have been a persuasive vehicle for analysis and community education
about the beneficial social impact of immigration.'

22 A. Kaspura and G. Weldon (1980), 'Productivity Trends in the Australian
Economy, 1900-01 to 1978-79', Department of Productivity Working, Paper
No. 9.



whether immigration has increased living standards measured in
terms of GDP per capita. There is some evidence that high rates of
population growth have had a negative effect on per capita

growth rates in Australia relative to other OECD countries.23

With aggregate growth no longer a compelling rationale for
immigration, a more sophisticated economic justification is now
required. Understanding the long term economic consequences of
immigration is central to this exercise. Considerable energy has
been devoted to this goal.24 The purpose of this section is to

summarise the current state of knowledge.

A convenient analytical framework is shown in Figure 1.1. In the
long run, the growth of the productive capacity of the economy is
determined by growth of the factors of production and the rate of
technological progress.2> The existence of economies of scale may
also prove beneficial. The effects of immigration on labour force
growth and the rate of technological progress, as well as the
existence or otherwise of potential economies of scale, are

considered below.

23 F.H. Gruen (1986), 'How Bad is Australia's Economic Performance and
Why?', Economic Record 62(177), 180-193.

24 The most comprehensive investigation to date is a report on the
economics of immigration prepared by the Committee for Economic
Development of Australia (CEDA) and the Department of Immigration and
Ethnic Affairs: N.R. Norman and K. Meikle (1985), The Economic Effects of
Immigration on Australia (2 vols), Committee for Economic Development of
Australia. See also Centre for International Economics (1988), 'The
Relationship Between Immigration and Economic Performance', in
Fitzgerald Report (1988), note 14, vol. 2.

25 For simplicity, land is not included as a factor of production until
Chapter 5.
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Immigration is shown in Figure 1.1 to affect capital formation
both directly and indirectly. The indirect link represents the
influence of population growth caused by immigration on the rate
of capital formation. The direct link represents funds which are
transferred by immigrants to Australia and subsequently
invested.26 The level of immigrant fund transfers has risen so
dramatically in recent years as to warrant detailed consideration.
This work represents the first attempt to evaluate the long term
significance of this development. The relationship between
immigration and capital formation, taking into account both direct
and indirect links, is crucial to the long term consequences of

immigration on the size and structure of the economy.

The discussion so far has concentrated on the contribution of
immigration to the productive capacity (aggregate supply) of the
economy. In the long run, potential growth in output is only
realised if the growth in aggregate demand matches the growth in
aggregate supply.27 Immigration may affect aggregate demand in
several ways. Consumption and investment by immigrants may
add directly to aggregate demand.28 Government spending may

increase to maintain the quality of services provided to the

26 Indicating this link presupposes an argument made in Chapter 2 that
immigrant fund transfers affect the rate of domestic capital formation.
Note also that there is a link between immigration and household
expenditure; a portion of fund transfers may be used for consumption
purposes. This is not shown to avoid complicating the diagram unduly.

27 This abstracts from fluctuations associated with the business cycle.
These are later considered in the context of the labour market.

28 Investment by immigrants also adds to the capital stock and thus
aggregate supply. Note that these simple statements should be qualified.
Consumption, for example, may not increase if average household income
declines sufficiently, perhaps due to a reduction in wages, to offset the
increase in the number of households. To some extent, therefore, this
discussion anticipates later results.
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population.  Both sources of additional demand may induce
additional consumption by firms as they expand production and

investment in order to expand capacity.

The possible impact of immigration on the pattern of household
and government expenditure 1is discussed below. Such
expenditures are influenced by factors which relate to changes in
demography and household preferences, and may therefore be
regarded as external to the economic system.29 By this, it is
meant that, although these developments have economic
ramifications, they are not themselves caused by economic factors.
It is therefore possible to trace the effect of changes due to
immigration in a sequential way.30  The contribution of

immigration to the labour supply may be viewed in a similar light.

In contrast, most of the effects of immigration which determine
the overall level of aggregate demand and supply involve complex
interactions. In this respect, Figure 1.1 is somewhat misleading,
as it shows a simplified chain of causation. As well as possible
feedback from economic performance to domestic demographic
trends (and indeed, levels of immigration31), it omits interactions
between the economic variables. These are best captured using
an economy-wide general equilibrium framework. This is

discussed in the final section of this chapter.

29 Clearly, this is a simplifying assumption. The possibility of feedbacks
from the economic performance to demographic developments is not
denied, but it is assumed to be unimportant in the Australian context.
30 This is signified by the direction of causation shown in Figure 1.1.

31 See Section 2.2.2.
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Finally, it should be emphasised that the long term structure and
performance of the economy are influenced by a variety of
factors, including the international economic environment,
especially terms of trade, and the domestic policy regime. The
approach adopted here is to isolate the effect of immigration; the

conclusions do not therefore purport to be forecasts.

1.2.1 Labour market

The most obvious impact of immigration is to increase the size of
the population. How this affects the labour force depends on the
age structure of the immigration intake relative to that of the
resident population, as well as rates of participation of immigrants
in the labour force. During the post-war period, the median age of
immigrants has been on average five years lower than the median
age of the Australian population.32 Net migration has contributed
45 per cent of the growth in the population of working age (15 to
64) in the post-war period.33 If children of immigrants are taken
into account, the contribution to the population of working age

was nearly 60 per cent over the same period.34

32 Fitzgerald Report (1988), note 14, vol. 1, at 8.

33 G. Withers (1986), 'Migration and the Labour Market: Australian
Analysis', Centre for Economic Policy Research, Australian National
University, Discussion Paper No. 144, at 2. Note that using net migration
(permanent arrivals less permanent departures) somewhat underestimates
the actual contribution of immigrants to the labour force, as only 20 per
cent of permanent departures are former immigrants: G. Withers (1987b),
'Immigration and Australian Economic Growth', in L. Baker and P. Miller
(eds), The Economics of Immigration, proceedings of a conference at the
Australian National University, Australian Government Publishing
Service, Canberra, 29-55.

34 Withers (1986), note 33. This figure refers to births involving at least
one parent born overseas.
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The proportion of immigrants of working age who enter the
labour force is determined by their participation rates, which vary
according to sex, age and marital status. These are difficult to
predict a priori, since there are competing considerations which
may influence the behaviour of immigrants. For example, the
need to acquire language skills and educational qualifications may
delay entry into the labour force,35 while the need for an
immediate source of income may hasten entry. These are,
however, short or medium term considerations. Although the
age-specific participation rates of immigrants are initially lower
than for the Australian born, convergence is achieved relatively
quickly,36 except for non English-speaking immigrants.37 Overall,
the age structure of immigration intakes has raised the aggregate

participation rate in the labour force.38

In the early 1970s, the aggregate participation rate of immigrants
was 7 to 8 per cent higher than for Australian born, but the
difference declined to 1 to 2 per cent higher by the early 1980s.39
A great deal of this change reflected a shift in the age structure of
immigrant arrivals; the proportion concentrated in age groups
with the highest participation rates declined. The contribution

which immigration will make in the future to the labour supply is

35 P.A. Inglis and T. Stromback (1983), 'A Descriptive Analysis of Migrants'
Labour Market Experience', Bureau of Labour Market Research, Draft
Working Paper.

36  p.w. Miller (1982), 'The Economic Position of Immigrants: Facts and
Fallacies', Australian Bulletin of Labour 8(4), 229-248.

37 Inglis and Stromback (1983), note 35.

38  Provided that the additions to the labour force are employed (see below),
the increase in the aggregate participation rate may lead to higher income
per head of population, even if income per worker remains constant.

39 . B.J. Chapman, D. Pope and G. Withers (1985), 'Immigration and the
Labour Market', in Norman and Meikle, note 24, vol. 2, 162-369.
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essentially a demographic question, influenced by the size and
composition of the intake.40 Together with information relating to
domestic demographic trends, it is possible under certain
assumptions to derive projections for the impact of immigration
on the population and labour force in the long run. This is

discussed in more detail in Section 5.4.3.

An additional factor by which immigrants add to labour supply is
a tendency to work longer hours than Australian born
employees.4l As well as increasing the labour supply in terms of
the number hours worked, immigration may also affect the
quality, and thus the productivity, of the labour force. This

depends critically on the skill profile of the intake.

It is generally agreed that the skill level of immigration intakes
has risen over most of the post-war period, remaining consistently
higher than the skill level of the resident population. There is
some disagreement, however, about whether the skill level of
recent arrivals has continued or reversed this trend.#2 The skill
profile of the intake is influenced by the selection mechanisms
contained in the immigration policy of the day. For example, an
emphasis on family reunion category tends to lower the average

skill level of the intake, whereas an emphasis on the skilled

40 This is not meant to imply that demographic and economic variables are
separable.  Participation rates, for example, may depend on the level of real
wages.

41 Centre for International Economics (1988), note 14.

42 Withers (1987b), note 33, argues that the skill level of recent intakes has
risen; this is contested by R. Birrell (1987), '""Immigration and Australian
Economic Growth", by G. Withers: A Comment', Baker and Miller (1987), note

33, 56-65. The disagreement is essentially taxonomic, hinging on the
classification of skilled occupations.
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migration category tends to increase it. Recently, an increased
focus on skills was advocated in a government report on
immigration.43 It is too early at this stage to assess whether this

has occurred.

Although there have been several attempts to evaluate the
contribution of immigrant skills to the Australian labour force,
they are based on the skill categories drawn from immigration
statistics.44 Accordingly, the information relates to the
performance of immigrants in the labour market of their countries
of origin, which may not necessarily be a reliable guide to
performance in the Australian labour market. For example, non-
recognition of overseas qualifications may prevent immigrants
from utilising their skills fully. There is also a crucial factor

operating in the other direction:

There is some evidence of migrants being selectively drawn
from among the most entrepreneurially oriented groups so
that even though they do not have specific skills in demand
in the labour market they have little trouble adapting to the
market by setting up their own businesses. Thus the degree
of self-employment, and even eventually employing of
others, has been shown to be significant among recent Asian
immigrants to the United States.43

In the absence of detailed information relating to the post-arrival
labour market experience of immigrants, which compares skills

possessed prior to arrival with employment held, it is difficult to

43 Fitzgerald Report (1988), note 14, at 81-98.

44 G. Hugo (1988), 'Outputs and Effects of Immigration in Australia’,
Fitzgerald Report (1988), note 14, vol. 2, at 12-13.

45 Hugo (1988), note 44, at 13.
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assess the contribution of immigration to the skill level of the

Australian labour force.

Immigration therefore affects the labour supply in a number of
ways. Aggregate employment, however, only increases as a result
of immigration to the extent that the economy is able to absorb
the additional supply of labour. The most important, and
certainly the most emotive, labour market issue relating to
immigration is its effect on unemployment: 'No issue fires the
debate about immigration more than its alleged effects on
unemployment.'46  Moreover, on no other issue is the divergence

between public perception and economic opinion so pronounced.

The fear that immigration exacerbates unemployment by
increasing job competition, particularly during recession, has a
long history.47 It is based on the belief that immigration adds to
unemployment either directly by swelling the ranks of the
unemployed or indirectly by displacing existing workers, perhaps
under worse conditions of employment.#8 Over the course of this
century, the degree of resistance to immigration in Australia has
vacillated according to the state of the labour market, tending to
be greatest when the level of unemployment was highest. In the

period since 1974, which has been characterised by considerable

46 N.R. Norman and K. Meikle (1983), 'Immigration - the Crunch Issues for
Australia’, Committee for the Economic Development of Australia,
Information Paper No. IP8, at 11.

47 For a review of public perception of the impact of immigration on
unemployment in a variety of countries, in particular the United States, see
Simon (1990), note 4, at 208-224.

48 G. Withers and D. Pope (1985), 'Immigration and Unemployment',
Economic Record 61(173), 554-563. The impact of immigration on real
wages is considered subsequently.
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unemployment and few vacancies, the opposition to high levels of
immigration on the basis of its alleged adverse effects on the

labour market has become more widespread.

A typical example occurred during the recession of the early
1980s, when the president of the apex body of the trade union
movement, the Australian Council of Trade Unions (ACTU),

warned:

The feedback we are getting from shop stewards and trade
union officials is that there is a strong and growing feeling
among workers that immigration has to be cut drastically
and that jobs for people already here has to be the
paramount concern.49

What effect does immigration have on unemployment? It is
convenient to distinguish between cyclical and structural

unemployment.

The causes of cyclical unemployment include real wages in excess
of labour productivity (classical unemployment) and insufficient
growth in the economy to absorb growing labour supplies
(Keynesian unemployment), or both. The fears expressed above
are based on the view that, if real wages are rigid, immigration
adds to unemployment by increasing the labour supply. It is
important to recognise, however, that immigration affects not only

the supply, but also the demand, for labour. The impact of

49 c, Dolan, quoted in M. Gawenda and S. Mills (1982), 'Should We Close the
Door on Migrants?, The Age, 20 December 1982, referred to in Norman and
Meikle (1983), note 46, at 6. In a similar vein, the ACTU advocated a
reduction in the immigration programme during the current downturn.
This is referred to the following chapter (see Chapter 2, note 48).
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immigration on cyclical unemployment depends on which of these

two effects dominates.50

The possibility that population growth, especially due to net
migration, influences the demand side of the economy has been
canvassed in the past.5! Indeed, it seems undeniable that some
expansion is likely to be induced by immigration, as a result of
immigrants’ own expenditures and the industrial and social
expenditures induced by their presence.52 The issue is whether
the demand for labour generated by the expansion in activity is
sufficient to absorb the additional labour supply and thus prevent
an increase in the rate of unemployment.53 As this cannot be
resolved on theoretical grounds, the matter is essentially an

empirical one.

Structural unemployment arises where there is a mismatch
between labour force skills and job requirements, caused by
technological change or secular shifts in demand. This may occur
due to inadequate labour force mobility, both geographically and

between jobs. It has been suggested that, by increasing labour

50 The discussion here implicitly assumes that real wages do not adjust to
balance demand and supply in the labour market. This assumption is
adopted in order to develop the argument as simply as possible, and may be
interpreted as reflecting institutional rigidities associated with centralised
arbitration and wage-fixing (see Chapter 5). As a result, an excess of
supply over demand causes unemployment. If real wages do adjust fully,
then the economy may be able to absorb the additions to the labour force so
that the rate of unemployment remains constant.

51  See, for example, S. Kuznets (1958), 'Long Swings in the Growth of
Population and in Related Economic Variables', Proceedings of the
American Philosophical Society 102, 25-52. The impact of immigration on
investment is considered in Chapter 2.

52 W.M. Corden (1979), 'Tell Us Where the Extra Jobs Will Be', Bank of New
South Wales Review 30, 6-11.

53 Recall that the possibility of real wage adjustment is omitted from this
discussion.
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force mobility, immigration reduces the rate of structural
unemployment. The flavour of the argument is well captured in

this description of post-war immigrant labour:

Some [immigrants] indeed have acted as a highly mobile
labour force at one moment cutting sugar in North
Queensland, then picking fruit on the Murray-
Murrumbidgee rivers, then doing construction work in outer
Melbourne suburbs, then perhaps moving to a new mining
area in Western Australia, then south to work at a factory or
brickworks in Perth. Others have been equally mobile in
the industrial areas of capital cities, moving from factory to
factory as wages and employment opportunities dictate.54

By enhancing labour force mobility, immigrants may have

reduced structural unemployment.

Even if the labour force is highly mobile, as appears to have been
the case in Australia during the post-war period,35 structural
unemployment may occur where there is a mismatch between the
skills required and those possessed by the labour force as a whole.
As a result, there may be an over-supply of certain skills which
are not in demand, and an under-supply of other skills which are
in demand. Although the number of vacancies may equal the
number of unemployed, unemployment may persist if the skills
necessary to fill the vacancies are not available. It has beén

argued that immigration, by altering the skill composition of the

54 C.A. Price (1968), 'Migrants in Australian Society', Duke of Edinburgh's
Third Commonwealth Study Conference, Sun Books, Melbourne, at 102,
quoted in P.J. Brain, R.L. Smith and G.P. Schuyers (1979), Population,
Immigration, and the Australian Economy, Croon Helm, London, at 121-122.

55 Withers (1987a), note 2.
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labour force, may alleviate this situation, provided that the

procedure for selection correctly identifies required skills.36

Two main objections have been raised to the argument that
immigration has eased structural unemployment by introducing
required skills into the labour market. The first 1is that
professional and trade associations have often been reluctant to
recognise overseas qualifications so that many immigrants have
been forced to accept jobs for which they are over-qualified.>7
The second objection relates to the impact of immigration on the
quality of training offered to the existing labour force. The
standard remedy prescribed for structural unemployment is to
retrain the affected part of the labour force. The industrial
training system, however, is in a parlous state and is frequently
cited as a reason for Australia's weak long term per capita income
growth relative to other OECD countries.>8 It has been argued that
immigration has caused an easy reliance on overseas sources for
the provision of necessary skills, to the detriment of education
and training programmes in Australia.’® In the long run, the

benefit in terms of saving on training and education expenses may

56  W.M. Corden (1955), 'The Economic Limits to Population Increase’,
Economic Record 31(61), 242-260.

57 Hugo (1988), note 44, at 12-13. This problem was recognised in the
Fitzgerald Report (1988), note 14, vol. 1, at 109, which recommended that
accreditation procedures be reviewed.

58 Committee of Inquiry into Labour Market Progress (1985), Report,
Australian Government Publishing Service, Canberra. The problem of
weak industrial training is now widely recognised and the appropriate
response would seem be to address it directly, rather than altering the
immigration intake; see Withers (1987b), note 33.

59  Norman and Meikle (1985), note 24, at 209-214; Withers (1987b), note 33;
Fitzgerald Report, note 14, vol. 1 at 39-40; Birrell (1987), note 42; Hugo
(1988), note 44, at 57-58; F. Stilwell (1987), 'Immigration Policy: Sound
Economic Foundations?', Australian Journal of Political Economy 21, 49-65.
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be outweighed by the torpor induced in the domestic labour

force.60

As with cyclical unemployment, the net effect of immigration on
structural unemployment is ambiguous in theory. Fortunately,
there is now an impressive body of empirical evidence to point. A
number of studies employing different approaches have
concluded that aggregate unemployment has not been increased
by the level of immigration during the post-war period.6!
Furthermore, there is some evidence that immigration might have
reduced unemployment slightly.62  With respect to cyclical
unemployment, immigrants have created at least as many jobs as
they have taken, and with respect to structural unemployment, no

significant change has resulted from immigration.63

This conclusion is based on historical data relating to immigration
and unemployment. It is therefore uncertain whether it would
hold if the size or composition of the immigration programme

were to change dramatically from past patterns. The periods

60  Stilwell (1987), note 59, at 59-60.

61  See, for example, R.S. Warren (1982), 'Immigration and the Natural Rate
of Unemployment in Australia', Journal of Macroeconomics 4, 449-459; D.S.
Harrison (1984), 'The Impact of Immigration on a Depressed Labour Market:
the South Australian Experience', Economic Record 60, 57-67; Withers and
Pope (1985), note 48. For a comprehensive review of these studies, see
Chapman et al (1985), note 39. The same conclusion was reached in a study
of immigration and unemployment in New Zealand: J. Poot (1986),
Immigration and the Economy: A Review of Recent Australian Findings on
the Economic Consequences of Immigration and the Relevance of These
Findings for New Zealand, Victoria University Press, Wellington, at 29-31.

62 Withers and Pope (1985), note 48. The actual result suggested that
doubling net migration would reduce unemployment by 2 per cent.

63 Warren (1982), note 61; Withers and Pope (1985), note 48. The failure to
find a clear link between immigration and structural unemployment is not
surprising in view of the already high mobility of the Australian labour
force: D.J. Rowland (1979), Internal Migration in Australia, Australian
Bureau of Statistics, Canberra.
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covered by the studies do, however, embrace a fairly wide range
of programme characteristics and fluctuations in economic
performance. As a result, the conclusion that immigration does
not cause aggregate unemployment can be projected into the

future with some confidence for a wide range of possible intakes.

It should also be noted that while immigration has no evident
effect on aggregate unemployment, it may have significant
compositional effects.64 Of particular concern is the impact of
immigration on unemployed residents, both across the board and
in particular labour markets. One interesting implication of the
conclusion that aggregate employment 1is unaffected by
immigration is that unemployed residents benefit on the whole.
This follows from the above average unemployment rate
experienced by immigrants, which implies that the unemployment
rate for residents is slightly below average.65 Since the aggregate
unemployment rate for the entire population is unaffected by
immigration, it can be inferred that immigration increases the job
prospects of unemployed residents. Nevertheless, it should be
noted that the job prospects of unemployed residents in particular

labour markets may vary.66

Identifying the compositional effects of immigration is a task
which is more profitably undertaken using an economy-wide

framework, within which the contribution of immigration to

64  Harrison (1984), note 61; Chapman, Pope and Withers (1985), note 39.

65 In June 1990, the unemployment rate for all overseas born was 7.1 per
cent, compared with 6.2 per cent for Australian born. Source: Bureau of
Immigration Research (1990), note 3, at 33.

66 This issue has received considerable attention in the United States. See,
Simon (1989), note 4, at 225-252, for a review of the relevant literature.
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employment growth in particular sectors can be analysed. Job
creation is inextricably connected with capital formation, since
additional members of the labour force need to be equipped
adequately if productivity is not to fall.67 It is therefore not
possible to assess job creation in isolation from capital formation.
This point is raised, but not pursued, in the literature relating to

immigration and unemployment. It is central to this work.

The discussion so far has proceeded on the basis that real wages
are inflexible. If real wages adjust, then immigration adds to the
labour force without increasing the proportion which is
unemployed. Immigration is frequently alleged to exert a
downward pressure on real wages.68 Historically, the evidence
indicates no significant link between real wage growth and net
migration in Australia.69 It will be apparent from the preceding
discussion that the impact of immigration on real wages depends
on the capital formation which accompanies it, as the ratio of
capital to labour is a basic determinant of productivity. In
addition, productivity growth, and hence real wage growth, may
occur due to the realisation of scale economies, acceleration of
technological progress or enhancement of labour force quality

resulting from immigration. The determination of the effect of

67  Factors other than capital intensity may influence productivity and
thus be reflected in employment growth, including the realisation of scale
economies and the acceleration of technological progress. These
possibilities are canvassed subsequently.

68 See, for example, Stilwell (1987), note 59.

69  Withers (1986), note 33. This is supported by a series of studies of labour
markets in the United States, where immigration was found to have little or
no effect on real wages earned by residents. See G.J. Borjas and M. Tienda
(1987), 'The Economic Consequences of Immigration', Science 235(4789),
645-651, and Simon (1989), note 4, at 225-252, for a review of these studies.
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immigration on real wages is thus best undertaken wusing an

economy-wide framework.

1.2.2 Economies of scale

If immigration increases the aggregate demand for goods and
services produced by Australian industries, and also increases the
capacity of those industries,’0 then the possibility arises that the
increased production may allow economies of scale to be reaped.
These occur where an increase in the scale of production leads to a

decrease in the unit cost of production.’!

Two principal types of economies of scale are generally identified:
internal and external. Internal economies of scale relate to
benefits associated with increased production by an individual
plant or firm. They may be achieved in a variety of ways,
including: spreading indivisible costs over a larger volume of
sales, such as overheads, advertising and research and
development; specialisation of the labour force and capital
equipment;’2 utilising larger and more efficient equipment;73

exercise of market power associated with larger size.

70 This assumes that the increase in the inputs of capital and labour to
production are approximately proportionate to the increase in population
caused by immigration. The purpose of this assumption is to isolate the
contribution of economies of scale from the availability of factors of
production.

71 Economies of scale should be distinguished from effects of increased
capacity utilisation. = While utilisation may be higher, and unit costs lower,
as a result of increased demand induced immigration, this is essentially a
short term effect.

72 The locus classicus on the division of labour is Adam Smith (1776), The

Wealth of Nations, Book I, Chapters 1-3, reprinted by Penguin (1985),
Harmondsworth, England, at 109-126.
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External economies of scale are associated with an increase in the
size of an industry or the entire economy. At the industry level,
economies may arise due to declining unit costs of advertising,
research or lobbying activities undertaken by the industry as a
whole.’4  Also, industry growth may facilitate intra-industry
specialisation.?’5  Similarly, at the national level, a larger economy
may spawn service industries which enhance economic efficiency.
Moreover, the unit cost of public provision of services may decline

with increasing population.

The importance of scale economies in the Australian economy is
unclear. In common with other OECD economies, the contribution
of heavy manufacturing to national output has declined, while the
contribution of service industries has grown. Since economies of
scale are thought to be more prevalent in heavy manufacturing,
their contribution to overall economic growth has probably fallen
as a consequence of this structural change.76 As far as
manufacturing is concerned, there is some evidence that scale

economies have been important in the past, and may remain so,77

73 This is due in part to the increase in the ratio of volume to area as

capacity expands. The cost of material inputs increases less than
proportionately with an increase in capacity.
74 Coordination of these activities on an industry-wide basis has

characterised a number of Australian industries, especially in the primary
sector,

75 The role of vertical disintegration is discussed in A.C. Kelley (1972-3),
'Scale Economies, Inventive Activity, and the Economics of American
Population Growth', Explorations in Economic History 10, 35-52.

76 J. Poot, G. Nana and B. Philpott (1988), International Migration and the
New Zealand Economy, Victoria University Press, Wellington, at 89.

77T R.E. Caves (1984), 'Scale, Openness and Productivity in Manufacturing
Industries’, in R.E. Caves and L.B. Krause (eds), The Australian Economy: A
View from the North, Allen and Unwin, Sydney. It should be noted,
however, that a recent trend in some industries, for example the chemical
industry, has been towards process intensification, whereby a greater
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although inevitably it is hard to isolate scale effects from

technological progress.”8

Moreover, it is not apparent that population growth caused by
immigration is the best way to realise potential economies of
scale. It is wuncertain, for example, whether an increase in
population leads to increased production by existing firms or the
entry of a new firm into the industry. If some or all firms expand
their production, then it is likely that internal economies of scale
will be reaped. In contrast, if a new firm enters the industry and
produces on a similar scale to existing industries, then internal
economies of scale will not be realised.’”? The outcome will be
determined by the competitive structure of the industry, in

particular the nature of entry barriers.

It should also be recognised that the realisation of internal
economies of scale by firms does not necessarily require increased
overall production in an industry; it may also be achieved by the
rationalisation of the industry so that fewer firms produce the
same output more efficiently.80  Both internal and external
economies of scale rely on increased production, which in turn
depends on increased market size. For goods or services which

are traded internationally, the relevant market 1is the

number of plants with lower minimum efficient scales are located to
minimise transport costs. This casts doubt on the importance of population
growth in reaping scale economies in such industries.

78  Centre for International Economics (1988), note 24, at 15.

79 Norman and Meikle (1985), note 24, at 450.

80 Too few firms, however, may reduce competitiveness in industries not
exposed to international competition.
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international market rather than the domestic one.3! In these
circumstances, the most appropriate way to exploit potential

economies of scale is to pursue other avenues to reduce costs:

[Tlo the extent that scale economies can be achieved in
traded industries it is inappropriate to consider immigration
as being a valid policy instrument. The adoption of more
internationally oriented trading policies, by encouraging
domestic industries to produce for and compete on the much
larger international market, has the potential to achieve
much more in the way of efficient (lowest cost) industry
production techniques than policies such as immigration
which increase the size of the domestic market.82

Traditionally, domestic import-competing manufacturers have
supported both immigration and protection as a means of reaping
economies of scale from a larger domestic market.83 It is now
widely accepted that the costs imposed on the economy as a result
of the protection of inefficient industries outweighed the
benefits.84 In addition, it arguably encouraged the fragmentation
of industries so that potential economies of scale were not in the
event reaped.85  With the progressive reduction in levels of

protection, the existence of a larger domestic market for import-

81 pJ. Lloyd (1982), 'The Effects of Immigration on Economic Growth via
Technological Change and Economies of Scale', in The Economics of
Australian Immigration, Proceedings of a Conference at the University of
Sydney, 57-65; Withers (1987b), note 33.

82  Centre International Economics (1988), note 24, at 47.

83 Lloyd (1982), note 81.
84  See, for example, K. Anderson (1987), 'Tariffs and the Manufacturing
Sector', in Maddock and McLean, note 2, 165-194.

85 Lloyd (1982), note 81.
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competing industries is an increasingly irrelevant justification for

immigration, if indeed it ever was one.86

The position with respect to non-trading industries may be
different, as production is directly related to population size. The
existence of economies of scale appears to be important in the
public sector provision of infrastructure and services.87
Significant reductions in per capita spending on transportation,38

communications and defence may result from a larger population.

Economies of scale in the provision of services by state
governments (including health, education and law and order) are
relevant to the distribution of revenue by the federal government.
The estimates compiled by the Commonwealth Grants Commission
imply that economies of scale are available only for states with a
population less than 2.5 million. In the larger states, no further
economies of scale are available because most state government
services are provided on a local basis. Since immigrants are
mostly accommodated in the expanding suburban fringes of the
capital cities, especially Sydney and Melbourne, additional

services are usually required in new locations.

Finally, the possibility of diseconomies of scale associated with
immigration should be mentioned. Considerable importance has

been attached by opponents of immigration to urban congestion

86 It should be noted that this is not an argument against immigration, but
rather a denial of a possible justification for it.

87  For a more detailed discussion, see Centre for International Economics
(1988), note 24, at 48-50.

88  This applies especially to inter-urban and inter-state networks, which
are not so prone to congestion.
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and environmental damage, which represent externalities not
reflected in market decisions.89 A detailed consideration of these
effects is beyond the scope of this work, although these issues
clearly merit attention. Suffice it to remark that a resolution of
these issues independently of the broader economic effects of
immigration is problematic. Environmental degradation, for
example air pollution and land salination, is likely to increase due
to immigration. The cost per head of population to repair the
damage may nevertheless be lower and thus improve the

prospects for effective action.90

1.2.3 Technological progress

The relationship between population growth and technological
progress is complex. The view that population growth may
encourage technological progress in the long run has attracted
support from some writers.?! One basis for this view is that a
larger population leads to economies of scale in the production
and application of knowledge.??2 This involves two hypotheses.
First, a larger population contains more inventors and innovators,

ceteris paribus, and thus the rate of inventive activity is higher.

89  The appropriate response is to address the sources of market failure
directly; see E.S. Phelps (1968), 'Population Increase', Canadian Journal of
Economics 1, 497-518.

90  Fitzgerald Report (1988), note 14, at 42-43.

91  The classic exposition of this view is found in E. Boserup (1965), The
Conditions of Agricultural Progress, Allen and Unwin, London. See also S.
Kuznets (1960), 'Population Change and Aggregate Output’, in Universities-
National Burcau of Economic Research, Demographic and Economic Change
in Developed Countries, Princeton, NJ, Princeton University Press; C. Clark
(1968), Population Growth and Land Use, Macmillan, London; Phelps (1968),
note 89; J.L. Simon (1986a), Theory of Population and Economic Growth,
Basil Blackwell, Oxford.

92  This view was articulated by Kuznets (1960), note 91. See also Kelley
(1972-3), note 75, and Simon (1986a), note 91.
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Secondly, the increase in the rate of inventive activity exceeds the
increase in the number of inventors (and therefore population
growth); several reasons why this might occur have been
advanced, including positive externalities associated with a larger
stock of knowledge, and the stimulative effect of a dense
environment,93 such as lower communication costs and specialised

division of labour.

While this may offer a valuable insight into the relationship
between population growth and technological progress at a global
level, its application to Australia is very limited. The magnitude
of the effect is uncertain. In addition, it is based on a somewhat
autarkic view of the sources of technological progress. In reality,
technology may be purchased from other countries, as well as
developed domestically. In this connection, it has been argued
that purchasing overseas technology is a more cost-effective
strategy for Australia than relying on population growth induced

by immigration to boost the rate of technological progress.94

There is another argument that population growth, by depressing
the real wage rate, renders the employment of additional workers
more attractive than the installation of new capital equipment,

thus inhibiting the adoption of capital-embodied technology.®5

93 D. Love and L. Pashute (1978), 'The Effects of Population Size, Growth,
and Concentration upon Scientific Productivity', in J.L. Simon (ed.),
Research in Population Economics, vol. 1, JAI Press, 127-142.

94  Withers (1987b), note 33; Centre for International Economics (1988),
note 24.

95 This is the implication of the argument that labour scarcity induces
faster innovation, advanced by Habakkuk and others to explain economic
growth in the Unites States: H.J. Habakkuk (1962), American and British
Technology in the Nineteenth Century, Cambridge University Press,
Cambridge. See also P.A. Baran (1957), The Political Economy Of Growth,
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This hinges on an assumed negative impact of population growth
on the labour market. In Section 1.2.1, this assumption, at least
with respect to immigration-induced population growth, was
shown to be questionable in theory and unsupported by the

evidence.

Ultimately, the effect of immigration on the rate of technological
progress is heavily influenced by its effect on capital formation,
which is considered in Chapter 2. Capital accumulation and
technological progress influence each other in such a way as to
make separation of the two strictly impossible.96 The principal
focus of this work is capital formation, although it should be
recognised that the rate of capital formation influences the rate of

technological progress.

One mechanism by which this may happen is the embodiment of
the latest technology in new capital equipment. Thus an increased
rate of capital formation may reduce the average age of the
capital stock, and so increase its efficiency.97 This is a plausible
productivity gain flowing from immigration, if it can be shown

that immigration increases the rate of capital formation. It is also

reprinted by Pelican (1973), Harmondsworth, England; J.L. Simon (1986b),
'Some Theory of Population Growth's Effect on Technical Change in an
Industrial Context', Australian Economic History Review, 148-158.

96 FH. Hahn and R.C.O. Matthews (1964), 'Growth and Technical Progress: A
Survey', Economic Journal 74, 825-850. Despite this, most growth models
treat technological progress as exogeneous. See M.F. Scott (1989), A New
View of Economic Growth, Clarendon Press, Oxford, where technological
progress is subsumed entirely under investment.

97  This is the essence of vintage models of economic growth. See H. Jones

(1975), An Introduction to Modern Theories of Economic Growth, Nelson,
London.
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arguable that faster aggregate growth may lead to increased

expenditure on research and development.?8

Human capital formation and technological progress are also
closely connected. Technological advances may be embodied in
individuals who possess certain skills and knowledge.
Immigration directly contributes to the stock of human capital in
this way; depending on the skill profile, the effect may be
beneficial or detrimental to productivity. One of the objectives of
the Australian immigration programme is the importation of
technological and entrepreneurial expertise. To the extent that
this objective is achieved, immigration may increase the rate of
technological progress. Moreover, if learning-by-doing effects are
significant, then immigration, if it increases production runs, may

accelerate the acquisition of skills by the labour force.9?

In the absence of convincing evidence, however, the view that
immigration accelerates technological progress and thereby
increases productivity 1is essentially an article of faith.
Consequently, the impact of immigration on technological progress

will not be considered further.

98 Although, as Lloyd (1982), note 81, observes, this would require a
change in attitude of many Australian companies.

99 Note that the relevant increase in output is associated with particular
products (or closely related set of products). The likely importance of
learning effects therefore depends on the same considerations as
economies of scale.



34

1.2.4 Government expenditure

The level of government expenditure is ultimately determined by
the national income and a political decision about the appropriate
size of government.100 Assuming that the role of government in
the economy remains broadly the same, then the level of spending
depends primarily on national income. Within the overall budget,
the composition of government expenditure may change as a
result of irhmigration. Since a large proportion of government
expenditure is age-related, the long term impact of immigration
on the pattern of public spending depends in part on its effect on
the age structure of the population.10! Increased per capita
outlays on education, and reduced outlays on social security and
health, may be expected as a consequence of this demographic

shift.102  Estimates of these effects are contained in Section 5.4.3.

In addition, concern is often expressed about the reliance of
immigrants on social security, which depends critically on their
labour market performance. To the extent that the
unemployment rate for immigrants is higher than for residents,
this represents a drain on public funds. When the tax

contribution of immigrants is factored into the equation, however,

100 This applies equally to household expenditure.

101 In the short term, costs associated with the selection and settlement of
immigrants add to government expenditure. The amount involved is fairly
negligible and moreover represents a one-off, rather than a continuing,
cost. In addition, the degree of cost recovery has been increased.

102 This should be qualified by noting that previous patterns of
government expenditure have shown little correlation with demographic
trends, but rather were influenced by other policy considerations. See A.
Tulpulé (1984), 'Effects of Alternative Migration Strategies on Government
Expenditure’, Committee for Economic Development of Australia,
Information Paper No. IP12.
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it appears that immigrants are net contributors to the public
purse.l03  This implies that the level of services provided to
residents can be maintained while lowering their tax burden or,

alternatively, the quality of service provided can be improved.

1.2.5 Household expenditure

There are two main facets of household expenditure: the overall
level and the pattern of consumption. The impact of immigration
on the level of household consumption cannot be determined in
isolation. One direct effect of immigration is to increase the
number of households in the economy. Whether this increases the
overall level of household consumption depends on the effect of
immigration on household income. This is analysed using an

economy-wide framework in Chapter 5.

Immigration also affects the composition of household
consumption by altering the characteristics and requirements of
households in the economy. Table 1.1 summarises the findings of
a recent survey of household expenditure. The survey revealed
that immigrant households, while receiving the same average
income as Australian-born households, spend more on every
expenditure group except alcohol.104  Table 1.1 shows that

spending by immigrant households is about 8 per cent higher than

103 Tulpulé (1984), note 102.

104 Household Expenditure Survey, 1988-89, ABS Catalogue No. 6528.0.
Households are identified according to the place of birth of the person who
was nominated by the household as its head.
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HOUSEHOLD EXPENDITURE

Broad expenditure Average weekly household
group expenditure ($)

Australian born Overseas born
Current housing costs 69 78
Fuel and power 13 13
Food and beverages 92 104
Alcohol 18 15
Tobacco 7 7
Clothing and footwear 30 33
Furniture and equipment 37 39
Household services 24 25
Medical and health 22 22
Transport 75 79
Recreation 58 62
Personal care 10 10
Miscellaneous 38 42
TOTAL 492 531

Source: Household Expenditure Survey, 1988-89, ABS Bulletin 6503.0.

Table 1.1
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by Australian-born households. This higher level of consumption

may be attributable to the funds transferred by immigrants.105

The principal components of higher immigrant household
consumption are housing costs and food.l106 Both the level and the
pattern of expenditure in immigrant households varies with the
period of residence in Australia, with more established households

tending to converge towards the economy-wide average.

Within immigrant households of a similar vintage the pattern of
expenditure depends on ethnicity. Households with a
Mediterranean head, for example, tend to spend more heavily on
clothing and footwear.107 The pattern of household expenditure is
thus influenced by the ethnic composition of the immigration
programme. The long term consequences of this are uncertain,
since the ethnic composition of the intake may change over time.
Nevertheless, the overall pattern of expenditure for immigrant
households may induce shifts in the structure of the economy in

the long run. Estimates of this effect are contained in Section

5.4.3.

This completes a review of some of the most important long term
effects of immigration on the economy. Much of the material

covered will be relied on subsequently to justify certain

105 Bureau of Immigration Research (1990), note 3, at 35.

106  The inclusion of mortgage repayments in housing costs is somewhat
misleading as it represents an investment rather than current
consumption.

107 Byreau of Immigration Research (1990), note 3, at 36.
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assumptions. A strategy for carrying the analysis further is

outlined in the following section.

1.3  Strategy

The next chapter is devoted to the relationship between
immigration and capital formation. This is a key element in
understanding the long term ramifications of immigration.

Particular attention is devoted to the significance of funds which
are transferred by immigrants to Australia. It will be argued that
these funds have a positive effect on the rate of capital formation.

The implications of this are explored in subsequent chapters.

Various different but complementary approaches are adopted. In
Chapters 3 and 4, the impact of immigration on the productive
capacity of the economy is analysed. A basic growth model is
constructed in Chapter 3 to investigate capital formation and
economic growth in the long run. The broad distributive impact of
immigration, particularly on the welfare of original residents, is

considered in Chapter 4.

While providing a useful insight, the supply-side models
developed in Chapters 3 and 4 are fundamentally limited.
Immigration affects both aggregate supply and demand in the
economy, and these are linked by complex interactions. The
economic effects of immigration are thus better analysed within a
framework which captures economy-wide linkages. An
appropriate vehicle for this type of inquiry is general equilibrium

modelling. In Chapter 5, the advantages of this approach to policy
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analysis are reviewed, and an existing model of the Australian
economy (ORANI) described. @ The long term macroeconomic
ramifications of immigration with and without fund transfers are
investigated. In addition, the multisectoral character of ORANI
allows a detailed analysis of the structural consequences of
immigration. The results obtained in Chapter 5 are disaggregated
to the state level in Chapter 6. An interesting picture of the
differential impact of immigration emerges, particularly when the

impact of fund transfers is taken into account.

Chapter 7 concentrates on business migration, a classic case where
human and capital migration coincide. The history of the
programme, various criticisms relating to its performance, and
governmental response to the criticisms are discussed. In
addition, the potential benefits flowing from the programme are
explored in a section which extends the arguments advanced in

Chapter 2.

In Chapter 8, the compatibility of the immigration programme
with past and contemporary economic policy is explored. In
addition, immigration is placed within its broader geopolitical
context, and the impetus immigration provides to the integration
of Australia into the Asian-Pacific region analysed. This chapter

also contains a review of the principal findings of this work.
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Chapter 2

Immigration and capital formation

The relationship between immigration and capital
formation is central to the long term consequences of
immigration. Criticism of immigration on the grounds
of capital dilution often treats the capital stock as
fixed, so that productivity inevitably declines. In
reality, immigration may induce additional investment
through a variety of channels. Immigrants also
transfer substantial savings to Australia. The
significance of this recent phenomenon is analysed in
this chapter. It is argued that immigrant fund
transfers increase the rate of capital formation in the
economy.



41

2.1 Capital dilution

One of the principal criticisms levelled at immigration
programmes is that the additional population dilutes the capital
stock and so damages the standard of living in the long run.
Advocates of immigration have sought to emphasise other
benefits which might outweigh this cost, but have rarely
questioned the central proposition itself. It is important, however,
to make explicit the two assumptions on which it rests: first, that
there are diminishing returns to labour; secondly, that the
economy is closed to international capital flows; and, thirdly, that
immigration is best classified as a species of population growth.
The significance of the final assumption is that the general
conclusions of growth theory with respect to population growth

can be automatically applied to immigration.

The dominant theory of economic growth is neoclassical. While it
is possible to contest this theory at the most fundamental level,
certain of the basic conclusions it generates have matured into
economic orthodoxy. These conclusions are reviewed in the
following chapter. With respect to population growth, the

following statement provides a good illustration:

One of the central results of growth theory, for example, is
the proposition that between two countries with same
technology and saving rates the one that has the higher rate
of population growth will eventually have lower per capita
income.!

1 R, Dornbusch and S. Fischer (1987), Macroeconomics (4th ed.), McGraw-
Hill, New York, at 716.



42

This proposition flows directly from the assumption of
diminishing returns to labour.2 As the stock of capital available to
each worker is diluted, labour productivity is impaired so that the
increase in production is less than proportionate to the increase in
population. Although new members of the population add to the
capital stock themselves by saving and investing a proportion of
their income, if we assume that they save the same proportion as
original members, then this will not be sufficient to restore the
capital stock per head to its original level, since the average
income out of which they save is lower. The inevitable result is

that per capita income must fall.

Alternatively, the population may decide to maintain the average
capital stock per head by increasing their rate of saving and
investment, which entails a lower level of consumption. In an
open economy, it may be possible to maintain both capital per
worker and consumption by borrowing overseas, but eventually
the consequences of an accumulating foreign debt will have to be

faced.3 Variations on this theme abound.

Whatever the particular scenario, the usual conclusion is that an
increase in the rate of population growth has a deleterious effect

on living standards in the long run. An obvious corollary is that

2 Diminishing returns to labour arise because of the fixed supply of a
factor of production with which a greater supply of labour works. The
focus in this chapter is the extent to which it is accurate to regard capital
as a fixed factor. Land is not explicitly included in the analysis until
Chapter 5, where the fixed supply of agricultural land is found to influence
the impact of immigration.

3 The consequences of accumulating foreign debt are discussed in Section
2.3.1(e).
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living standards are maintained by zero population growth, a
slogan which has attracted a number of prominent supporters.
According to neoclassical growth theory, then, population growth
is inimical to intensive economic growth (that is, rising living

standards).4

This conclusion can be resisted in a number of ways, which were
discussed in Chapter 1. For example, economies of scale may exist
so that there are increasing returns to a larger labour force.
Population growth may increase the rate of technological progress
in the long run, a hypothesis which has attracted some support
among population theorists and economists.5 For present
purposes, it will be assumed that neither of these effects is

significant.

Is capital dilution therefore an inevitable consequence of
immigration? It will be argued in the following two sections that,
although immigration may dilute the capital stock immediately
upon arrival, there are a number of channels by which
immigration may stimulate capital formation. @ The population
growth caused by immigration may induce additional investment.
In addition, if funds are transferred by immigrants to the

receiving country, then this may boost capital formation.

4 Population growth has either a neutral impact (if it occurs at a constant
rate) or a negative impact (if it is increasing). Even in the former case, it
is inimical in the sense that living standards could be raised by a lower rate
of population growth. Viewed in this light, the only beneficial rate of
population growth is a declining one. This is a standard conclusion; see, for
example, R.M. Solow (1970), Growth Theory: An Exposition, Clarendon Press,
Oxford, at 26-30; H. Brems (1973), Labour, Capital, and Growth, Lexington
Books, Lexington, Massachusetts, at 53-72.

5 See Section 1.2.3.
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Attention has in the past been devoted to the effect on the
domestic economy of remittances by immigrants to their countries
of origin, but less interest has been shown in the savings which
immigrants bring with them to their new country. This is
perfectly justifiable from an historical perspective, since most of
the large-scale immigration which has occurred this century has
been undertaken by people with minimal financial resources. It
appears, however, that a new era of international migration may
have begun in which the average wealth of immigrants to certain
countries is far higher than it was previously.6 Evidence of this

phenomenon will be presented for Australia in Section 2.3.

In the following two sections, the links between immigration and
capital formation are explored. In Section 2.2, the extent to which
unfinancial immigration induces additional investment will be
considered. In Section 2.3, the significance of immigrant fund

transfers will be discussed.

2.2 Induced investment

Links between immigration and capital formation are difficult to
quantify, because of the complexity of the interactions involved.?
This is probably the major gap in understanding the long run

economic effect of immigration on the productive capacity of an

6 Including, for example, Australia, New Zealand and Canada.

7 For a discussion of the links between population growth, in particular
through immigration, see R.A. Easterlin (1968), Population, Labour Force,
and Long Swings in Economic Growth, National Bureau of Economic
Research, New York.
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economy. While the availability of labour can be derived from
population and labour force projections,® and equated with
aggregate employment growth for the reasons discussed in
Chapter 1, no such method exists for estimating the process of

capital accumulation.

The rate of investment determines the rate of growth of the
capital stock. To the extent that immigration induces investment,
capital dilution caused in the short run by the additional
population may be reduced, offset completely, or even reversed in
the long run. The standard conclusions referred to in the
introduction to this chapter may then need to be modified, or
perhaps abandoned. It is therefore necessary to derive some
means of predicting the impact of immigration on investment.
This section focuses on immigration as a species of population
growth, and investigates the ways in which immigration might

induce additional investment.

2.2.1 Literature review

The connection between population growth and capital
accumulation has received considerable attention, most recently
with respect to developing countries.? No attempt will be made
here to offer a comprehensive review of this literature. Suffice it
to observe that the conclusions relating to the current situation of

developing countries are not necessarily applicable to developed

8 Similarly, the supply of land can be assumed to be constant.

9 See, for example, World Bank (1984), World Development Report, Oxford
University Press, Oxford.
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countries. The consensus, at least among the international
institutions responsible for assisting with the economic
development of developing countries, is that rapid population
growth hinders the process of capital formation required for
development.10 The essence of the problem is held to be that
rapid population growth prevents the accumulation of more
capital per head of population, which is a major determinant of
productivity and thus living standards. Any productivity gains

are simply absorbed by the growing population.

In contrast, a more modest rate of population growth is thought to
increase capital formation per capita.ll Historically, the
population growth which coincided with the industrial revolution
is thought to have facilitated capital accumulation through a
variety of direct and indirect channels.12 Several indirect
channels were discussed in the previous chapter, including the
exploitation of scale economies and an accelerated rate of
technological progress. Other more direct channels have been
postulated. The most obvious of these is the impact of population

growth on aggregate demand, in particular for investment items

10 This proposition is by no means uncontested, as will be apparent from
the discussion in Chapter 1 concerning the relationship between
population growth and technological progress.

11 The existence of suitable institutions, such as a mature capital market, is
clearly central to taking advantage of the stimulus to capital formation
provided by immigration. Ironically, those countries with such
institutions, which could therefore cope best with the demand for capital
associated with population growth, are on the whole those with the lowest
rates of population growth.

12 See, for example, H.J. Habakkuk (1971), Population Growth and Economic
Development since 1750, Cambridge University Press, Cambridge. Note that
although representing a dramatic acceleration from historical levels,
population growth during the industrialisation of now developed countries
at no stage approached the rate currently prevailing in many developing
countries. In addition, the spillover outlet of the New World available to
European countries is not available to developing countries.



47

such as housing and the public provision of social infrastructure.l3
Secondly, by exerting a downward pressure on real wages,
population growth renders existing capital more profitable, and

induces further investment.l4

The economic and demographic stagnation of the 1930's led to
concern about the diminishing number of investment outlets in
industrial countries.15 The virtuous effect of population growth
on the investment climate was extolled by Keynes in an address to
the Eugenics Society on population economics.l6  Expectations
were accorded a central place in his argument, with entrepreneurs
more likely to make investments when aggregate growth

enhanced the expectation of future profitability through higher

13 Some caution should be exercised in making this claim. A positive link
between aggregate demand and population growth depends on an increase
in total disposable income (and hence government revenue). Assuming
that the level of unemployment (and the tax rate) remains constant, this in
turn depends on whether the lower real wage rate or larger labour force
dominates the total income. Of course, the real wage rate and the level of
unemployment are themselves related to the level of capital intensity in
the economy. Such linkages suggest, even at this early stage, the
usefulness of the general equilibrium approach adopted later. Finally, note
that even if total income is unchanged, the requirements of a growing
population are likely to skew the allocation of income towards housing. On
this point, see P.A. Baran (1955), The Political Economy of Growth,
reprinted in 1976 by Penguin, Harmondsworth, England, 181-199.

14 Again, this is a far from definitive statement. There may be a reduction
in sales if real wages fall enough to lower total income, thereby reducing
profitability and the incentive for further investment. Also, it may be
argued that the availability of cheap labour militates against the
introduction of labour-saving machinery, an important component of
investment. See Baran (1955), note 13, at 184-185.

15 A.H. Hansen (1939), 'Economic Progress and Declining Population
Growth', American Economic Review 29, 1-15. Hansen set out three sources
of investment opportunities over the broad sweep of modern economic
history: territorial expansion, population growth and technological

progress. With territorial frontiers closed, and populations static or
declining, Hansen concluded: 'The problem of our generation is, above all,
the problem of inadequate investment outlets." Note that these sources,

especially population growth and technological progress, interact.

16  yM. Keynes (1937), 'Some Economic Consequences of a Declining
Population', Eugenics Review 29, 13-18, quoted in B. Thomas (ed., 1958),
Economics of International Migration, Macmillan, London, at 382.
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sales. In addition, an expanding economy provides a more
forgiving environment for investment than a static one, since the
harm caused by erroneous investment decisions, whether by
public authorities or the private sector, is more readily reversed
in a growing economy.l!?7 For example, additional capacity which is
unable to yield an adequate return at the time the investment is
made may become profitable as the domestic market expands due

to population growth.

The conclusion that population growth leads to an increase in total
investment was applied readily to immigration. Keynes attached
great importance to contribution of immigration to capital

formation in the United States:

[I1t was largely because of migration that the United States
economy was always growing rapidly and out-stripping
capacity. There was consequently less risk in undertaking
investment, and capital formation was larger, more rapid
and more confident.18

The proposition that immigration induces some additional
investment is fairly uncontroversial. The central issue is whether
the level of investment induced is sufficient to maintain the level

of capital stock per head (‘capital intensity') in the economy.

17 C. Clark (1978), 'Population Growth and Productivity', in J.L. Simon (ed.),
Research in Population Economics, vol. 1, JAI Press, 143-154; B.M. Walsh
(1989), 'Tests for Macroeconomic Feedback from Large-Scale Migration

Based on the Irish Experience, 1948-87: A Note', Economic and Social Review
20(3), 257-266.

18 Keynes (1937), note 16, at 382.
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This has been a recurring theme in the debate on the economics of
immigration which has taken place in Australia. The first
contributions were prompted by the implementation of the large-
scale immigration programme after World War II. In one of the
early analyses of the economic effects of immigration, it was
emphasised that the investment necessary to maintain the level of
capital intensity in the face of an immigration programme is far
more than proportionate to the increase in population.l1® In these
circumstances, the possibility of a gulf between capital
requirements and effective demand was emphasised. In the
event that the capital requirements of immigrants were not met,
the ratio of capital to labour would fall, so that labour productivity
and consequently the standard of living would be adversely

affected.

In order to satisfy immigrant requirements for capital and so
preserve the ratio of capital to labour in the economy, it was
argued that resources would need to be diverted from
consumption to investment, entailing a welfare 1loss.20
Alternatively, foreign investment was canvassed as a means of

maintaining capital intensity and thus productivity:

19 P, H. Karmel (1953), 'The Economic Effects of Immigration', reprinted in
H. W. Amdt and W. M. Corden (1963), The Australian Economy: First Volume
of Readings, Cheshire, Melbourne, 124-139. It should be noted that this
analysis applies to the short term; in the long run, investment and the
capital stock grow at the same rate. Precisely the same reasoning was
employed in a government report released over 30 years after this article
was published, indicating that the state of knowledge about the link
between immigration and investment has not improved a great deal. See K.
Meikle (1985), 'Immigration and Economic Development', in N.R. Norman
and K.F. Meikle (1985), The Economic Effects of Immigration on Australia
(vol. 2), Committee for Economic Development of Australia, 16-46.

20 W.M. Corden (1955), 'The Economic Limits to Population Increase’,
Economic Record 31(61), 242-260.
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There can be no doubt that the general atmosphere of rapid
economic development, to which the immigration
programme has contributed, has been an important stimulus
for overseas investment. In this sense, the immigration
policy might be said to have contributed to the supply of
capital, as well as to the demand for it.2!

Nevertheless, the consensus was that this channel of investment
would prove inadequate and that immigration would therefore

cause capital dilution.22

A related criticism may also be traced to these early contributions.
The satisfaction of immigrant capital requirements was held to
divert scarce resources from additional investment in productive
capital to the mere replication of existing productive capital to
equip the immigrant labour force and the provision of social

infrastructure for immigrants.23

These arguments acquired the status of orthodoxy, as was evident
in the findings of the Vernon Committee of Economic Enquiry in a
report submitted to the government in 1965: 'The major cost of

immigration concerns the use of capital'.24 This conclusion rested

21 D. M. Bensusan-Butt (1950), 'Investment and Immigration in Australia in
the 1950s', Economic Record 26, 201-216.

22 Corden (1955), note 20. This view was shared by New Zealand
commentators. See, for example, Monetary and Economic Council (1966),
Increased Immigration and the New Zealand Economy, Report No. 12,
Government Printer, Wellington.

23 Bensusan-Butt (1950), note 21; D. Pope (1987), 'Population and
Australian Economic Development 1900-1930', in R. Maddock and I.W.
McLean (eds), The Australian Economy in the Long Run, Cambridge
University Press, Cambridge, 33-60.

24 Committee of Economic Enquiry (1965), Report, Commonwealth of
Australia, vol. 1, at 66.
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squarely on diminishing returns to labour. The report went on to

argue that the investment induced by immigration:

...involves a 'widening' of the capital structure of the
economy, rather than the 'deepening’ which occurs when
investment gives rise to more capital intensive forms of
production, and hence directly to improvements in
productivity.25

The distinction between capital widening and capital deepening,
while possessing an intuitive appeal, is not always clear. First, it
is important to clarify the meanings ascribed to the terms. The
basic definition of capital widening which is adopted here is the
maintenance of capital intensity in the face of population growth.
Capital deepening may be defined as growth in the level of capital
stock per head (growth in capital intensity).26  These basic

definitions contain no reference to the type of capital involved.

Frequently, however, the terms are used in an allocative sense
which focuses on the type of capital involved. Capital widening is
associated with investment in housing and infrastructure
(demographic investment), and capital deepening with investment
in industry (productive investment).2?” When such connotations
are attached to the terms, their ambit becomes unclear. For
example, it is difficult to characterise an increase in housing

capital per head which occurs when all other capital per head

25 Committee of Economic Enquiry (1965), note 24, at 67.

26 Throughout this work, capital dilution is used to mean a reduction in
capital intensity; it is therefore the opposite of capital decepening.

27 The terminology ‘'demographic' and ‘'productive’ investment is adopted

here for convenience. The dangers associated with its usage are discussed
below.
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remains constant. By the basic definition, this is regarded as a
case of capital deepening, since the level of aggregate capital per
head increases, but this is precluded if the term is reserved for
investment in industry. These difficulties may be avoided by

adhering to the basic definitions proposed above.

Apart from semantic problems, there are serious conceptual
difficulties which flow from the distinction between capital
widening and deepening. Implicit in the notion that immigration
causes capital widening in the sense of a skewed allocation of
resources towards demographic investment is the view that
productive investment is crowded out.28 According to this view,
the competition for scarce capital drives the interest rate up,
rendering unprofitable productive investment projects which
would have been profitable in the absence of immigration. It is
simply assumed in this work that foreign capital inflows alleviate

this effect.29

In addition, the classification of investment as productive or
demographic is arbitrary and overlooks linkages between sectors
of the economy. Housing investment, for example, stimulates
demand for the output of a range of construction and
construction-related industries, and thereby also stimulates
productive investment. Similarly, public investment in

infrastructure has been shown to encourage private sector

28  See, for example, H. W. Arndt (1968), 'Migration and the National
Economy', in A Small Rich Industrial Country, Cheshire, Melbourne, at 18-
19: 'The immigration programme has, in the past decade, pre-empted a high
proportion of the resources available to Australia for capital formation'.

29 The implications of this assumption are considered in Section 2.3.1(e).
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investment.30  Such linkages call into question the usefulness of

the capital widening concept, at least in its allocative sense.

Finally, any negative effects which may be associated with capital
widening in the basic sense are offset to the extent that new
investment embodies current technology and so reduces the
average age of the capital stock.3! By stimulating investment,
immigration may therefore produce productivity gains, even if the

level of capital intensity remains unchanged.32

In summary, there are a number of theoretical grounds for
anticipating that immigration increases aggregate investment in
an economy. The first concerns the impact of immigration on
aggregate demand. Immigrants have specific capital
requirements in the form of housing and infrastructure; in
addition, these indirectly stimulate investment in other sectors.
Expectations of aggregate growth fuelled by immigration
encourage increased investment, by both local and foreign
investors.33  Furthermore, a growing economy lessens the risks
associated with investment. Finally, the rising return to capital
implied by diminishing returns to labour may induce more

investment.34

30 K.T. Duffy-Deno (1991), 'Public Capital and the Factor Intensity of the
Manufacturing Sector', Urban Studies 28(1), 3-14.

31 pJ. Brain, RL. Smith and G.P. Schuyers (1979), Population, Immigration
and the Australian Economy, Croon Helm, Melbourne. See also Section 1.2.3.

32 1t capital dilution occurs, then productivity depends on which of the
two effects dominates.

33 Amdt (1968), note 28, 18-19.
34 G. Withers (1987), 'Immigration and Australian Economic Growth', L.

Baker and P. Miller (eds), The Economics of Immigration, Australian
Government Publishing Service, 29-65.
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2.2.2 Historical evidence

The relationship between immigration and capital formation is
clearly complex. Figure 2.1 compares the growth in aggregate real
investment with population growth due to net migration for
Australia over the period 1952-89.35 This includes three episodes
where population growth due to net migration exceeded one per
cent (in the mid-1950s, late 1960s and the late 1980s) as well as
two episodes where net migration fell to well below its average
level (the mid-1970s and mid-1980s). The period therefore

encompasses fairly wide fluctuations in net migration intakes.

A casual inspection of the two series reveals a strong positive
correlation between immigration and investment.  Moreover, it
appears that investment has grown sufficiently in periods of high
migration to increase the growth in investment per capita.
Extreme caution, however, must be exercised in attributing the
observed correlation to a causal relationship between the
investment and net migration.36 Two time series of economic data
are often positively correlated because each variable is influenced
by the secular growth of the economy and fluctuations in the

business cycle.37

In this case, the secular growth of the economy is eliminated by

using growth rates of the two variables. Nevertheless, the

35 Net migration is defined as permanent arrivals less permanent
departures.
36

Especially in identifying the direction of causation.

37 T Sargent (1981), 'Interpreting Economic Time Series', Journal of
Political Economy 89, 213-248.
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influence of the business cycle remains. Of the two variables, it is
well established that investment is influenced by changes in
gross domestic product (GDP) and thus by the medium term
swings in GDP associated with the business cycle.3%3 The
association between immigration and the business cycle is more

subtle.

There is a large body of literature concerned with the
determinants of international migration, which analyses decisions
to migrate within a cost-benefit framework.39 Relevant economic
considerations include the standard of living and the state of the
labour market in the country of destination relative to the country
of origin.40 This approach leads to the conclusion that
immigration to a country is likely to be higher (and emigration
from it lower) when the economy is in a high growth phase of the

business cycle.

This was central to Easterlin's account of long swings in economic
growth in the United States.#! In the free-entry period before
World War I, immigration responded to the state of the US labour

market. On the face of it, this sort of response could explain the

38 Fluctuations in investment, the most volatile component of aggregate
demand, in turn influence the business cycle.

39  The consequences, rather than the determinants, of immigration are
the focus of this work. For a flavour of the literature on the determinants
of international migration, see, for example, E.G. Ravenstein (1889), 'The
Laws of Migration', Journal of the Royal Statistical Society, 240-301; L.A.
Sjaastad (1962), 'The Costs and Returns of Human Migration', Journal of
Political Economy 70, 80-93.

40 There are doubtless other considerations which motivate international
migration, including political freedom, the desire for family reunification,
and factors relating to 'quality of life'. The general argument advanced
here is unaffected by the failure to include these considerations explicitly.

41 Easterlin (1968), note 7, at 30-31.
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correlation between immigration and investment, via the

dependence of both on the business cycle.

The difficulty with applying this reasoning to recent international
migration is the existence of stringent controls, which means that
a decision to migrate may not come to fruition. Immigration
controls are readily enforceable by a country such as Australia
which, as an 1island, has no common borders with other
countries.42  The cost-benefit approach is more appropriate to
analyse migration which is not subject to controls, so that the level
of migration reflects the level of demand by individuals to
migrate. For example, trans-Tasman migration between Australia
and New Zealand, which is unrestricted, is sensitive to economic
and labour market conditions in both countries.43 Settler arrivals
from New Zealand, while accounting for nearly half the permanent
departures from that country,44 only represent a fairly small
fraction of the Australian immigration intake (11 per cent in

1989-90).45

In contrast, the intake from all other countries, which represents
the bulk of the programme, is subject to immigration controls.

Currently, the level of demand for migration to Australia far

42 The obvious example of international migration between two countries
with a common border, but with vastly different living standards, is the
flow of illegal immigrants from Mexico to the United States.

43 P, Brosnan and J. Poot (1986), 'An Econometric Model of Trans-Tasman
Migration after World War II', Centre for Economic Policy Research,
Australian National University, Discussion Paper No. 138, Canberra.

44 J. Poot, G. Nana and B. Philpott (1988), International Migration and the
New Zealand Economy: A Long-Run Perspective, Victoria University Press,
Wellington.

45 Bureau of Immigration Research (1990), Immigration Update, 1990,
Australian Government Publishing Service, Canberra, at 15.



58

exceeds the number of places allocated under the immigration
programme. This situation has prevailed for the past two decades
and is projected to continue for the foreseeable future.#6 In these
circumstances, the determinants of the size and composition of the
immigration intake are the eligibility criteria specified by policy,
which may be viewed as a rationing mechanism to cope with

excess demand.47

The desire to migrate may not come to fruition if the eligibility
criteria are not satisfied, however great the incentive for the
individuals concerned. As a result, the cost-benefit approach is of
very limited use in describing immigration flows to Australia. The
ready association between levels of net migration and the state of
the economy which this approach implies is also therefore

unlikely to explain the observed fluctuations in net migration.

Nevertheless, there 1is strong evidence that the federal
government has tended to set immigration targets based on the
state of the economy, thereby indirectly linking the level of net
migration with the business cycle.48 One of the chief fears about

immigration is that it exacerbates unemployment. While this is

46 Committee to Advise on Australia’'s Immigration Policies (1988),
Immigration: A Commitment to Australia (2 vols), Australian Government
Publishing Service, Canberra, vol. 1, at 1.

47 This may be contrasted with the practice of providing assisted passages
in order to encourage immigration which commenced in the 1830s. Since
that time, approximately 4.5 million immigrants have received assisted
passage, including 2 million after World War II. Sources: Australian Bureau
of Statistics (1989), Australian Yearbook, Australian Government
Publishing Service, Canberra, at 51 (pre-war); G. Withers (1987), 'Labour’,
in R. Maddock and I.W. McLean (eds), The Australian Economy in the Long
Run, Cambridge University Press, Cambridge, 248-288, at 263 (post-war).
The policy of assisted migration is no longer pursued.

f‘s A.C. Kelley and R.M. Schmidt (1979), 'Modelling the Role of Government
in Post-War Australian Immigration', Economic Record 55(149), 127-139.
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not borne out by recent evidence,*? it is firmly steeped in the
psyche of the Australian trade union movement. During periods
of above average unemployment, it has been, and continues to be,

practical politics to reduce the immigration intake.50

Immigration as an instrument of short and medium term
macroeconomic policy has been criticised as blunt and
imprecise.5!  Setting immigration targets which are independent
of the business cycle has been advocated. Ironically, it also seems
that it may be preferable to set immigration targets counter-
cyclically, rather than pro-cyclically, since immigration appears in
the short run to increase aggregate demand more than aggregate
supply. Be that as it may, a policy of varying the intake pro-
cyclically was certainly pursued in the period covered in Figure
2.1, which might account for the observed correlation between

investment and net migration.

It is therefore difficult to isolate a priori the principal reasons for
the observed correlation. While there are grounds for expecting

that net migration should induce additional investment, the

49 See Section 1.2.1.

50  The apex body of the trade union movement, the Australian Council of
Trade Unions, argued very recently that the immigration programme was
contributing to unemployment during the current downturn and advocated
a substantial cut (Sydney Morning Herald, 30 April 1991, at 3). In the
event, the government decided to reduce the size of the immigration intake
for 1991-92 (Australian Financial Review, 1 May 1991, at 3). The Minister
for Immigration subsequently confirmed that unemployment had been a
factor in the decision (Weekend Australian, 18-19 May 1991, at 1). This was
roundly condemned by the immigration spokesman for a major ethnic
lobby group as contrary to the best economic opinion. To some extent, the
criticism missed the point. The decision was politically, rather than
economically, motivated.

51 Centre for International Economics (1990), 'Immigration and Economic
Management: Short Term Economic Consequences of Minor Variations in
Immigration’, Report submitted to Burecau of Immigration Research.
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magnitude of this effect is uncertain, so that the major reason for
the observed correlation may simply be immigration policy
formulated with regard to the business cycle. One recent study

attempted to resolve this issue empirically.52

The methodology used in this study was based on the concept of
Granger causality, which postulates that fluctuations in one
variable 'cause’ fluctuations in a second variable if the value of
the second variable is better forecasted using values of the first
variable as input than by not doing s0.5>3 The two time series for
net migration and investment per capita were modelled
separately to eliminate cyclical fluctuations. The residual time
series thus obtained were independent of the business cycle.
Nevertheless, cross-correlation of the two series revealed a
significant positive correlation between net migration and
investment per capita. The lag structure of the cross-correlation
indicated that a change in investment per capita was correlated
with change in the level of net migration in the previous year,
providing support for the view that an increase in immigration

induces an increase in investment per capita.

While this is an important result, it remains unclear whether the
increase in investment per capita is sufficient to maintain the

level of capital stock per capita. As noted earlier, the size of

52 L. Baker (1987), 'Immigration and Per Capita Investment', in L. Baker
and P. Miller (eds), The Economics of Immigration, proceedings of a
conference at the Australian National University, Australian Government
Publishing Service, Canberra, 73-89.

53 C.W.J. Granger (1969), 'Investigating Causal Relationships by

Econometric Models and Cross-Spectral Methods', Econometrica 37(3), 424-
438.
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aggregate investment relative to the capital stock means that
investment has to increase far more than proportionately in
response to an increase in net migration if capital intensity is to

be preserved.>4

Figure 2.2 compares the growth of the net capital stock with
population growth due to net migration. There is no striking
evidence of a negative association between the two time series.
Instead, it appears that the capital growth and net migration may
be positively correlated. The same caveats apply here as to

conclusions based on a casual inspection of Figure 2.1.

In the study discussed above, a crude attempt to estimate the
direct response of investment to net migration was made using an
existing econometric model of the Australian economy.55 One of
the equations in the model explained non-dwelling investment in
terms of lagged GDP and net migration, and predicted that a one
per cent increase in population due to net migration would lead to
an eight per cent increase in investment. This was equivalent to
0.8 per cent of GDP. Relying on an estimate that private non-
residential capital stock is valued at approximately two-thirds of
GNP,56 it was concluded that the investment induced by a one per

cent increase in population due to net migration would increase

>4 Karmel (1953), note 19; Meikle (1985), note 19.

55 J. Kmenta (1966), 'An Econometric Model of Australia’, Australian
Economic Papers 5(2), 131-164.

56 Umil recently, the only available estimates for the capital stock were
contained in C. Clark (1970), 'Net Capital Stock', Economic Record 46(116),
449-466. Now the Australian Bureau of Statistics publishes statistics
relating to the capital stock (Capital Stock, 1988-89, ABS Catalogue No.
5221.0). These will be used throughout this work. For present purposes, the
better estimates would not alter the general argument materially.
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the private non-residential capital stock by slightly more than one

per cent.

The significance of this conclusion is that even private productive
capital, the component of the capital stock which is arguably the
most vulnerable to dilution, appears to be intensified as a result of
immigration. The central point to emerge is that immigration
appears to induce an expansion in investment which is probably
sufficient to maintain or perhaps even intensify the level of

capital per worker.

Consequently, it will be assumed throughout this work that
immigration induces sufficient investment to maintain the capital
intensity in the economy. This is based on the evidence which has
been presented in this section. In addition, it will be argued in
the following section that immigrant fund transfers further
increase the level of domestic capital formation. This argument

represents the principal contribution of this chapter.

2.3 Immigrant fund transfers

As noted earlier, one issue which has received very little attention
is the significance of the funds transferred by immigrants to
Australia. Yet these fund transfers, if they increase the
productive capacity of the Australian economy in the long run,

represent a potentially large benefit.

In recent years, the level of funds transferred by immigrants to

Australia has grown dramatically. Figure 2.3 shows the total
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amount of funds transferred by all categories of immigrants
between 1983 and 1989. Over that time, the level of funds
transferred per annum has grown from just over $1 billion to $4.3
billion. To place these figures in perspective, export receipts in
1988-89 were approximately $52 billion. Immigrant fund

transfers thus represent a significant source of foreign currency.

Part of the reason for the rapid increase in the level of funds
transferred is the expansion of the immigration programme,
which doubled in size over the period.57 A major factor in
addition has been the advent of the Business Migration
Programme (BMP), a scheme designed to attract established
business persons to Australia.’8 One of the eligibility criteria for
the BMP is the transferral of funds to Australia in order to
establish a business or participate in a joint venture. Figure 2.3
shows the level of funds transferred under this category of the
programme. From a modest $194 million in 1983-84, total funds
transferred rose to $1.5 billion in 1988-89. The expansion of the
BMP is not, however, a complete explanation for the increase in
average funds transferred by immigrants. When the contribution
of the BMP is subtracted from the total, it transpires that the
average level of funds transferred by immigrants in all other
categories has actually doubled in real terms over the period. The
remarkable increase in the level of immigrant fund transfers has
not therefore been confined to one eligibility category, but has

characterised the entire programme.

57  The actual number of scttler arrivals were 68,820 in 1983-84 and 145,330
in 1988-89. Source: Overseas Arrivals and Departures, ABS Catalogue No.
3401.0.

58 See Chapter 7.
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What effect do immigrant fund transfers have on the economy?
In addressing this question, the central issue to resolve is whether
fund transfers increase the level of domestic investment above
the level that would be induced by unfinancial immigration. To
foreshadow the answer offered here, it seems that the assumption
that most of the additional saving remains in the receiving
country and flows to domestic capital formation is a fair

approximation to reality.

Two quite different arguments will be adduced to support this
contention.  The first relies on the high correlations between
domestic saving and investment rates observed in many national
economies, which imply that domestic saving is a very much more
important source of finance for domestic investment than foreign
saving.  Several reasons have been advanced to explain the
saving-investment correlations. = While the explanation for the
observed correlations is not entirely clear, their existence is well

established as an empirical proposition.

The second argument is based on the entrepreneurial attributes of
the immigrants themselves. Essentially, it is based on the notion
that the set of investment opportunities in the receiving country
is expanded by the intake of entrepreneurial immigrants who are
equipped with capital. Even in a world characterised by high
capital mobility, the share of world saving to be allocated to the
receiving country increases as the investment opportunities

expand.
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2.3.1 The macroeconomic significance of immigrant fund transfers

Funds transferred by immigrants can be viewed as an exogeneous
increase in the level of domestic saving. In a closed economy,
where capital (except that which accompanies immigrants) is
confined to national boundaries, this may be expected to translate
into domestic investment.59 As a result, the productive capacity

of the economy is expanded.

The assumption of low international capital mobility appears
crucial to this analysis. It means that domestic saving and
investment are highly correlated and that as a consequence any
additional saving tends to manifest itself as additional domestic
capital formation. It is necessary to ask whether this conclusion
would survive the transition to a framework in which capital is

internationally mobile.

(a) Perfect international capital mobility

Consider a world economy characterised by perfect international
capital mobility in which capital flows freely among countries to
equalise net rates of return.60 Savings, irrespective of country of

origin, would be pooled and redistributed via an international

59  This assumes that saving equals investment. No attempt will be made
here to specify whether this comes about as a result of market adjustments
or government intervention.

60  This is a standard definition of perfect international capital mobility. It
may be, however, that rates of return are not equalised among countries
even though capital is internationally mobile, for a variety of reasons,
including a lack of international goods market or domestic financial
market integration These possibilities are explored later; for the purpose
of the present exposition, the standard definition will suffice.



68

capital market governed by a common world interest rate. In
their seminal paper, Feldstein and Horioka examined the
implications of perfect capital mobility for the role of domestic
saving in national economies.6! They argued that there would be
no reason to expect any correlation between domestic saving and
domestic investment, since domestic saving would simply be
allocated to the country offering the highest rate of return on
capital. In this way, differential yields would be eliminated by
net saving flows between countries. For countries facing the same
world interest rate, different propensities to save reflect various
structural factors,62 while investment decisions depend on
relative investment opportunities, with the difference between
saving and investment systematically accommodated by current

account imbalances.

According to this line of argument, perfect capital mobility breaks
the nexus between domestic saving and domestic capital
formation.63 Feldstein and Horioka outlined two scenarios
depending on whether the country concerned is a net borrower or
lender. If a country is already a capital exporter, then most of the
additional saving will finance investment abroad. If it is already a
capital importer, then the additional saving will replace foreign
saving inflow that would otherwise have been invested there. In

both cases, the level of domestic capital formation is basically

61 M. Feldstein and C. Horioka (1980), 'Domestic Saving and International
Capital Flows', Economic Journal 90, 314-329,

62 For example, demographic and cultural factors, as well as the
distribution of income.

63  The same caveat as in note 59 applies.
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unaffected by an increase in domestic saving.64  Benefits
associated with increased domestic saving are not readily
apparent if capital is highly mobile. In particular, the importance

of immigrant fund transfers becomes questionable.

As noted before, funds transferred by immigrants boost the
domestic saving rate of the receiving country. The long term
contribution of this windfall to the productive potential of the
receiving country depends upon the resolution of the following
question: what proportion of an increase in domestic saving
remains within the economy to finance domestic investment
rather than flowing abroad to finance additional investment in
foreign countries?  The logic of the above reasoning suggests that
in the absence of additional investment outlets no part of the
additional saving would remain within the economy. There are,
however, a variety of reasons why this conclusion is difficult to

support.

(b) Saving-investment correlations

Feldstein and Horioka tested the hypothesis that the share of
income saved by individual countries is unrelated to the share of
output allocated to domestic investment, a situation which
arguably should prevail if capital were perfectly mobile. It was
found, however, that across different countries domestic

investment rates are highly correlated with domestic saving rates.

64  For a capital importing country, the foreign debt position may be
improved, but the significance of the absolute level of foreign debt per se
depends on a variety of factors. This is discussed subsequently.



70

The correlation existed not only between the levels, but also
changes in the levels, of saving and investment rates: '[T]he
statistical estimates indicate that nearly all of the incremental

saving remains in the country of origin.'63

Feldstein and Horioka attributed the high saving-investment
correlations to a low level of international capital mobility. This
conclusion was contrary to the conventional view that
international capital mobility, at least among most major
industrial countries, had reached very high levels in the post-
Bretton Woods era. One possible explanation was that the sample
period for the Feldstein-Horioka study failed to capture the effect
of important developments promoting international financial
market integration, including the removal of capital controls by
the largest industrial countries, the injection of capital surpluses
by OPEC members into the world economy, and the rapid growth
of the Eurocurrency market.66 Subsequent more recent studies,
however, including cross-section studies that reported pre- and

post-1973 results,67 as well as time-series studies, 608 confirmed

65 Feldstein and Horioka (1980), note 61, at 150.

66  The original Feldstein-Horioka study considered 15 industrial countries
over the period 1960-74.

67  See for example M. Feldstein (1983), 'Domestic Saving and International
Capital Movements in the Long Run and the Short Run', European Economic
Review 21, 129-151; A. Penati and M. Dooley (1984), 'Current Account
Imbalances and Capital Formation in Industrial Countries, 1949-81', IMF
Staff Papers 31(1), 1-24; R. Murphy (1984), 'Capital Mobility and the
Relationship Between Saving and Investment Rates in OECD Countries',
Journal of International Money and Finance 3, 327-342; M. Dooley, J.
Frankel and D.J. Mathieson (1987), 'International Capital Mobility: What Do
Saving Investment Correlations Tell Us?', IMF Staff Papers 34(3), 503-530;
J.A. Frankel and A.T. MacArthur (1988), 'Political vs. Currency Premia in
International Real Interest Differentials', European Economic Review 32,
1083-1121; T. Bayoumi (1990), 'Saving-Investment Correlations: Immobile
Capital, Government Policy, or Endogeneous Behaviour?', IMF Staff Papers
37(2), 360-387.
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the existence of high correlations between domestic saving and
investment; moreover, the correlations showed no decline over

time.69

While the existence of high saving-investment correlations is
widely recognised, the Feldstein-Horioka interpretation that they
are due to low international capital mobility has been challenged
on a variety of fronts. One alternative hypothesis which is
consistent with perfect international capital mobility is that saving
and investment are correlated because they share common
determinants; if an exogeneous boom causes both to rise, it would
be incorrect to attribute the correlation to low capital mobility.70
Another 1is that governments react systematically to reduce
current account imbalances with policies designed to change
public or private saving.7”l  These arguments focus on the
endogeneity of domestic saving, a problem which appears to have

been adequately addressed in the saving-investment studies.”?

68  See for example M. Obstfeld (1986), 'Capital Mobility in the World
Economy: Theory and Measurement', Carnegie-Rochester Conference Series
on Public Policy, 24, 55-103; Frankel (1985), note 67.

69  Both Dooley et al (1987), note 67, at 515, and Frankel and MacArthur
(1988), note 67, at 1086-87, find that the correlation actually increases for
industrial countries after 1973,

70 Dooley et al(1987), note 67, discuss this possibility in some detail but
nevertheless conclude that the econometric methods employed in the
saving-investment correlation studies deal with this econometric problem
adequately.

71 See for example N. Fieleke (1982),'National Saving and International
Investment', Saving and Government Policy, Federal Reserve Bank of
Boston Conference Series No. 25; J. Tobin (1983), 'Comments: 'Domestic
Saving and International Capital Movements in the Long Run and the Short
Run', by M. Feldstein', European Economic Review 21, 153-156; Bayoumi
(1990), note 67.

72 The regressions used instrumental variables to deal with any sources of
endogeneity of domestic saving: typical examples include the ratio of
dependents to working age population, considered a good proxy for the
private saving rate, and the ratio of military expenditure to GNP,
considered a good proxy for the public sector saving rate. See Frankel and
MacArthur (1988), note 67, at 1086. In addition, the general conclusion of
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A third challenge relates to country size and concerns the
possibility that certain countries may be sufficiently large to
influence the world interest rate by a change in their saving
rate.’3 A fall in national saving of such a country might drive up
interest rates and crowd out investment throughout the world. In
these circumstances, although a domestic fall in saving and
investment occurs, it would not be due to low capital mobility but
rather due to the large country effect.74 If capital were perfectly
mobile, and the crowding out of investment due only to the large
size of the country concerned, the rise in interest rates and fall in
investment should be as large abroad as domestically.
Empirically, however, the large country effect has proved unable
to explain high saving-investment correlations.’> In addition, the
group of countries to which it might conceivably apply is limited

in number, and certainly would not include Australia.76

(c) Rates of return

The most plausible explanation of the high correlation between

domestic saving and investment rates observed in many countries

the studies is confirmed by direct studies of rates of return, which avoid the
endogeneity problem. See below.

73 See for example Tobin (1983), note 71; Murphy (1984), note 67. As Dooley
et al (1987), note 67, at 519-520, point out, the possible endogeneity of the
world interest rate is only a problem for time-series studies.

74 Obstfeld (1986), note 68, explained the high correlation obtained for a
U.S. time-series study in terms of the size of the U.S. in world markets.

75 The hypothesis that a large country's saving has no more effect on its
own saving than other countries' saving was tested and rejected for the
United States by J.A. Frankel (1985), 'International Capital Mobility and
Crowding Out in the US Economy: Imperfect Integration of Financial or of
Goods Markets?, NBER Working Paper No. 1773.

76 At most, the large country effect could offer a partial explanation for
saving-investment correlations.
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is that rates of return on capital are not equalised internationally.
This possibility has been explored in the context of financial
capital markets for which rates of return can be investigated
directly. Real interest parity (RIP) - the equalisation of real
interest rates across countries - has consistently been rejected.?’
Furthermore, no convergence to real interest parity among major

industrial countries is evident in the post-Bretton Woods era.’8

‘Why should real interest differentials among countries persist?
Previously, the existence of legal barriers such as capital controls
was a prime candidate to explain persistent differentials.”’® The
extent of financial market liberalisation suggests that this is now
unlikely to be a major factor for most industrial countries. An
alternative explanation is that risk considerations impede the flow
of capital to countries with the highest yields. Maximisation of
yield is only one extreme version of the portfolio theory of
investment, and for the majority of investors the risks associated
with foreign investment may be perceived as so great that

investment is confined to the domestic economy.80

77 F. Mishkin (1984), 'The Real Interest Rate: A Multi-Country Empirical
Study', Canadian Journal of Economics 17(2), 283-311, and 'Are Real
Interest Rates Equal Across Countries? An Empirical Investigation of
International Parity Conditions', Journal of Finance 39, 1345-1358; N. Mark
(1985), 'Some Evidence on the International Inequality of Real Interest
Rates', Journal Of International Money and Finance 4, 189-208; W. Gaab, M.
J. Granziol and M. Horner (1986), 'On Some International Parity Conditions:
An Empirical Investigation', European Economic Review 30(3), 683-713;
Frankel and MacArthur (1988), note 67.

78  Mishkin (1984), note 77, at 1352; Frankel and MacArthur (1988), note 67,
at 1086-1087. 1In fact, real interest differentials seem to have become more
variable after 1973, in line with the saving-investment correlation studies
(see note 69). Frankel and MacArthur suggested this is due to the
variability of real exchange rates under the floating rate regime, at 1105.

7% Feldstein and Horioka (1980), note 61, at 316.
80 Note, however, that the existence of some risk averse investors does not

prevent the equalisation of yields; all that is required is a sufficient
number of risk neutral investors.
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The notion of 'country risk' is relevant here.8! There are several
variations on this theme, but the most common is that countries
with a high level of foreign indebtedness tend to offset the debt
through some combination of capital controls, taxation, or outright
default.82 Investors are aware of this tendency and add a risk

premium to additional funds lent to an already indebted country.

The effect of a risk premium is to violate the small open economy
assumption under which there is an unlimited and perfectly
elastic supply of foreign capital at the given world interest rate.
Instead, prospective borrowers face an upward-sloping supply
curve for foreign capital.83 In these circumstances, domestic
saving provides a cheaper source of finance than its foreign
counterpart, so it is more likely to be diverted to domestic

investment than if capital were perfectly mobile.

Capital controls and country risk premia, together with factors
such as transaction costs and information limitations,34 comprise
barriers to international capital mobility. Using forward discount
rates, Frankel and MacArthur investigated the size of these

barriers using covered interest differentials, which they

81  Also referred to in the literature as 'sovereign risk' and 'political risk'.
82 A. Harberger (1983), 'Vignettes on the World Capital Market', American
Economic Review 70, 331-337; M. Dooley and P. Isard (1980), 'Capital
Controls, Political Risk and Deviations from Interest-Rate Parity', Journal of
Political Economy 88(2), 370-384. While this argument is commonly
advanced with respect to less developed countries, Dooley and Isard apply it
to industrial countries as well.

83 J.S. Bhandari, N.U. Haque and S.J. Turnovsky (1990), 'Growth, External
Debt and Sovereign Risk', IMF Staff Papers 37(2), 388-417.

84 R.H. Gordon and H.R. Varian (1989), 'Taxation of Asset Income in the
Presence of a World Securities Market', Journal of International Economics
26, 205-226; Tobin (1983), note 71.
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interpreted as a measure of the degree of integration of financial
markets across national political boundaries.85 Essentially, the
financial markets with which they were concerned were bond
markets. They found that deviations from covered interest parity
(CIP) were generally much smaller than deviations from RIP,
especially for countries where barriers to capital mobility were
known to be small.86  This result suggests that persistent real
interest differentials for these countries are not likely to be due to
capital controls or country risk premia,87 a conclusion which

accords with intuition.

Real interest differentials may also be caused by exchange rate
variability.  Frankel and MacArthur found this to be the more
significant cause of RIP failure for industrial countries.88 If
currencies are not perfect substitutes or currency markets are
inefficient, an exchange risk premium will exist.89 In addition, if
the expected real depreciation of the domestic currency is non-
zero, then this will also give rise to a real interest differential,
even where there is no country or exchange risk premium. Given

the well-documented failure of purchasing power parity, there is

85 The covered interest differential is defined as the difference between
the nominal interest rate differential and the forward discount rate of the
domestic currency. In the absence of capital controls, sovereign risk,
information limitations and transaction costs, covered interest parity
should hold.

86 This included the major industrial countries, as well as Switzerland, the
Netherlands, Hong Kong, Singapore and Malaysia. As far as Australia is
concerned, there is evidence of financial market liberalisation during the
sample period; after 1983, CIP largely held.

M.T. Shapiro (1988), 'Comments: 'Political vs Currency Premia in
International Real Interest Differentials’, by J.A. Frankel and A.T.
MacArthur', European Economic Review 32, 1114-1118.

88 Frankel and MacArthur (1988), note 67, 1109-1111.

89 W. H. Branson (1988), 'Comments: 'Political vs Currency Premia in
International Real Interest Differentials’, by J. A. Frankel and A. T.
MacArthur', European Economic Review 32, 1119-1121.
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no reason why the expected real depreciation should be zero.
However, this is better interpreted as a lack of goods market
integration rather than a lack of financial market integration. To
the extent that goods are imperfect substitutes, prices will fail to
be equalised across countries and this will produce a disparity in
real interest rates.’0  Thus while capital may be sufficiently
mobile to equalise rates of return in terms of a common currency,
RIP will not hold unless investors anticipate no change in real
exchange rates.?! This would prevent the international
equalisation of rates of return even if capital were perfectly

mobile.

One version of this explanation focuses on terms of trade effects
when tradeables produced by one country are less then perfect
substitutes for the tradeables produced by other countries.?2 As
a result, the country may face a downward sloping demand curve
for its exports. This feature of international trade is often
incorporated into computable general equilibrium models in the
form of Armington elasticities.®3 As well as being due to
imperfect substitutability, the export demand curve may reflect

the size of the country in the world market for particular

9 p, Krugman (1989), 'Comment: 'On the International Capital Ownership
Pattern at the Turn of the Twenty-First Century', by K. Hamada and K.
Iwata', European Economic Review 33, 1083-1085.

91 Dooley et al (1987), note 67, at 522.

92 See, for example, D.F. Burgess (1988), 'On the Relevance of Export
Demand Conditions for Capital Income Taxation in Open Economies',
Canadian Journal of Economics 21(2), 285-300.

93 ps. Armington (1969), 'The Geographic Pattern of Trade and the Effects
of Price Changes', IMF Staff Papers 16, 176-199. Examples of CGE models
using Armington elasticities include R. Boadway and D. Treddenick (1978),
‘A General Equilibrium Computation of the Effects of the Canadian Tariff
Structure', Canadian Journal of Economics 11, 424-446; P.B. Dixon, B.R.
Parmenter, J. Sutton and D.P. Vincent (1982), ORANI: A Multisectoral Model
of the Australian Economy, North-Holland, Amsterdam.
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commodities, so that an increase in the export level will reduce
the world price for these commodities.94 The combined effect of
these two phenomena - imperfect substitutability and
considerable size in world markets - is that the country may
experience a deterioration in its terms of trade in order to expand

its export volume.95

Consequently, even though the country may be able to obtain an
unlimited amount of foreign capital at a given world real interest
rate, the cost of this capital measured in terms of domestic output
increases with the level of foreign debt. The result is an upward
sloping supply curve of foreign capital, as with, for example,
country risk. In this case, however, the upward slope occurs not
because foreign savers demand a higher rate of return the more
funding they supply (a risk premium), but because foreign
consumers are not prepared to pay as much for the domestic
country's exports as the absolute level of exports increases.”’06 The

end result is similar: real interest rate differentials.

It is quite possible therefore for real interest rate differentials to
persist even if capital were perfectly mobile internationally,
because of the imperfect integration of goods markets. In fact,

Frankel and MacArthur suggest that this might be the most

94 This may be viewed as a variation of the country size argument
advanced earlier.

95 Burgess (1988), note 92, at 289, analysed the terms of trade effect with
only one good. The inclusion of non-tradeables would not affect his
analysis. With two tradeables, an influx of foreign capital would improve
rather than worsen the terms of trade of the country concerned if imports
were more capital intensive than exports. This is not the case for Canada,
the focus for Burgess, or Australia, where the main export industries are
highly capital intensive. (at 289)

Burgess (1988), note 92, at 298.
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important determinant of real interest differentials for major
industrial countries and countries known to have open financial
markets. They argue that this is no reason to doubt the
correctness of the saving-investment or real interest parity
studies, but merely to doubt the Feldstein-Horioka interpretation
that the observed results are due to low international capital

mobility alone.?7

(d) The distinction between physical and financial capital

There may be, however, additional grounds for attributing saving-
investment correlations, as opposed to RIP failure, to a lack of
international capital market integration. Crucial here is the
distinction between financial and physical capital. Whereas RIP
tests utilise rates of return on short-term liquid capital, the focus
in saving-investment correlation studies is on fixed capital
expenditure. Even if net yields are equalised for certain short-
term securities,98 this does not necessarily imply that national
markets for physical capital are likewise highly integrated to form
a single international market.®? Although it would seem plausible
that long-term capital movements would also equalise net yields

since the failure to do so would leave unexploited opportunities

97  Frankel and MacArthur (1988), note 67, at 1089 and 1111.

98  For example, the yields of short-term securities in the Eurocurrency
market and their forward prices indicate that liquid financial capital
moves quickly to equalise international yields. Full arbitrage is limited to
a subset of short-term securities, as noted above and also in J. Frenkel and
R. Levich (1977), 'Covered interest arbitrage in the 1970s', Economics
Letters 8(3), 267-274.

?9 Dooley et al (1987), note 67, at 522-528, where it is noted that assessing
International capital mobility by measuring expected rates of return on
short-term securities is analogous to measuring the degree of integration
of international goods markets by noting that prices are equalised for a
subset of agricultural and mineral commodities.
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for profit, there are a number of factors which may militate

against such long-term arbitrage.

Risk considerations become increasingly significant for longer
term and less liquid investment, especially in the case of foreign
direct investment. The most obvious version of country risk in
this connection is the threat of nationalisation, but there are other,
less extreme, possibilities. Foreign direct investment carries with
it ownership and control,100 which is perceived in some quarters
as an undesirable encroachment on national sovereignty. As a
result, governments may see it as politically expedient to impose
controls on the inflow of foreign investment in certain key
areas.101  Inevitably, the pressure to act in this way will increase
as the level of foreign investment increases. Where physical
capital is concerned, country risk is thus likely to be a more
important barrier to the equalisation of yields than may be the

case for financial capital.

Several further barriers to the international integration of
national markets for physical capital exist. Information
limitations are likely to be much more pronounced than is the
case with financial capital. In addition, as Tobin points out, the

role of 'localising factors' is influential:

It is no contradiction of Keynes's famous dictum that savers
and investors are not identical to observe that much saving
goes directly into investment, especially if we refer to gross

.100 Similarly, equity claims contained in foreign investment portfolios
impart a measure of control over domestic firms.

101 Dooley et al (1987), note 67, at 523. The activities of the Foreign
Investment Review Board in Australia demonstrate this point.
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saving and investment. Some directly invested saving is
tied to residence, as for housebuilders, or to labour input, as
for self-employed farmers, entrepreneurs, and professionals.
A large share of company investment is financed by
retention of gross earnings.102

Information limitations and localising factors are likely to impede
the international flow of savings to investments offering the
highest yield. @ Moreover, there is the related point, made by
Feldstein and Horioka, that foreign direct investment is
undertaken for a variety of reasons beyond pure yield
maximisation, including, for example, the implementation of
marketing strategies and the avoidance of trade restrictions.103
Thus substantial international flows of savings may occur without
tending to equalise the returns available on physical capital in

different countries.

(¢) Summary

The point of departure was that immigrant fund transfers
increase the level of domestic saving in the receiving country.
The central issue was identified as whether this increase in saving
translates into an increase in domestic investment. In textbook
models of small open economies, domestic investment is
completely independent of domestic saving.104 In such models,

funds which are transferred and invested by immigrants can have

102 Tobin (1983), note 73, at 154.
103 Feldstein and Horioka (1980), note 61, at 316-317.

104 The 'small open economy' assumption is an amalgam of two separate
assumptions: perfect international capital mobility (open) and limited size
in world markets (small).
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no real effect on the economy. The sole consequence of the
immigrant capital inflow is to reduce the level of reliance of
foreign savings to finance domestic investment. This will be

referred to as the 'orthodox' view.

A number of arguments have been advanced to refute the
orthodox view and to support the proposition that the level of
domestic investment is influenced quite strongly by the level of
domestic saving. Foremost among these is the close association
between domestic saving and investment observed in many
countries. Several explanations were canvassed for this
phenomenon, including a lack of international capital mobility,
imperfect international goods markets, imperfect domestic capital
markets, and the distinction between financial and physical
capital. While the reasons for these correlations remain somewhat
unclear, the empirical evidence for them is solid.105  Admitting
the existence of a correlation between domestic saving and
investment leads to the conclusion that policies which affect the
level of saving can also influence the level of investment. This

will be referred to as the 'habitat’ view of capital formation.

The immigration programme, in the light of the significant amount
of fund transfers, is an instrument by which the Australian
government can influence the level of domestic saving. The
macroeconomic consequences of a higher domestic saving rate

depend on its impact on domestic capital formation. Figure 2.4

105 In addition to the studies cited earlier, see also M. Monadjemi (1990),
'Testing the Degree of International Capital Mobility', Australian Economic
Papers 29(54), 30-39 (where the applicability of the above discussion to
Australia is confirmed).
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THE EFFECT OF AN INCREASE IN DOMESTIC SAVING
DUE TO IMMIGRANT FUND TRANSFERS
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shows a stylised representation of the different consequences

flowing from the two views of capital formation outlined above.l106

According to the orthodox view, the transfer of immigrants'
savings does not increase the rate of domestic investment; it
merely reduces the level of foreign debt. In contrast, the habitat
view of capital formation implies that domestic investment
increases by an amount equal to the additional saving, while the
foreign debt remains unchanged. No doubt reality lies somewhere
in between these two extremes. On the basis of the evidence
reviewed earlier, the habitat view may be closer approximation to

the real world.

Considerable concern has been expressed in Australia, as in other
countries, about the rapid accumulation of foreign debt. A
detailed consideration of this issue is beyond the scope of the
present work. Nevertheless, the implications of the link between
immigration and capital formation which has been suggested in
this chapter should be mentioned. If, as was assumed on the basis
of historical evidence in Section 2.2, immigration induces
sufficient investment to maintain capital intensity, then this will
be financed primarily by foreign capital. Immigration is therefore
likely to cause an increase in the level of foreign debt. According
to the orthodox view, this will be reduced by an amount
corresponding to the level of funds transferred by immigrants,

but, according to the habitat view, the funds transferred by

106 Foreign investment and borrowing are subsumed under foreign debt.
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immigrants will further boost capital formation, rather than

reducing the level of foreign debt.

The significance of a higher level of foreign debt is the subject of
some academic dispute. The view adopted here is that foreign
debt is not intrinsically undesirable, but must be judged on the
basis of the activities which it is used to finance.l07 It seems
fairly clear, for example, that foreign borrowing to finance an
excess of government and private consumption over national
disposable income is unsustainable in the long run.!08 Where
foreign borrowing 1is wused to finance investment projects,
however, more information is required to resolve the issue. The
key question is whether the return offered by the investment is
sufficient to cover the interest accruing on the foreign debt. If it
is, then the foreign debt accumulated to finance the project is

sustainable.

There are, of course, additional considerations outside this simple
framework. Foreign lenders, as discussed earlier, may demand a
risk premium for loans to already indebted countries. Moreover,
governments may target the current account (the counterpart to
foreign borrowing). By implementing macroeconomic policies
designed to reduce the current account deficit, the stimulus to

economic growth which would otherwise flow from additional

107 For a full exposition of this approach, see J.D. Pitchford (1990),
Australia’s Foreign Debt: Myths and Realities, Allen and Unwin, Sydney.

108 j. Salop and E. Spitaller (1980), 'Why Does the Current Account Matter?,
IMF Staff Papers27(1), 101-134; A.J. Makin (1989), 'Is the Current Account
Deficit Sustainable', Australian Economic Review (Q2), 29-33. National
disposable income is defined here as GDP less net transfers overseas and
depreciation of fixed capital.
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investment might be curbed.l0% Similarly, if the private sector
forms the view that the current account deficit and the associated
level of foreign borrowing is unsustainable, for whatever reason,
then the expectation of deflationary policy may act as a constraint
on growth 110 Finally, there are issues associated with

sovereignty where direct foreign investment is concerned.

Nevertheless, the most important criterion for the sustainability of
foreign debt used to finance investment projects would seem to be
the capacity of the projects to generate returns which cover the
cost of foreign borrowing. Figure 2.5 compares the cost of foreign
borrowing with the net rate of return on private capital over the
last decade.ll! It reveals that a substantial gap has existed
between the net returns available on capital and the interest
charged on the loans to finance the necessary investment. From
this fundamental perspective, the accumulation of foreign debt
used to finance investment projects appears to offer substantial

economic benefits.

In this connection, it is interesting to note that in these
circumstances immigrant fund transfers are more favourable to
an economy under the habitat view of capital formation. A simple

numerical example illustrates this point. Consider an economy

109 j.D. Pitchford (1989), 'A Sceptical View of Australia's Current Account
and Debt Problem', Australian Economic Review (Q2), 5-13.

110 The importance of expectations in this context is stressed in W,
Beckerman (1965), The British Economy in 1975, Cambridge University
Press, Cambridge.

111 The cost of foreign borrowing is defined here as that ratio of interest
payable on foreign borrowing to gross external debt. The net return on
capital is defined as the ratio of net operating surplus to net capital stock in
private sector trading enterprises.
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which before immigration has a capital stock of $100 billion and a
foreign debt of $10 billion. Immigration results in fund transfers
of $10 billion. After immigration, on the orthodox view, the
capital stock would remain unchanged but the foreign debt would
be eliminated. The habitat view, in contrast, predicts t.hat the
fund transfers would increase the capital stock to $110 billion,
with the foreign debt remaining constant. If the net rate of return
on the additional capital equals the cost of foreign borrowing, then
national income is the same irrespective of which view of capital
formation prevails. If, however, the rate of return on capital
exceeds the cost of foreign borrowing, as has been the case for
Australia, then expanding the capital stock will confer greater

benefits on the economy than reducing the level of foreign debt.

To conclude, the economic expansion induced by immigration is
likely to lead to an increase in the rate of foreign debt
accumulation. The consequences of this do not receive detailed
consideration in this work. The working assumption adopted here
is that the foreign debt accumulated as a result of immigration is
fundamentally sustainable, provided that it is diverted to
investment, rather than consumption, purposes. The recent
balanced budget of the federal government indicates that the
demands of the public sector for foreign borrowing are currently
low. The issue is then whether firms borrowing offshore, and
indeed the lenders themselves, correctly assess whether the
return on the activity funded by the loan exceeds the servicing
costs associated with the debt, including provision for repayment.
No sound a priori reasons exist to doubt that this should generally

be the case.
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A growing foreign debt may be undesirable if there are
fundamental economic problems associated with it or,
alternatively, the government or private sector perceives this to
be the case. For the case where foreign debt is borrowed to
finance private sector investment projects, the economic
disadvantages of foreign debt remain to be demonstrated. If
indeed the benefits outweigh the costs in principle, but in practice
this is not believed to be the case, then the fault may lie with
those who influence public opinion. In these circumstances, it
would be unfortunate to regard the accumulation of foreign debt
as an argument against immigration. Rather, there may be an
argument against an incorrect view of the consequences of

immigration.

2.3.2 The ’‘entrepreneurial bundle’

The first argument concerned the macroeconomic consequences of
an increase in domestic saving.  Although concentrating on
immigrant fund transfers, the arguments apply with equal force
to any increase in domestic saving. The gist of the argument is
that an increase in domestic saving is accompanied by an increase
in domestic investment (the habitat view of capital formation).
The second argument advanced here supports a similar
conclusion, but is entirely different in nature. It focuses on the
unique combinations of capital and skill introduced into the
receiving country by immigrants, which will be referred to as the

‘entrepreneurial bundle'.
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The strategies pursued by immigrants to accumulate capital have
been analysed elsewhere.112 According to a recent study of

immigrant businesses:

Most of our informants told us that they had acquired the
bulk of their capital through their own savings, a universal
finding in studies of small business foundings. Some had
arranged loans within the ethnic community, and a few had
acquired bank loans, usually to expand the business. Very
few had brought capital with them when they
immigrated.113

In contrast, the notable feature of recent Australian experience is
the high level of funds transferred by immigrants. These funds
are available to establish businesses on, or soon after, arrival in
Australia. The prime example is the Business Migration
Programme (BMP), which commenced in 1981, under which funds
must be transferred for the purpose of establishing a business in
Australia. The BMP warrants attention as a striking example of
financial immigration. A separate chapter is therefore devoted to
the operation and economic effect of this component of the

immigration programme.l14

A detailed discussion of the ‘entrepreneurial bundle' will be
postponed until Chapter 7. The essence of the argument advanced
there is that immigrant combinations of capital and labour may be

complementary to existing combinations. Thus additions to the

112 For a recent review, see R. Waldinger, H. Aldrich and R. Ward (1990),
Ethnic Entrepreneurs: Immigrant Business in Industrial Societies, Sage,
Newbury Park, California.

113 Waldinger et al (1990), note 112, at 137.

114 gee Chapter 7.
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net capital stock may not exert a downward pressure on the
economy-wide rate of return on capital. As a result, domestic
investment financed by immigrant fund transfers represent net

additions to the capital stock.

It should be noted that this is completely independent of the first
argument. Even if rates of return are equalised by the perfectly
mobile flows of international capital, fund transfers may increase
the rate of domestic capital formation because they are used to
finance activities which are complementary, rather than

competitive with, existing activities.115

2.4 Conclusion

This chapter has explored the link between immigration and
capital formation. The current understanding of this relationship
is far from complete, although it is central to an assessment of the
long term economic consequences of immigration. Several
avenues have been pursued in an attempt to elucidate the impact

of immigration on capital formation.

As a species of population growth, immigration induces
investment through a variety of channels, including its impact on
aggregate demand, expectations and risk-taking. On the basis of

historical evidence, it appears that investment induced by

115 Alternatively, the activities of new firms may be more efficient in
some respect than existing ones, so that even if the activities of existing
firms are displaced by those of more competitive new firms, the overall
rate of return on capital will be maintained or improved as a result of
higher productivity. See Chapter 7 for an elaboration of these arguments.
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immigration may have been sufficient to maintain the ratio of
capital to labour in the economy. While the evidence does not
support a definitive conclusion, this has been adopted as a

working assumption.

In recent years, immigration has acquired a new dimension due to
the level of funds transferred by immigrants. The significance of
immigrant fund transfers has received no serious attention to
date. A glib application of the small open economy assumption
leads to the conclusion that immigrant fund transfers have no real
effect on the economy. There are, however, good reasons for
expecting that the increase in domestic saving which results from
immigrant fund transfers leads to an increase in domestic
investment.  This has been called the habitat view of capital

formation.

Two quite separate arguments have been developed to support
the habitat view. The first is that domestic saving and investment
are closely correlated in modern economies, a proposition for
which considerable empirical evidence exists. The explanation for
this phenomenon was considered at some length. The second
argument rests on immigrants who transfer their savings to

Australia with the implementation of investment plans in mind.

If it is accepted that immigrant fund transfers have a real effect
on the economy, then the question arises as to the impact of these
transfers in the long run. Financial immigration is likely to affect
the economy differently from a simple expansion of the

population and the labour force. In the following chapter, the long



92

term consequences of financial and unfinancial immigration are
assessed using a simple growth model. In Chapter 5, a
multisectoral model is used to address the same issues, in order to
investigate the structural consequences of financial and

unfinancial immigration.



93

Chapter 3

Immigration and economic growth

Although diluting the capital stock immediately upon
arrival, immigrants compensate by investing their
savings, both earned in Australia and transferred from
their countries of origin. Induced investment by the
government and local and foreign investors adds
further to the capital stock. The combined effect of
these additional sources of investment on the
productive capacity of the economy in the long run is
investigated using a simple neoclassical growth model.
The standard version of the model is described, and
then extended to incorporate immigrant fund
transfers. Projections of the impact of immigration on
capital formation are obtained for the Australian
economy.
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3.1 Introduction

The purpose of this chapter is to describe a basic growth model to
assess the potential contribution of immigrant fund transfers to
the economy. In Chapter 2, the argument was advanced that the
rate of capital formation in the receiving country is boosted by the
investment of immigrant funds. This view was labelled the
'habitat’ view. According to this view, financial immigration has
an impact on both factors of production. The labour force
expands, but this need not necessarily dilute the capital available
per worker, since the immigrants may invest a sufficient amount
of savings to restore, or even improve, the capital intensity. In
these circumstances, it is as inaccurate to regard immigration
simply as population growth as it is to regard it as simply a form

of unconditional foreign aid.

A complete analysis of the effect of immigration on capital
accumulation and economic growth must take both dimensions
into account. The following two sections attempt such an analysis
in the broadest possible terms. The basic neoclassical growth
model is a suitable vehicle for a preliminary enquiry. By
explicitly incorporating the contribution of immigrants to the
capital stock, the importance of this new feature of international
migration can be explored. First, however, it is convenient to

review the standard version of the model.
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3.2 The basic neoclassical growth model

In this section, a simple neoclassical growth model is presented,
based on the original one-sector model constructed by Solow,!
Swan2 and Meade.3 Initially, the treatment is confined to a closed
economy, although this restriction is removed in the following

section.

The centrepiece of neoclassical growth theory is the production
function which relates output to the inputs of capital and labour.
Eschewing the theoretical controversy surrounding aggregation4
and the econometric debate about the form of the function, we
shall assume that the aggregate production function for the whole

economy is given by:

Q = KoL!® (3.1)

This is the familiar Cobb-Douglas form and exhibits the following

properties:

(i) Positive marginal products: an increase in either

capital or labour will always increase output;

1 RM. Solow (1956), 'A Contribution to the Theory of Economic Growth',
Quarterly Journal of Economics 70, 65-94.

2 T.W. Swan (1956), 'Economic Growth and Capital Accumulation', Economic
Record 32, 334-361.

3 JE. Meade (1961), A Neoclassical Theory of Economic Growth, Allen and
Unwin, London.

4 For a survey of this controversy (referred to as the Cambridge
controversy), see G.C. Harcourt (1972), Some Cambridge Controversies in
the Theory of Capital, Cambridge University Press, Cambridge.
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(i) Diminishing marginal productivities: increments in
capital or labour are subject to diminishing returns;

(iii) Constant returns to scale: if the inputs are changed
proportionately, then the output will change by the
same proportion;

(iv) The constants o and (1-a) are the elasticities of
capital and labour, respectively;3

(v) Elasticity of substitution equal to one.

These properties are listed in ascending order of specificity to the
Cobb-Douglas form. The first two are necessary for any
production function to generate a unique solution; such a function
is termed well-behaved in the literature.6 The third property
(constant returns to scale) is convenient because it allows the

production function to be written in a per capita form:

q = k© (3.2)

where q is output per capita and k is capital stock per capita.’

5  The proportionate rate of growth of output is given by:
dy1 _ dK1 dL 1
dtYy = %qrkt e gL (F3.1)
from which the elasticity of output with respect to capital and labour are o
and (1-a), respectively. For example, if o = 1/3, then a 3 per cent rise in the
growth rate of capital would produce a 1 per cent rise in the growth rate of
output.

6  For a formal statement of the conditions a well-behaved production
function must satisfy, see K. Inada (1964), 'On a Two-Sector Model of
Economic Growth: Comments and a Generalisation', Review of Economic
Studies, 119-27.
7 Using equation (3.2), the per capita growth rate is:
dyl _ dk1
dty = %drk (F3.2)

from which the elasticity of output per capita with respect to capital stock
per capita is again a.
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The final two properties are special features of the Cobb-Douglas
form. As well as the assumptions embodied in the choice of
production function, the basic growth model is subject to the
standard neoclassical assumptions that (a) factor prices (and
factor proportions) are fully variable and that full employment of
capital and labour prevails; and (b) perfect competition exists in
the product and factor markets so that the factors are paid their
marginal products. Under these assumptions, two further
statements can be made about the Cobb-Douglas production
function. First, the output elasticities, o and (1-a), are equal to the
relative shares of capital and labour in the national income.8
Secondly, because the elasticity of substitution is equal to one, the
relative income shares of wages and profits remain constant in the

face of changes in the ratio of capital to labour.

Now that a production function has been specified, a basic growth
model can be constructed.® The first step is to model the factors
of production, capital and labour, for which two further
assumptions are required. The first is that the labour forcel

grows exponentially at an exogeneous rate, n, so that:l1

8 Typically, the profit share is in the vicinity of one third of the national
income; the corresponding wage share is about two thirds.

9  The presentation here follows D. Hamberg (1971), Models of Economic
Growth, Harper and Row, New York. Each variable is a function of time.

10 There is a implicit assumption here that the labour force is a constant
proportion of the population.

11 If, in the spirit of Malthus, population growth is treated as endogeneous
to the economic system and assumed to be positively related to the level of
material welfare (using the wage rate or per capita income as a proxy), the
conclusions in this section are altered for the worse. The economy is
driven into a subsistence stationary state; see J.D. Pitchford (1974),
Population in Economic Growth, North-Holland, Amsterdam, at 54-70. It is
assumed that the feedback from economic welfare to population growth is
negligible in the context of an industrial country such as Australia.
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L = LO ent (33)

The second is that investment demand corresponds exactly to
available saving and that the latter is a constant fraction of the
output, s.12 Since investment is by definition the rate of change in

the capital stock, we have:

I= — =sQ (3.4)

Combining equations (3.1), (3.3) and (3.4), we obtain:

dK )
30 =S K® (Lo en)! (3.5)
This equation governs the accumulation of capital. It is a

straightforward differential equation which may be solved to

yield an expression for the capital stock at any time t:

(3.6)

oJ1/1-0
K=[ A(en(l-a)t -1) + K| “]

where A = sL(l)-a/ n.

An expression for total output can then be obtained using

equation (3.6) in the production function (3.1) to give:

12 Keynesians would no doubt be uneasy at the ready equation of saving
and investment; it is assumed here that the appropriate policy instruments
have been used to ensure that saving equals investment. Note that the
foreign borrowing is introduced in the following Section to accommodate a
difference between domestic saving and investment. For reasons outlined
fn Chapter 2, however, it is not assumed that the nexus between saving and
investment in the domestic economy is completely broken by international
capital flows.
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- . o/l-a
Qzl(}aen(l-a)t[x(en(l-a)t _1) + Kloa ] (3.7)

The proportionate rate of growth of output is then given by:

dQ1 ) nio
4t Q - n(l-a) + " [(n-K)/enti-o1]

(3.8)

In the long run, the right hand side of this equation reduces to the
population growth rate, n. This is the equilibrium growth rate.

The evolution of output in the long run is given by:

Q = Qqe™ (3.9)

In the absence of technical progress, the growth rate of total
output is equal to the growth rate of the labour force.
Importantly, it is independent of the proportion of income
devoted to saving and investment. The reason for this will be

discussed subsequently.

Thus far the story has focused on growth of total output
(extensive growth). In order to investigate growth in living
standards (intensive growth), the analysis can be recast in a per

capita form. Recall the per capita production function in equation

(3.2). Since:

(=¥

k

1dk 1dK
kdt " Kdt

Q.
o

L
dt (3.10)

ol Lo

and:
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dK
'&T=SY=Sk°‘L (3.11)

it can be shown that:

dk

g = Sk* - nk (3.12)

This is the fundamental equation of neoclassical growth.13

It can be demonstrated formally that for any well-behaved
production function there exists a unique capital-labour ratio, k*,
such that the capital stock per capita remains constant (dk*/dt =
0).14 This is illustrated for a Cobb-Douglas production function in
Figure 3.1. It may be interpreted as follows. The curve labelled
k® is the per capita production function which defines the output
per capita, q, associated with any given level of capital per capita,
k. Since a fraction s of output per capita is saved, the curve sk is
the level of saving per capita associated with any value of k. By
assumption, this is equal to the level of investment per capita.
The line nk represents the level of investment per capita required
to offset the capital dilution caused by the growth of the labour
force. Equilibrium occurs where the supply of investment equals
the amount required to equip the labour force with the same

capital per capita. Graphically, this occurs at the intersection

13 In its Cobb-Douglas form; in its general form, equation (3.12) becomes:

dk

4y = sf) - nk (F3.3)
where f(k) is the per capita production function.

14 g, Burmeister and A.R. Dobell (1970), Mathematical Theories of Economic

Growth, Macmillan, London, at 25.
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GRAPHICAL SOLUTION TO THE FUNDAMENTAL
EQUATION OF NEOCLASSICAL GROWTH
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between the curve sk® and the line nk, shown as k*. At this point,
dk/dt = O (from equation (3.12). Since k = K/L = k*, and the
labour force is growing at a constant rate n, the capital stock is
growing at the same rate. The same is true of total output (as was
shown in equation (3.9)). In these circumstances, where output,
capital and labour all grow at the same constant rate, the economy

is following a balanced growth path.15

As it stands, this simple model conflicts with some of the stylised
facts which growth theory attempts to explain. These were

originally summarised by Kaldor as follows:

(i) growth of output and labour productivity at a constant
rate;

(ii) growth in capital per worker;

(iii) constant rate of profit on capital;

(iv) constant capital-output ratio;

(v) constant shares of factor incomes.l0

These 'facts' are abstracted from fluctuations associated with the
business cycle. Together they characterise an economy in a state
of steady growth.l7 They were regarded as a reasonable starting

point by Solow,!8 although this has been disputed by others.l® In

15 H. Jones (1975), An Introduction to Modern Theories of Economic
Growth, Nelson, London, at 40-42.

16 N. Kaldor (1961), 'Capital Accumulation and Economic Growth', in F.A.
Lutz and D.C. Hague (eds), The Theory of Capital, Macmillan, London.

17 Balanced growth, where output, capital and labour all grow at the same
rate, may be contrasted with steady state growth, where these variables
grow at constant, but not necessarily the same, rates. Output and capital
grow at the same rate which exceeds the rate of labour force growth.

13 R.M. Solow (1970), Growth Theory: An Exposition, Clarendon Press,
Oxford, at 2-8.
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a recent exposition of growth theory, Scott has argued that they
are a valuable way of summarising certain key facts about long-
term aggregate economic behaviour, provided that the focus is

restricted to the non-residential business sector.20

In any event, whether one accepts the entire set of facts as a
reasonable approximation to long term reality or not, it is clear
that one fairly incontrovertible feature of the economic history of
industrialised countries is a secular rise in output per worker.
The basic model which has been presented generates a constant
output per capita and therefore does not explain the observed
rise. This may be rectified by incorporating technological progress
in the model. The standard assumption is that technological
progress is exogeneous to the economic system and serves to
increase the output produced by any combination of the factors of
production. Graphically, this may be represented as a shift in the
production function. It turns out, however, that certain
assumptions about the nature of technological progress are
necessary if the model is to be reconciled with the facts outlined
above. In particular, it is clear that facts (ii) and (iii) are uneasy
bedfellows. Why should the rate of profit on capital (ie. the
marginal product of capital2l) remain constant when the capital-

labour ratio is increasing?22

19 See, for example, G. Hacche (1979), The Theory of Economic Growth,
Macmillan, London, at 260-300. In particular, he argues that if there has
been a common experience of trends in growth rates among industrialised
countries, it has been an experience of acceleration. He also presents
evidence that distributive shares have shifted in favour of capital, at 299.
20 M.F. Scott (1989), A New View of Economic Growth, Clarendon Press,
Oxford, at 48-54.

21 Under competitive conditions and assuming the absence of risk.

22 The following explanation draws on Scott (1989), note 25, at 75.
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One possible explanation is that technological progress happens to
to be systematically labour-augmenting, so that the effective
quantity of labour grows faster than the actual quantity of labour.
If the labour force is measured in efficiency units, then the
capital-labour ratio does not rise, since the effective quantity of
labour is growing at the same rate as output and capital.
Accordingly, the marginal product of capital remains constant.
Technological progress of this sort is defined as Harrod-neutral.
Unfortunately, it transpires that steady state growth is only
possible where technological progress takes this form.23 This is
disconcerting because there is no obvious reason why

technological progress should be Harrod-neutral.24

A second possible explanation is that the production function has
an elasticity of substitution between the factors of production
equal to one, as with a Cobb-Douglas function. The marginal
product of capital then remains constant whatever the capital-
labour ratio. The analysis incorporating technological progress

begins with the following production function:

Q = emt KoL 1 (3.13)

23 H. Uzawa (1960-1), 'Neutral Inventions and the Stability of Growth
Equilibrium', Review of Economic Studies, 117-124.

24 RM. Solow (1970), note 24, at 45; F.H. Hahn and R.C.O. Matthews (1964),
'The Theory of Economic Growth: A Survey', Economic Journal, 779-902.
Attempts have been made to specify mechanisms whereby technical
progress would be expected to be systematically Harrod-neutral. See, for
example, C. Kennedy (1964), 'Induced Bias in Innovation and the Theory of
Distribution', Economic Journal 74, 541-547. The essence of Kennedy's
argument is that a fall in the price of capital, relative to labour, will induce
inventions of a labour-augmenting type.
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where m 1is the exogeneous rate at which technical progress
occurs. It should be noted that this equation can be recast in a

form showing Harrod-neutral technological progress:

Q=Ka[Lemt/(l-a)]1_a (3.14)

Following the same procedure as before, the equilibrium growth

rate of output is given by n+m/(1-a) and evolution of output is:

Q = Qg eln+m/(1-a)]t (3.15)

The equilibrium growth rate is therefore equal to the sum of the
labour force growth rate and the rate of labour-augmenting
technological progress. Consequently, growth of output per capita
is equal to the rate of labour-augmenting technological progress.
This model, despite its shortcomings, generates steady state

growth consonant with the stylised facts outlined above.

As well as this, the model predicts that an economy will converge
to the steady state in the long run. To focus on the role of capital
accumulation in the growth process, we shall assume that there is
no technological progress. Consider the case where k’*> k* shown
in Figure 3.1. At k’*, total investment per worker exceeds the
amount required to maintain that level of capital intensity, so that
the capital intensity rises. As this happens, the amount of
investment needed to maintain the increasing level of capital per
worker increases proportionately. However, since there are
diminishing output returns to increasing capital intensity, and

investment is proportional to output (by assumption), total
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investment per worker increases less than proportionately. Thus
as the level of capital per worker rises, the investment available
to further increase capital per worker diminishes. Eventually, the
economy reaches a level of capital intensity, k*, where all the
investment available from savings is required to maintain the
current level. At this point it embarks on an era of steady state

growth.

It is possible to analyse in a similar way the performance of an
economy which is disturbed from a steady growth path by a shock
to one or both of the factors of production. It was noted earlier
that in the long run growth is independent of the fraction of
national income devoted to saving and investment. At first sight,
this is a startling conclusion. Nevertheless, it can be explained in
the same fashion. Consider the case where the propensity to save
rises from s to s, illustrated in Figure 3.2. With the higher saving
rate, total investment per worker is more than is required to
maintain the old level of capital intensity, k*, so that the economy
moves towards a new, higher level of capital intensity. As before,
however, diminishing returns set in, and equilibrium is reached at
a point, k“*, where the investment is exactly sufficient to offset
dilution of this higher level of capital per worker. The comparison
here is between two different steady states. In the second state,
the rate of growth is identical to the first, but the capital intensity

and hence output per worker is higher.

The framework is now in place to construct a neoclassical growth

model which incorporates the impact of immigration.



107

SAVING AND STEADY STATE EQUILIBRIUM
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3.3 An extended model

3.3.1 Closed economy

The model described in the previous section can be modified to
accommodate financial immigration. Both factors of production
are affected and the ramifications on economic growth can be
negative or positive, depending on the amount of funds brought
by immigrants to the receiving country. We consider each of the

factors of production in turn.

The population can be thought of as comprised of two components:

original residents, L., , and immigrants, Li, . From equation

(3), the original resident component of the population is given by:
Lorig = Loe™ (3.16)

Suppose that an immigration programme is implemented and the
intake controlled so that it increases at a constant proportionate
rate r relative to the initial population base. This may be

expressed as:

Limm = Lo(e™-1) (3.17)

The total population is then given by the sum of these two

components:25

25 Implicit here is an assumption that the rate of natural increase of the
indigeneous component of the population remains the same after
immigration commences. There is a traditional argument to the contrary
in the United States associated with Francis Walker that immigrants are
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L = Lorig + Limm = LO et + Lo(e“-l) (318)

This is the impact of the immigration programme on population

(and, by assumption, labour force26) growth.

Turning to capital accumulation, the assumption that saving is a
constant fraction of output is retained. This is assumed to apply
equally to all members of the population, including immigrants.
The capital stock is also supplemented by investments which are
made using funds transferred by immigrants. This addition to the

capital stock may be included in the investment equation (3.4):

dK
[=7, =sQ + frlg e (3.19)

where f is the average level of funds transferred and invested per
immigrant. At the same time, however, the capital stock is diluted
by the increase in the population growth rate. Following the same
procedure as before, we obtain an expression for the time path of
per capita capital accumulation taking into account the impact of
immigration on both factors of production:

dk 1

5?sz0+ [ent + elt -1] {frel't - nkeft - rkert} (3.20)

perfect substitutes for native births, but it is not borme out by the evidence;
see G. Withers (1987), 'Immigration and Australian Economic Growth', in L.
Baker and P. Miller (eds), The Economics of Immigration: Proceedings of a
Conference at the Australian National University, proceedings of a
conference at the Australian National University, Australian Government
Publishing Service, Canberra, 29-55, at 32-33.

26 There is an implied demography; the age structure and labour force
participation rates of the immigrant population are assumed to be identical
to those of the original residents.
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This is the fundamental equation governing the growth of a closed

economy which is absorbing an immigration programme.

The evolution of k, the level of capital stock per capita, is critically
dependent on the average level of funds transferred and invested
by immigrants. The form of a solution to equation (3.20) is shown

in Figure 3.3 for three levels of funds transferred per immigrant:

(i) none (f=0);
(i) an amount equal to the pre-existing ratio of capital to
labour (f=k¥*);

(iii) double that amount (f=2k¥*).

As one would expect, capital intensity and thus the standard of
living remain unchanged when each immigrant transfers and
invests sufficient funds to offset the capital dilution he or she
causes.2’” The amount required is equal to the equilibrium value
of the capital-labour ratio before the immigration commenced
(k*¥). Where no funds are transferred, the level of saving is not
sufficient to maintain the level of capital stock per head, since the
additions to the work force are subject to diminishing returns.
The ratio of capital to labour in the economy drops until it reaches
a point where saving is equivalent to the necessary investment to
maintain the capital stock. Where immigrants transfer an amount

equal to twice the pre-immigration capital-labour ratio, the

27 The analysis is complicated by the need to focus on the welfare of
original residents and to take into account the existence of public property.
These issues are dealt with in Chapter 4.
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EFFECT OF FINANCIAL IMMIGRATION ON
CAPITAL FORMATION IN THE LONG RUN
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Figure 3.3
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economy converges towards a steady state growth path which is

characterised by a higher capital intensity and living standards.

The effect of immigration on the equilibrium level of capital per
head in the very long run is shown in Figure 3.4.28 [Initially, the
equilibrium level of capital per head in the economy is k*. As a
result of immigration, the rate of population growth increases so
that saving is insufficient to maintain the level of capital per head,
which falls to k”"*. Funds transferred and invested by immigrants,
however, increase the capital stock and thus the total level of
production in the economy. For the same net saving rate, a
greater level of overall saving occurs. Figure 3.4 shows the case
where the amount transferred per immigrant is equal to the pre-
immigration level of capital stock per head. On their own, these
fund transfers would raise the equilibrium capital-labour ratio to
k’*. Because of the increased population growth caused by
immigration, the ratio in the event is the same as its pre-
immigration value. The shift in the production function results in
higher output per head at this capital intensity.  The wusual
conclusions of growth theory with respect to population growth
may need to be reversed; if fund transfers are large enough, living

standards may increase as a result of immigration.

28 This analysis assumes that the rate of growth of the immigration
programme exceeds the rate of natural increase. If this is not the case,
then the size of the immigration programme will become negligible
compared with the population in the very long run. Since immigration
programmes will not continue indefinitely, the analysis at this point
should be regarded as fairly unrealistic. =~ Nevertheless, a similar analysis
(but excluding fund transfers) is found in many growth theoretic
treatments of population growth. It is therefore appropriate to modify the
conclusions of this approach by incorporating the financial dimension of
immigration. In practice, the timescale which will be considered using the
model will be restricted to 40 years.
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IMMIGRATION AND STEADY STATE EQUILIBRIUM
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3.3.2 Static population

In order to isolate the effect of immigration on capital formation,
it is instructive to consider the case where the pre-immigration
population of the receiving country is static and the saving rate is
just sufficient to maintain the level of capital stock per head. In
these circumstances, capital accumulation is given by:

dk

Et‘=sk0c + fr - rk (3.21)

The solution to this equation is:

k =f - efl(fr - k*) (3.22)

Where no funds are transferred and invested by immigrants, this

reduces to:

k = k¥*e-1t (3.23)

Capital stock per head simply declines exponentially until it
eventually vanishes. Similarly, if immigrants invest an amount

equal to 2k* each, then capital accumulation is:

k = 2k* - k*e-rt (3.24)

The economy converges to a steady state growth path
characterised by a capital-labour ratio which is twice the pre-

immigration level.
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Of course, these results pertain to the very long run. The implicit
population levels are also extremely high, which would
undoubtedly present other problems associated with congestion
which are not captured in the model. Moreover, the scenarios it
presents are unrealistic. It is clear that a society would not
tolerate its capital stock to dwindle away as an exponentially
expanding immigration programme continued unchecked.29
Saving rates would be increased or, more probably, the

programme curtailed.

Nevertheless, the case of a static population with no net saving is
useful because it focuses on the underlying effect of immigration
on capital formation. A society may choose to save more than
enough to maintain its capital stock, and thereby increase the
ratio of capital to labour in the economy.30 Productivity may also
improve as a result of technological progress. On both counts,
output per capita will be rising, which will mask the retarding
effects of any capital dilution due to immigration. A fraction of
investment which would otherwise have been used to increase the
capital per head of the existing population (capital deepening) will
be used instead to maintain the level of capital per head for an

expanded population (capital widening).

29 Except for a sustained immigration programme of enormous
proportions, living standards would at least be preserved by technological
progress.

30 This implies a lower current level of consumption per capita in the
expectation of higher levels of future consumption.
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It is important therefore to distil the secular impact of
immigration on living standards. While this impact is unlikely to
dominate the other factors which influence economic growth, it
may nevertheless be significant, either detrimental or beneficial
depending on the level of funds transferred and invested by
immigrants. The magnitude of the effect for the Australian

economy will be considered in the next section.

The model described so far analyses capital formation in a closed
economy where capital (except that which accompanies
immigrants) is confined to national boundaries. In summary,
funds transferred by immigrants can be viewed as an exogeneous
increase in domestic saving. In the absence of alternative
investment outlets, this translates into an increase in domestic
investment and hence capital formation.31 The long run effect of
immigration on capital formation then depends on the average
amount of funds transferred and invested by immigrants. If it
exceeds the level of capital stock per head before the immigration
commenced, so that the increased rate of capital formation
outweighs the increased rate of capital dilution due to a more
rapidly expanding workforce, then the economy will converge to a
steady state growth path characterised by a higher ratio of capital
to labour. This results in greater capital intensity and thus a

higher standard of living.

31 As noted earlier, Keynesians would be dissatisfied at the easy equation of
saving and investment. It is assumed that any government intervention
necessary to achieve this outcome takes place.
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3.3.3 Open economy

It is necessary to ask whether this conclusion would survive for
an economy that is open to international capital flows. If domestic
investment requirements exceed domestic saving, a country may
finance additional investment by foreign borrowing and thus run
a surplus on the capital account.32 Equally, if domestic saving
surpasses local investment opportunities, then a country may lend

abroad and run a deficit on the capital account.

According to the orthodox view, set out in the preceding chapter,
capital as a factor of production flows to equalise rates of return
among countries.33 One implication of this is the equality of factor
intensity throughout the world. The rate of capital formation
depends on the average world saving rate and the domestic
population growth rate:34

dk

4 = ke - nk (3.25)

where § is the world average saving rate.35 For a small country,

where a change in the domestic saving rate makes a negligible

32 In a regime of floating exchange rates, the counterpart is a current
account deficit of equal proportions.

33 GgpA MacDougall (1960), 'The Benefits and Costs of Private Investment
from Abroad: A Theoretical Approach', Oxford University Institute of
Statistics Bulletin 22(3), 189-211; M.C. Kemp (1966), 'The Gain from
Irgternational Trade and Investment', American Economic Review 56(4),
788-809.

34 K. Hamada and K. Iwata (1989), 'On the International Capital Ownership
Pattern at the Turn of the Twenty-First Century', European Economic
Review 33, 1055-1079.

35 The world average saving rate is simply a population weighted average
of the domestic saving rate and the 'rest of the world' saving rate.
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impression on the world saving rate, the rate of domestic capital
formation is effectively independent of the domestic saving rate.36
The role played by the domestic saving rate is simply to
determine whether the country is a net borrower or lender in the
international capital markets. It can be shown that the rate of
foreign debt accumulation is given by:37

%= (s-s)k® - nb (3.26)

where b is the per capita level of foreign debt. If the domestic
saving rate is less than the world saving rate, then the country

will accumulate foreign debt, and vice versa.

Evidence was presented earlier that investment induced by
unfinancial immigration may have been sufficient to maintain
capital intensity in the Australian economy.38 This accords with
the neoclassical view of international capital movements, and has

been adopted as a working assumption.

It is now necessary to consider the impact of financial
immigration.  According to the orthodox neoclassical view of
international capital movements, the increase in domestic saving
as a result of fund transfers by immigrants has no effect on

domestic investment; its only effect is to reduce the level of

36 A large economy with a substantial current account deficit, for example
the United States, makes considerable demands on the world's savings. This
tends to drive interest rates up and thercfore depress the rate of world
capital formation. This is the 'large country' effect discussed in Section
2.3.1(b).

37 Hamada and Iwata (1989), note 34, at 1059-1060.

38 See Section 2.2.2.
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foreign debt. In the previous chapter, a variety of arguments
were adduced to counter this view, and an alternative habitat
view was advanced. The arguments for the habitat view rest on
two independent bases. The first is that the increase in domestic
saving is more likely to boost domestic investment (saving-

investment correlation) than it is to fund foreign investment.

The second basis for the habitat view of capital formation is that
immigrants expand the set of available investment opportunities
in the receiving country. Immigrant combinations of capital and
labour (the ‘entrepreneurial bundle') may be complementary to
existing combinations of capital and labour and thus do not exert a

downward pressure on rates of return.

The habitat view is not therefore a blanket rejection of the
neoclassical assumption of international equalisation of rates of
return on capital. The argument contains strands which would
retain their force even if rates of return were equalised among
countries. In its most eclectic form, these strands are combined
with a view that rates of return are in fact not equalised due a
complex array of factors, including a lack of international capital
mobility per se, but also imperfect international goods markets,
imperfect domestic capital markets and the distinction between
financial and physical investment. The resulting picture is one in
which international capital flows are viscous rather than fluid.
This bears a closer resemblance to the international economy
which has been observed in the rates of return studies reviewed

in the previous chapter.
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Immigrant fund transfers are thus more likely to be reflected in
additions to domestic investment than the fluid approach would
predict. Furthermore, as the arrival of immigrants expands the
number of investment outlets in the economy (not just by dint of
population growth, but also because of their entrepreneurial
attributes), the rate of return on capital in the economy of the
receiving country will not fall as more investment occurs.
Accordingly, the level of international capital flow to that country
will not necessarily change, even if equalisation of rates of return

were a perfectly accurate assumption.

The basic model can be modified to reflect this view of the
international economy. Funds transferred are assumed to result
in net additions to the capital stock. Coupled with the earlier
assumption that the level of capital stock is maintained in the face
of immigration-induced population growth, the impact on capital
formation 1is positive. This favourable impact is, however,
accompanied by an increase in the level of foreign debt. The
desirability or otherwise of this depends on the view taken of
foreign debt.39 The magnitude of these effects is estimated in the

following Section.

39 §ee Section 2.3.1(e), where it is argued that foreign debt is not per se
undesirable, and may be highly beneficial.
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3.4 Application to Australia

34.1 Data requirements

The necessary data are presented in Table 3.1. Official estimates
of the net capital stock have only become available quite
recently.40 Excluding dwellings, the net capital stock is estimated
to be $607 billion. The total population is approximately 17
million. Assuming a participation rate of 50 per cent,*l the labour
force is taken to be 8.5 million. Together with the gross domestic
product ($306 billion) and share of labour and capital in that
product (0.64 and 0.36 respectively),42 these data are sufficient to
construct an aggregate production function for the Australian

economy.

The model requires the estimation of several more parameters.
One is the underlying rate of natural increase of the population.
This is assumed to be 0.4 per cent.43 The rate of population

growth including immigration then depends on the size of the

40 ABS estimates are now presented in a separate catalogue for 1973
onwards: Australian National Accounts, Capital Stock 1988-89, ABS Catalogue
No. 5221.0. The methodology used is explained in R. Walters and R.
Dippelsman (1986), 'Estimates of Depreciation and Capital Stock, Australia’,
ABS Occasional Paper No. 1985/3. Estimates of the net capital stock are
given in greater detail in Section 4.4.1.

41 The actual participation rate, defined as the ratio of the labour force to
the population, was 49.5 per cent in June 1990: The Labour Force, Australia,
ABS Catalogue No. 6203.0.

42 This estimate of the factors' share of income is obtained from

J. Carmichael and N. Dews (1987), 'The Role and Consequences of
Investment in Recent Australian Economic Growth', Centre for Economic
Policy Research, Australian National University, Discussion Paper No. 163.

?3- Centre for International Economics (1988), 'The relationship between
immigration and economic performance’, in Committee to Advise on
Australia's Immigration Policies (1988), Immigration: A Commitment to

Australia (2 vols), Australian Government Publishing Service, Canberra,
vol. 2, at 33.
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DATA FOR AUSTRALIA: 1988-892

Net capital stock (excluding dwellings)

Gross domestic product

Net international investment position
Population

Labour force

Projected rate of natural increase: 1990-2030
Labour's share of national income

Capital's share of national income

Net saving rateb

Net capital stock per member of labour force
Net foreign debt per member of labour force

$607 billion
$306 billion
$145 billion
17 million
8.5 million
0.4%

0.64

0.36

0.05
$71,000
$17,000

Sources: Capital Stock, 1988-89, ABS Catalogue No. 5221.0; Australian
National Accounts: National Income and Expenditure, 1988-89, ABS
Catalogue No. 5204.0; Foreign Investment Australia, 1988-89, ABS Catalogue
No. 5305.0; Australian Demographic Statistics, 1990, ABS Catalogue No.
3101.0; The Labour Force, Australia, 1990, ABS Catalogue No. 6203.0.

(a) 1988-89 prices where applicable
(b) See Table 3.2

Table 3.1

SAVING: 1984-89

At current prices ($A million)

1984-85 1985-86  1986-87

1987-88 1988-89

Gross saving 41,331 46,057 50,067
Depreciation 33,753 38,701 42,561
Net saving 7,578 7,356 7,506
Net saving/GDP (%) 3.5 3.1 2.9

62,823 76,874
46,567 49,694
16,256 27,180

3.5 8.1

Source: Australian National Accounts: National Income and Expenditure,

ABS Catalogue No. 5206.0
Table 3.2
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immigration programme. Apart from the base case where no
immigration occurs, three scenarios are considered here. The size

of the immigration programme is given by equation (3.15):44

Limm = LO(ert' 1)

For r = 0.4 per cent, the size of the intake in the first year of the
programme is approximately 34,000. This figure represents the
number of additions to the labour force; assuming the same
participation rate for immigrants as for the population as a whole,
the size of the programme is 68,000. The annual intake is about

0.4 per cent of the population.

Labour force projections based on the different immigration
scenarios are illustrated in Figure 3.5. A 40 year period is
considered. In the base case, the labour force would expand to 10
million by 2030. For the high, medium and low immigration
scenarios, the size of the labour force by 2030 would be 17.6, 13.2

and 11.4 million, respectively.

Another parameter required by the model is the net saving rate.
Net saving over a five year period is shown in Table 3.2. The
average proportion of net saving to GDP was approximately 5 per
cent; this is assumed to continue. The final information required
is the amount of funds transferred by immigrants. The results
presented here are based on the assumption that funds

transferred are invested and that this investment represents a net

44 The equation refers to net migration (permanent arrivals less
permanent departures).
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increase in the capital stock. Where this does not occur to the
extent assumed, the amount of funds transferred may not be a
reliable indicator of net new investment. In the closed economy
case, this possibility is dealt with by simply assuming a lower
level of funds transferred. In the open economy case, the
possibility exists that fund transfers reduce the level of foreign
debt. Various arguments have been marshalled against this view;

the model is nevertheless capable of exploring its ramifications.45

A summary of the available statistics on immigrant fund transfers
was presented in Chapter 2. It emerged that the average amount
transferred per immigrant addition to the labour force  was
approximately $60,000 in 1988-89. It is assumed that fund
transfers will continue at the current level in real terms. This
may be a conservative assumption, as the level of funds
transferred has burgeoned over recent years and may continue to
do so. The recent trend, however, is significantly influenced by
the expansion of the Business Migration Programme. Some of the
factors accounting for this expansion have been ephemeral, for
example the reversion of Hong Kong to China in 1997. Whether
the stream of business migrants will dry up or new sources will
arise is uncertain. This is reflected in the assumption that the

level transferred per immigrant will remain constant.

45 The cases considered here assume that immigrant fund transfers
increase domestic investment.
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3.4.2 Results

The results of three simulations are presented. The first two
simulations are prospective, extending to 2030. One assumes that
the economy is closed and the other that it is open. The third

simulation is historical and covers the period 1973-89.

(a) Closed economy

The effect of unfinancial immigration on the level of capital
intensity over time is shown in Figure 3.6. The figure is
constructed on the assumption that the economy is on a balanced
growth path before immigration, so that net saving is just
sufficient to maintain capital per head at the prevailing rate of
natural increase.46 In this base case where no immigration occurs,

capital intensity remains at its initial level.

In the absence of any compensating fund transfers, the additional
population due to immigration reduces the level of capital stock
per head. The extent to which this happens is determined by the
scale of the immigration programme. For the high immigration
scenario the capital stock per head is reduced to 59 per cent of its
original level. This implies a reduction of 17 per cent in living
standards. As emphasised before, this downward pressure on
living standards may be concealed by other positive effects. For

example, an annual rate of technological progress of one per cent

46 Actually, capital intensity tends to rise over time due to technological
progress. Abstracting from this and other extraneous influences on the

level of capital stock per head allows the impact of immigration to be
isolated.
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would increase living standards by 49 per cent by 2030. The net

improvement would be 32 per cent.

The reduction in capital intensity is not as great as would be
predicted by comparative statics, where the dilution factor would
simply be the ratio of the labour force in 2030 to its 1990 level.
For comparison, the capital intensity in 2030 would be 48 per
cent. The reason for this difference is the saving by immigrants
once they take up residence in Australia, which is assumed to be
equal to the pre-immigration level of the original residents.
Although the saving is inadequate to compensate fully for the
capital dilution because of diminishing returns, it partly offsets
the negative impact of immigration. For this reason, simple

estimates based on comparative statics may be misleading.

The evolution of capital intensity is also shown for the medium
and low immigration scenarios. Of particular interest is the
medium scale programme which is similar in size to the existing
programme. If the population expansion due to immigration were
to continue at its current rate, the level of capital stock per head
would fall to 77 per cent of its pre-immigration level, implying a 9
per cent reduction in living standards. This result of course
depends on the assumptions of a closed economy and the absence

of immigrant fund transfers.

If funds are transferred and invested by immigrants, the picture
is altered. Figure 3.7 demonstrates the point for a variety of fund
transfers under the high immigration scenario. The base curve

where no funds are transferred corresponds to the high
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immigration curve in Figure 3.6. Where the funds transferred per
immigrant are equal to the pre-immigration level of capital stock
per head ($71,000), then immigration would have no effect on
capital intensity which remains at its initial level. If the level of
funds transferred remains comparable to the 1988-89 level of
$58,000, then capital per head would fall to 94 per cent of its
initial level. This would reduce living standards by just over 2
per cent. The inclusion of fund transfers reduces the negative
impact of immigration on capital formation and economic growth.
Living standards by 2030 are lowered by two per cent rather

than 17 per cent.

For the medium immigration scenario, which is not shown in
Figure 3.7, capital intensity is reduced by 3 per cent and living
standards by only one per cent if fund transfers continue at the
1988-89 level. For realistic values of the main parameters, the
threat of capital dilution is largely mitigated by immigrant fund

transfers.

(b) Open economy

In reality, the Australian economy is not closed and foreign
borrowing is available to bridge the gap between domestic saving
and investment. If foreign borrowing is used to maintain capital
intensity in the face of immigration, then the rate of foreign debt

accumulation may be influenced by the rate of immigration.47 For

47 In this simple treatment, there is no international trade, so that the
complication of a real exchange rate does not arise. The implicit
assumption is that the real exchange rate is fixed, and the burden of
maintaining capital intensity falls on foreign capital inflows. In Chapter
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each time path, the level of capital stock per worker will, when
multiplied by the increase in the labour force over the period,
yield a value for the total capital stock. On the assumption that
the investment demand induced by immigration is met solely by
foreign borrowing, a rough measure of foreign borrowing
necessary to maintain capital intensity may be obtained. Figure
3.8 shows the effect of immigration on foreign debt accumulation

per worker.

The initial level of foreign debt is given by the net international
investment position in Table 3.1 ($145 billion). This includes both
net foreign borrowing ($110 billion) and net equity investment
($36 billion).48 For present purposes the two forms of liability are
assumed to be equivalent and equity investment is subsumed
under foreign debt. In the base case, no additional foreign
borrowing is required to maintain the capital stock per head,
because domestic saving is sufficient to cover additions to the
labour force due to natural increase. Because the level of foreign
debt remains constant as the labour force expands, foreign debt

per head declines by 15 per cent.

In contrast, for all three immigration scenarios, foreign debt per
head increases. High immigration is projected to increase foreign
debt per head to over twice its initial level. The corresponding
projections for the medium and low immigration scenarios show a

60 and 25 per cent increase, respectively.  The assumption

5, an additional insight is gained by holding the current account (the
counterpart of the capital account) fixed, and examining the structural
adjustments that this necessitates.

48 See Section 4.4.1 for greater detail.
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underlying these projections is that capital intensity is maintained
by foreign borrowing. For reasons advanced earlier, this seems to
be a reasonable assumption based on the evidence. The
significance of the increase in foreign debt depends on the quality
of the investments which are induced by immigration. If the rate
of return on these projects is sufficient to cover the interest on the
loans, then the existence of the debt per se is not problematic. It
does mean, however, that an increasing fraction of the national

income accrues to foreign residents.49

The magnitude of this effect may be gauged by assuming the rate
of interest payable on foreign debt is eight per cent per annum.30
The share of national income accruing to Australian residents
(GNP) is national output (GDP) less income accruing to foreign
residents (eight per cent of the outstanding foreign debt). For the
high immigration scenario, if capital and thus GDP per worker is
maintained at its initial level ($36,000), GNP per worker falls by
five per cent from $34,640 to $32,970.

The impact of fund transfers may be estimated on the basis that
foreign borrowing remains sufficient to offset the dilution caused
by the associated population growth. They are treated as an
addition to the capital stock rather than a reduction in the level of
foreign debt. Figure 3.9 shows the impact on capital intensity for

the high immigration scenario if fund transfers continue at the

49 The distinction between GDP per capita and GNP per capita as measures
of living standards is discussed in the Section 4.4.1.

50 This estimate is derived from the ratio of net investment income to net
international investment. Source: Foreign Investment Australia, 1988-89,
ABS Catalogue No. 5305.0.
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EFFECT OF FINANCIAL IMMIGRATION ON
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1988-89 level. Capital stock per head is projected to increase by
36 per cent. Output per worker in 2030 would be, ceteris paribus,
12 per cent higher. GNP per worker would be seven per cent

higher.

The reason for this result is essentially that the rate of return on
capital implicit in the production function exceeds the rate of
interest on foreign debt. Evidence that this situation has
pertained in Australia for some time is presented in Chapter 2. It
may therefore beneficial to finance domestic investment with
foreign capital. This benefit is lost if immigrant fund transfers
evaporate in a framework which treats them as simply a
reduction in the level of foreign debt.5!  Capital formation is
unaffected and the favourable differential between the return on
capital and its cost is irrelevant.  Nevertheless, the residual

benefit associated with higher GNP per worker remains.

(c) Australian _economy: 1974-89

Historically, the Australian economy has relied heavily on foreign
capital to underwrite its economic growth. A central question is
the extent to which immigration has caused this reliance. Using
an aggregate production function estimated by Carmichael and
Dews,52 the impact of immigration on capital formation was

investigated for the fifteen year period 1974-89.

>l There is an additional benefit associated with additional domestic capital
formation. The taxation system ensures that Australian residents receive a
share of the income flowing from domestic investment. If capital
formation is wunchanged, implying that the funds transferred are
effectively used to finance foreign investment, this advantage is lost.

52 Carmichael and Dews (1987), note 43.
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The data on which the simulation was based are contained in
Table 3.3. Over the period, the population grew at a annual rate
of 1.4 per cent, of which immigration contributed on average .6
per cent. The labour force grew from approximately 5.7 to 7
million. As Figure 3.10 shows, the secular effect of this expansion,
in the absence of international capital flows would have been a
seven per cent reduction in capital intensity in the economy. Over
the entire period, the foreign borrowing necessary to maintain the
level of capital per head at its initial level was $18 billion (in

1979-80 prices).

Immigration may therefore be viewed as a contributing factor to
the currently high level of foreign debt. The expansion of both
the labour force and capital stock observed over the period has
probably been achieved only by the accumulation of additional
foreign debt. It is perfectly possible, however, that the debt
which has been accumulated is 'benign' in the sense that it can be
serviced and it has been used to finance profitable ventures.
Whether the expansion in foreign debt is harmful can only be
determined by reference to the investment which the debt was
used to finance.’3 Again, these remarks are subject to the caveat
that GNP per head is a closer proxy for economic welfare than GDP
per head. As the rapid increase in fund transfers is a relatively
recent phenomenon, it is unlikely to have offset the cost of capital

dilution over this period significantly.

53 There are other issues involved concerning national sovereignty (in
the case of foreign direct investment) and credit rating. These are raised
i Section 2.2.
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DATA FOR AUSTRALIA: 1974-752

Net capital stock (excluding dwellings) $197 billion
Gross domestic product $104 billion
Population 11.4 million
Labour force 5.7 million
Rate of natural increase: 1974-89 8%
Rate of immigration: 1974-89 6%
Net saving rate .05

Sources: R. Walters and R. Dippelsman (1985), Estimates of Depreciation and
Capital Stock: Australia, ABS Occasional Paper No.1985/3; Australian
National Accounts: National Income and Expenditure, 1988-89, ABS

Catalogue No. 5204.0; Australian Demographic Statistics, ABS Catalogue No.
3101.0.

(a) 1979-80 prices where applicable

Table 3.3
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EFFECT OF IMMIGRATION ON CAPITAL
INTENSITY: 1974-89

Capital stock
per head as a
fraction of its
initial level ~ -987

.96-

.94 4

.92-

1974 1977 1980 1983 1986 1989

Year

Figure 3.10



139

3.5 Conclusion

Capital dilution is at the heart of most substantial long run
economic arguments against immigration. The purpose of the
basic growth model described in this chapter is not to
approximate a real economy, but rather to focus on this
fundamental objection. For a closed economy, it rests on two
essential premises: first, that the economy exhibits diminishing
returns to labour; and, secondly, that immigration is exclusively a
population phenomenon. One aim of this chapter is to discredit

the second premise.

The problem with viewing immigration as a species of population
growth is that it neglects the impact of fund transfers on capital
formation. This has recently become of phenomenon of
considerable importance. Including these in the analysis of the
closed economy case reveals that the costs due to capital dilution
associated with the immigration-induced expansion of the labour

force would be dramatically curtailed.

Analysis of the open economy case was based on historical
evidence which indicates that immigration to Australia has not
caused a reduction in the level of capital intensity. It seems
probable that foreign borrowing has expanded to prevent dilution
of the capital stock. The simulations were based on the
assumption that foreign borrowing was sufficient to maintain the

level of capital intensity in the economy. The magnitude of the
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foreign debt accumulated as a result of unfinancial immigration

was estimated for Australia during the period 1974-89.

The treatment of immigrant fund transfers in the open economy
case rested on the habitat view of capital formation. Fund
transfers were assumed to represent net additions to the capital
stock. = They have recently become a phenomenon of some
importance relative to the overall size of the Australian economy.
If fund transfers continue at the 1988-89 level for the next 40
years, the productive capacity of the economy, and thus living

standards in the long run, are projected to increase considerably.

The simple one-sector growth model constructed in this chapter to
investigate the impact of fund transfers on capital formation is
clearly a severe abstraction from reality. It nevertheless offers a
broad estimate of the magnitudes involved. In Chapter 5, it is
used to generate an estimate of the likely capital intensification

associated with financial immigration.
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Chapter 4

Capital ownership and economic welfare

Arguably, the economic welfare of original residents
should be central to any inquiry about the impact of
immigration. One of the hallmarks of modern
economies is the high degree of public ownership of
capital. It has been argued that the acquisition of a
share of public property by immigrants represents a
major cost of immigration to original residents. This
depends, however, on the relationship between
immigration and capital formation, as well as the level
of foreign and public sector debt. It is shown here
that the welfare of original residents may actually be
enhanced by immigration. Some estimates of the
magnitudes involved are obtained for the Australian
economy.
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4.1 Introduction

The familiar argument against immigration on the ground of
capital dilution has been well rehearsed. For an economy which
exhibits diminishing returns to labour, each additional worker
reduces the capital stock available per head so that the increase in
production which flows from a larger workforce is not sufficient to
offset the increase in population. Inevitably, so the argument
goes, the average level of income must fall. Immigration is

therefore held to be inimical to economic welfare.

The purpose of this chapter is to demonstrate that this
conventional wisdom is deficient in two respects. First, economic
welfare is evaluated for the wrong group of persons; the focus
should be restricted to original residents, rather than including
the entire population after immigration. Secondly, the conclusion
that immigration has a negative impact on average income fails to
take into account various ways in which immigration may
increase the rate of capital formation. In addition, the level of
savings transferred by immigrants to the receiving country is now
significant. This is a recent feature of international migration to
certain countries which requires that the orthodoxy about capital
dilution be modified. Elsewhere, it has been argued that the
inflow of immigrant savings boosts the level of domestic capital
formation.!  Without further defence, this assumption will be

made here.

1 See Section 2.3,
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An analysis of the welfare effects of immigration must reflect
changes in the pattern of capital ownership as a result of
immigration.  This will be influenced by the level of funds
transferred and invested by immigrants, as well as the
investment induced by immigration. It will also be influenced by
the amount of public capital to which immigrants automatically
obtain a share. The main contribution of this chapter is the
construction of a model which incorporates the financial
dimension of immigration as well as the distinction between

public and private capital.

This is done using four cases which illuminate the main features
of the model. The effect of immigration on the average income of
original residents will be seen to depend on the size of the
immigration programme, the way in which ownership of the
capital stock is distributed among original residents, immigrants
and foreign residents, the extent to which immigrants add to the
capital stock by investing funds they transfer from overseas, and
the extent to which immigration induces investment. In a later
section, the model is applied to the Australian economy to assess
the relative importance of the main effects and to generate some

estimates of the impact of immigration on economic welfare.

4.2 Whose welfare?

The contention that immigration reduces economic welfare begs

the question: to which group should the measure of economic
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welfare be applied?? The importance of this inquiry becomes
apparent in even the most basic case where immigrants have no
savings to transfer and invest in the receiving country. Let us
assume that the best proxy for economic welfare is a measure of
real income per capita.3 It transpires that although the average
income of the entire population after immigration is lower than it
was before immigration, the average income of the original
residents is higher. The reason for this result will be explained
subsequently. In these circumstances, it is clearly necessary to
specify the group to which the measure of economic welfare is to
be applied, because the two possible choices of post-immigration
groups - the entire population and the original residents - may
lead to opposite policy implications. If the welfare of the original
residents is the principal concern, then policy dictates may
support immigration, even if this entails a reduction in average

income across the population as a whole.

The welfare effects of migration have received most attention in
the context of the brain drain debate. There the central issue was
whether the emigration of highly skilled persons imposed a cost
on the remaining population. The relevant group was clearly seen
to be that portion of the population which did not emigrate. It
was implicit in this approach that gains for the emigrant,
presumably part of the motivation for the emigration, were not

part of the appropriate welfare criterion. Similarly, it can be

2 See also B.R. Parmenter, 'On the Economics of Immigration', presidential
address to the Economic Society of Victoria, 11 October 1989, reprinted in
Institute of Applied Economic Social Research, University of Melbourne,
Working Paper No. 3/1990.

3 The relative merits of gross domestic product (GDP) versus gross national
product (GNP) as the measure of income are canvassed in a later section.
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argued in the case of immigration that the welfare of the original

residents is the appropriate criterion.

As far as immigrants are concerned, an increase in economic
welfare can be inferred from the decision to migrate.4 The extent
of this increase can only be assessed relative to the incomes of the
immigrants in their countries of origin. These are the proper
benchmarks for any inquiry into the welfare effects on
immigrants themselves as a result of immigration. How their
average income after immigration compares with the average
income for the entire population is irrelevant. It is quite possible
for it to be substantially lower than the average income of original
residents but still represent an improvement relative to their

incomes before they migrated.

Assuming that immigrants benefit from immigration, the critical
question is whether or not original residents benefit. If it can be
shown that they do benefit, then there is a prima facie argument
in favour of immigration, as the welfare of both groups is
increased. This may occur despite a decrease in the average level
of income of the population as a whole caused by immigration.>
The problem with taking the whole population after immigration
as the focus for a welfare inquiry is that there is no common

benchmark. Although for both original residents and immigrants

4 The decision to migrate may be influenced, or even dictated, by a variety
of non-economic factors. Political refugees illustrate this point.
Nevertheless, given the source countries of refugees, it is reasonable to
infer an increase in economic welfare, even if this is not the motivation
for the immigration.

> F.H. Gruen (1986), 'How Bad is Australia's Economic Performance and
Why?, Economic Record 62(177), 180-193.
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the comparison is with incomes prior to immigration, only in the
case of original residents does the income prior to immigration
relate to the receiving country. The use of average income for the
whole population after immigration conflates two totally separate
comparisons: relative income levels in the same country (for
original residents) as opposed to relative income levels in

different countries (for immigrants).

As a result, the use of the average level of income for the whole
population after immigration may be misleading. A more
informative indicator from an economic point of view is the
average income of the original residents. There is also an
important political reason for selecting this group. In order to
justify the implementation or continuation of a policy, a
government must appeal to its current citizens. If the appeal is
couched in economic terms, it must generally demonstrate that
the policy will have a positive impact on the economic welfare of
these citizens or their children. Immigration policy is unusual in
that prospective new citizens are introduced into the equation.
Even so, the onus is on the government to demonstrate that an
immigration programme will confer benefits on the existing
population. This may best be accomplished by estimating the

effects of immigration on the welfare of original residents.
43 The impact of immigration on original residents
In order to investigate the costs and benefits of immigration to

the original residents, a one-sector model is used in which output

is produced by the two factors of production: capital and labour.



147

Production is governed by a function which displays the usual
properties, including diminishing returns to each factor and

constant returns to scale. For ease of exposition, we shall assume

a Cobb-Douglas form:

Y = KoL1-o (4.1)
Suppose that perfect competition prevails in the economy, so that
the wage rate equals the marginal product of labour (w=8Y/SL)
and the rental rate on capital equals the marginal product of

capital (r=8Y/3K).6

Income may then also be represented as the sum of total wages

and total returns to capital:
Y =wL+1K (4.2)

where for a Cobb-Douglas production function:

W= = (1-o)KOL - (4.3)
and:
oY
r= g = akKo-1p 1-a (4.4)
6

One consequence of this assumption is to preclude from consideration a
number of ways in which immigration could affect economic welfare.
These possible effects will be explored subsequently.
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This is illustrated in Figure 4.1. The curve is the marginal product
of labour for a fixed capital stock and shows diminishing returns
to additional labour. For the labour force L* the wage rate is
given by w*. The income (and output) of the economy is given by
the area under the curve, which may be decomposed into a wage

share (W=w*L*) and a profit share (P=r*K%*).7

Furthermore, factor prices and proportions are assumed to be
flexible so that full employment of labour and capital is
maintained. The variation of relative factor prices is one
mechanism by which changes in the level of income occur, as will
be apparent from equation (4.2). Given that the labour force is
readily divided into original and immigrant components, it
becomes critical to know the pattern of capital ownership. Only
with that information can the costs and benefits associated with

movement of relative factor prices be allocated where they fall.

The impact of immigration under different regimes of capital
ownership will be analysed in a comparative static framework
which compares the position of the original residents before and
after immigration. For the purpose of exposition, it is assumed
that the economy is closed to international capital flows except for
funds which accompany immigrants. This restriction will
subsequently be relaxed. Four cases will be considered. The first

two cases follow the analysis which Berry and Soligo use to assess

7 An analogous marginal product of capital curve can be constructed, this
time for a fixed labour force. In the case of immigration the marginal
product of labour curve is a more sensible starting point, since the labour
force will definitely be affected.
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the welfare effects of the brain drain.8  Although concerned with
emigration, their analysis is equally applicable to immigration.
The third case uses the same approach but recognises the
existence of public property.® Finally, the fourth case combines

both public property and immigrant investment.

Case 1: (a) Private capital only

(b) No fund transfers

This is the standard case relied upon in analyses of the
detrimental impact of immigration on living standards. As
foreshadowed above, it rests on an incorrect specification of the

group whose welfare is relevant.

Consider Figure 4.2. Before immigration, the income of the

population (the original residents) is represented by the area

under the curve bound by OL,AD. This is comprised of wages

(corresponding to the area OL;Aw;) and returns to capital (w;AD).

After immigration, the size of the labour force of original residents
is obviously unchanged.l®© So too in this case is the capital owned

by the original residents (K, = K;). The influx of additional

workers affects the rate of return to both capital and labour.

Figure 4.2 shows that the wage rate falls to w,. The total wages

8 R. Berry and R. Soligo (1969), 'Some Welfare Aspects of International
Migration', Journal of Political Economy 717, 778-794.

9 D. Usher (1977), 'Public Property and the Effects of Migration upon Other
Residents of the Migrants' Countries of Origin and Destination', Journal of
Political Economy 85(5), 1001-1020.

10 There is an implicit assumption here that the hours worked per person
and participation rates are independent of the wage rate.
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IMMIGRATION AND THE LABOUR MARKET
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received by the original residents drop from w;L; to w,L,. Since

the immigrants do not own any capital, their income is comprised
purely of wages, and is represented by the area L;L,BC. The
income appropriated by immigrants is therefore less than the
additional output which is produced by them. The difference is
the area ABC in Figure 4.2 and represents a benefit to the original
residents; after immigration the income of the original residents is

increased by an amount equal to ABC.

This result can be explained by noting that the loss to original
residents as wage earners is more than compensated by their gain
as owners of capital. Immigrants without capital confer a benefit
to holders of capital by working with the capital without capturing
any of the returns. While production is subject to diminishing
returns, so that the average income of the population as a whole
decreases, the average income of the original residents actually

increases.

This case underlines the importance of identifying the group
whose welfare is of interest. Its practical significance turns out to
be limited, as the magnitude of the benefit conferred on original
residents is fairly negligible. This has emerged in studies of
immigration into the UK!! and Israel.12 It also turns out to be of
negligible importance for Australia, as will be demonstrated in the

next section.

11 Usher (1977), note 9.

12 L. Simon (1989), The Economic Consequences of Immigration, Basil
Blackwell, Oxford, at 149-150.
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Case 2: (a) Private capital only

(b) Fund transfers

Unlike the first case, it is impossible to represent the effects of
immigration on the incomes of the original residents using a single
marginal product of labour curve, because the aggregate level of
capital stock changes as well as the labour force and alters the
position of the curve. It is, however, straightforward to derive an
expression for the income of the original residents after

immigration. Denoting the rate of return on capital after

immigration as r,, we have:
Yor = W2L1 + I'2K1 (46)

This expression may be interpreted as the remuneration for
labour services of the original residents at the new wage rate plus

returns to their capital at the new rate of return.

From equations (4.1), (4.3) and (4.4):

l1-o, -a o-1. 1-a

=Y, [(1«:)%—; + a%] (4.7)

The return to labour received by the original residents is
determined by their proportion of the total population after
immigration.  Similarly, the total return to capital is allocated
according to the proportion of the total capital stock which is

owned by the original residents. The change in income of the
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original residents arises as a result of the movement in relative
factor prices which is induced by a change in the ratio of capital to
labour in the economy. This is analogous to a terms of trade

effect.

One implication of equation (4.7) is that the income of the original
residents always increases as a result of the immigration.!3 The
original residents benefit irrespective of the amount transferred
and invested by immigrants. Where capital dilution occurs, the
rental rate on capital owned by the original residents is higher
than it was prior to immigration, as capital is relatively more
scarce in the economy. Although production is subject to
decreasing returns so that additions to the labour force reduce
productivity, the higher rental rate on capital is more than
sufficient to compensate the original residents for the reduction in

their wages.

The highest income of the original residents in this region
corresponds to the first case where immigrants do not add to the

capital stock at all. As the amount of funds transferred and

13 A further implication is that the average income of the original
residents is greater than the average income for the population as a whole
if capital dilution occurs. This may be seen by recasting equation (4.7) in
per capita form:

k
Yor = Y2 [(1-a) + a——l—] (4.7a)
k2

where y,r = Yor/Li, ¥y = Y/L and k = K/L. For the first case in which the

immigrants do not add to the capital stock at all, the income of the original
residents is given by:

L
Yor = Y2 l:(l-a) + a—z—} (4.7b)
Ly

from which it can be seen that the average income of the original
residents exceeds the average income of the whole population for all

Ly > Ly (for all immigration).
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invested by immigrants increases, the profit share captured by
the original residents falls more rapidly than the income of the
whole population (including immigrants) rises. Consequently, the

benefit to the original residents declines.

Where immigrants transfer and invest sufficient funds to offset
exactly the capital dilution that arises due to a larger work force,
the income of the original residents remains unchanged.
Ironically, it is more advantageous for the original residents if
immigrants do not transfer any funds than if they transfer an
amount sufficient to restore capital intensity to its level prior to

immigration. The difference, as noted above, is fairly marginal.

The roles of the two effects are reversed where the funds
transferred and invested by immigrants increase the ratio of
capital to labour in the economy. The production effect begins to
dominate; as a result of higher capital-labour ratio, production per
capita and thus the average income of the entire population
increases. Although the profit share of the original residents falls
below its pre-immigration level, as the immigrants are now the
greater capitalists, the income to which the share applies rises
rapidly enough to outweigh the loss of profit share. The average

income of the original residents steadily rises.

The second case may be summarised as follows: if the ratio of
capital to labour in the economy changes as a result of the
immigration, then the average income of the original residents
will increase; if the ratio remains constant, the average income of

the original residents will be unchanged.
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Case 3: (a) Private and public capital
(b) No fund transfers

In mixed economies, a significant fraction of the nation's capital is
publicly owned. It has been argued that this feature of modern
economies gives rise to a cost of immigration which must be
incorporated into a realistic cost-benefit analysis. According to

Usher:

An assessment of the costs and benefits of migration need
take account of the fact that a large portion of a country's
property is publicly owned, so that a migrant on going from
one country to another must as a rule abandon his share of
publicly owned property in his country of origin and acquire
a share of publicly owned property in his country of
destination.14

Because immigrants capture a share of the returns to public
capital, their arrival may be detrimental to the welfare of the

original residents.

Productive capital, such as that employed in nationalised
‘industries,15 is subject to dilution in the same way as it is in the
private sector. Rather than receive returns to this capital directly,
the public receives a benefit in the form of reduced prices;

alternatively, market prices will be charged and the surplus used

14" Usher (1977), note 9, at 1002.

15 Clearly, with increasing privatisation of nationalised industries, the
amount of public productive capital is diminishing. The calculation
performed by Usher for the UK in 1974, where public capital was estimated
to be 58 per cent of the total capital stock, may now overestimate the impact
of immigration.
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to subsidise government expenditure elsewhere. Either way, the
public benefits from reduced prices for certain services or a
reduced tax burden. For a fixed stock of public productive capital,
the benefits will be diluted by the arrival of immigrants who

become entitled to a share of the proceeds.

The same is true for capital such as schools, hospitals and public
housing, where the returns captured by the public are a range of
essential services. This capital is essentially demographic in that
the quality of service depends on the size and composition of the
population. If immigration is not to cause a reduction in the
standard of these services, then investment in demographic
capital is necessary. Other types of public capital, however, are
public goods in the sense that the benefits which flow from them
are not diluted by additional members of the society. Indeed, the
opposite may be true, as not only are the benefits flowing to the
original residents unaffected, the burden of financing and
maintaining the capital may be reduced by the presence of more
taxpayers. Defence ahd the provision of urban infrastructure are
examples where this is likely to be the case. Essentially, this
argument turns on the existence or otherwise of scale
economies.16 The conservative assumption made here is that all

public capital is subject to dilution.

The public also receives a share of the returns to privately owned
capital through taxation, such as corporate income tax. In this

way, immigrants deprive the original residents of a portion of the

16 gSee Section 1.2.2.
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returns to their privately owned capital. Whereas before
immigration the original residents received the taxation levied on
private capital back in its entirety in the form of public benefits,
after immigration the immigrants appropriate a share of private
capital through their entitlement to public benefits which are
funded by the taxation of private capital. In this case, the loss to
the original residents is not offset by contributions to the public
purse through the taxation of private capital owned by

immigrants.

Suppose the capital stock of an economy consists of capital owned

by the public sector (K,) and capital owned by the private
sector(Kp). If profits are taxed at a rate m, then the return to

private capital which accrues directly to the original residents is

r(l-n)Kp. The remaining portion of the return to private capital

flows into the public coffers. The total return to public capital is
therefore r(Kg + nKp). One effect of immigration, assuming that
immigrants receive the same rights to public property as the rest
of the population,!7 is to dilute the amount of public capital over
which the original residents have a claim. The second effect, as
discussed in the first case, is to alter the relative prices of capital

and labour.

The income of the original residents after immigration is thus

given by:

Yor = W2L1 + I'2Kor

17 Guest worker policies, whereby immigrants do not receive equal rights
to public property, are considered shortly.
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L
=w,L, + rz{(l-n)Kp + [Kg + nKp]i—;}

_ ) _I:l- ) IEE K +T\K -ILI}
=Y, {(1 oc)L2+ a1 n)K1 + oc[ & K] DJLZ (4.8)

The change in income resulting from immigration is determined
by the movement of relative factor prices and the acquisition of a
share of publicly owned capital by the immigrants. As in the
second case, the return to labour received by the original
residents is determined by the prevailing wage rate and the
proportion of the population they now comprise (L;/L,). Since the
size of the labour force of the original residents remains the same
as it was before immigration, and the wage rate is lower as a
result of diminished productivity, the total wages earned by the
original residents will decrease. In contrast, because the rental
rate on capital is higher due to a lower ratio of capital to labour in
the economy, the return to capital owned by the original residents
will increase. Whereas in the first two cases this was sufficient to
outweigh the loss of income from wages, the position of the

original residents is now worsened by the existence of public

property.

Because of the high level of public ownership of capital in modern
economies, the latter effect is likely to be significant. Usher
estimated the effect of the immigration of one million people into
the UK in 1974. Without taking public property into account, and

assuming instead that the entire capital is privately owned, there
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is a slight benefit to the original residents.!® When the rights
acquired by immigrants to public property are included in the
calculation, the position of the original residents worsens
dramatically. Usher calculated that the present value of the loss
to the original residents of a reduced share of public capital,
despite the higher rental rate, was approximately 1.2 per cent of

the national income.

Usher's calculations are restricted to the case where the capital
stock in the economy remains unchanged after immigration. This
may be extended by incorporating the transfer and investment of
funds which immigrants have accumulated in their countries of

origin.

Case 4: (a) Private and public capital
(b) Fund transfers

It is necessary to modify the third case to include the addition to
the capital stock by immigrants from their own resources. One
consequence of this will be to alter the ratio of capital to labour in
the economy and thus the relative factor prices which prevail.
How the factor prices compare with their levels before
immigration will depend, as in the second case, on the amount
transferred and invested by immigrants. Another consequence of
the increase in the stock of privately owned capital in the
economy is to increase the stock of capital over which the public

has a claim. This occurs via taxation of the returns to capital

18 The benefit calculated by Usher represented approximately .0015 per
cent of GDP.
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owned by immigrants. If the amount of such capital is denoted F,

then the additional return to original residents rynF(L,/L,).

The income of the original residents after immigration is then

given by:

Yor = W2L1 + l'2Kor

L
=w,oL, + rz{(l-n)Kp + [Kg + n(Kp+F)]ii}

=Y, {(l-oc)!“—l + oc(l-n)IS‘Il + o } 4.9)

[Kg + 1N (Kp+F).|L1
L, K,

K, L,

In the following section, the implications of this equation are

explored for the Australian economy.
4.4 Application to Australia
4.4.1 Data requirements

The basic requirements are the level of capital stock, the size of
the labour force, and the gross domestic product at a selected time
(30 June 1989 is the most recent time for which all the data are
available). This allows the production function for the economy to
be estimated. No attempt will be made here to justify the use of
an aggregate production function on theoretical grounds; suffice it

to say that empirically it appears to be a reasonable way to
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describe the way in which production in the Australian economy

has occurred over an extended period.19

Estimates of the net capital stock are contained in Table 4.1.20
Including dwellings, the total value of the net capital stock is $939
billion, approximately three times the gross domestic product
(GDP). Excluding dwellings, the level of net capital stock is $607
billion; this will be taken as a more suitable measure of the
productive capital in the economy. Ownership of the non-dwelling
capital stock by the public and private sectors is virtually equal,
with the public sector accounting for $304 billion and the private

sector, $303 billion.

The additional information required to estimate a production
function is as follows: the labour force is assumed to be 8.5 million
(representing 50 per cent of the total population) and the GDP is
$306 billion; the share of income accruing to capital, derived from
a study of the Australian economy over the period from 1967 to

1986,21 is assumed to be 0.3622 and the share of income accruing

19 J. Carmichael and N. Dews (1987), 'The Role and Consequences of
Investment in Recent Australian Economic Growth', Centre for Economic
Policy Research, Australian National University, Discussion Paper No. 163.

20 The estimates of gross capital stock and depreciation are made using the
perpetual inventory method. This follows the approach set out in R.
Walters and R. Dippelsman (1986), 'Estimates of Depreciation and Capital
Stock in Australia’, ABS Occasional Paper No. 1985/3. Estimates of gross
capital stock are derived by accumulating past investment flows (adjusted
for price level movements) and deducting the estimated value of past
retirements from the stock. Estimates of depreciation and hence net capital
stock are derived using a depreciation function based on the expected
cconomic life of the assets. The methodology therefore depends on gross
fixed capital expenditure and price index series, and assumptions about
mean asset lives, asset life distributions and depreciation patterns.

21 Carmichael and Dews (1987), note 19.
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NET CAPITAL STOCKa
At 30 June 1989 ($A million)

PUBLIC SECTOR-

General government
Non-dwelling construction - roads
Other non-dwelling construction
Equipment
Total (excluding dwellings)
Dwellings
Total

Public enterprises
Non-dwelling construction
Equipment
Total (excluding dwellings)
Dwellings
Total

Total public sector
Non-dwelling construction
Equipment
Total (excluding dwellings)
Dwellings
Total

PRIVATE SECTOR-
Non-dwelling construction
Equipment
Total (excluding dwellings)
Dwellings
Total

TOTAL PUBLIC AND PRIVATE SECTOR-
Non-dwelling construction
Equipment
Total (excluding dwellings)
Dwellings
Total

39,215
90,627
8,405
138,247
2,278
140,525

117,763
47,584
165,347
16,784
182,131

247,605
55,989
303,594
19,062
322,656

161,480
141,780
303,260
313,149
616,409

409,085
197,769
606,854
332,211
939,065

Source: Capital Stock, 1988-89, ABS Catalogue No. 5221.0.

(a) Gross capital stock less consumption of fixed capital
(depreciation).

Table 4.1
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to labour, 0.64. With this information, it is possible to calculate
the effect of immigration on the economic welfare of original

residents in Australia.

Before undertaking this calculation, however, it is important to
adjust the pattern of capital ownership to reflect both foreign
ownership of the capital stock and other outstanding liabilities
such foreign debt and public sector debt. Table 4.2 shows the net
international investment position to be $145 billion; this
represents the difference between foreign investment in Australia
and Australian investment abroad. The private sector accounts
for $112 billion of the total,23 with the public sector responsible
for the remaining $33 billion. Within the private sector, the
principal determinants of the net international investment
position are foreign debt ($75 billion) and foreign equity
investment ($36 billion). The principal determinant of the public
sector position is foreign debt ($38 billion), which is offset to a
small degree by a favourable balance of accounts receivable and

payments made.

The significance of the net international investment position is
that a substantial portion of the returns to capital located in
Australia is captured by foreign residents. This may take the
form of after-tax returns from equity investment or interest

repayments on debt owed by the Australian owners of capital. In

23 In the private sector, international investment may be either direct
investment, where the investor has a significant influence over the
policies of the enterprise in which the investment is made (defined by the
ABS as 10 per cent ownership), or portfolio investment, where the investor
does not. At 30 June 1989, the level of net direct investment was $47 billion;
the level of net portfolio investment was $62 billion.
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NET INTERNATIONAL INVESTMENT POSITION?

At 30 June 1989 ($A million)

PUBLIC SECTORb-
Net foreign debt€
Net other investmentd

Total public sector
PRIVATE SECTOR-

Net foreign debt

Net equity

Net other investment

Total private sector
TOTAL-

Net foreign debt

Net equity

Net other investment
Total public and private sector

37,571
-4,727
32,844

72,341
35,824

4,253
112,418

109,912
35,824

-474
145,262

Source: Foreign Investment Australia, 1988-89, ABS Catalogue No.

5305.0

(a) Net international investment position equals foreign
investment in Australia less Australian investment abroad.

(b) The public sector includes general government (departments
of state and similar entities that are the agents or instruments of
Commonwealth, State, or local government), the Reserve Bank,

and public trading and financial enterprises.

(c) Foreign borrowing by Australian residents less the sum
reserve assets and Australian lending abroad.

(d) Accounts payable/prepayments received (foreign

of

investment in Australia) less accounts receivable/prepayments

made (Australian investment abroad).

Table 4.2
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either event, capital assets must be balanced against liabilities.
One consequence is that GDP is unlikely to be an ideal proxy for
the welfare of original residents when immigration has affected
the relative price of capital and labour, since it incorporates the
income accruing to foreign residents. For this reason GNP is a

preferable proxy.

A second adjustment which should be made is to account for
public sector debt. Just as immigrants may cause a loss to original
residents by acquiring a share of publicly owned capital, they may
confer a benefit by assuming responsibility for a share of the
taxes required to service public sector debt.24 The acquisition of a
share of public property by immigrants may therefore be
mitigated by the existence of public sector debt. The extent to
which this happens depends on the level of public debt relative to
public capital. Table 4.3 shows the level of public sector debt at
30 June 1988 as $108 billion, which is a significant fraction of the

public sector capital stock.

The impact of public sector debt on the incomes of domestic, as
opposed to foreign, residents is determined by the relative
proportions of domestic and foreign public sector debt, which is
shown in Table 4.4. The public sector debt held by the domestic
private sector on 30 June 1988 amounted to $64 billion. Using the
estimated level of public sector debt for 1989 shown in Table 4.3,

and assuming that the domestic proportion remains constant, the

24 M.R. McCarthy and T.G. McCarthy (1989), 'Irish Migration: The Search
for the Efficiency and Equity Basis of a FEuropean Regional Policy’,
Economic and Social Review 21(1), 71-84.
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COMPOSITION OF PUBLIC SECTOR DEBT?2
At 30 June 1988 ($A million)

DOMESTIC-
General government 20,668
Public trading enterprises 43,171
Total 63,841
FOREIGN-
General government 32,152
Public trading enterprises 12,340
Total 44,492
TOTAL-
General government 52,820
Public trading enterprises 55,511
Total 108,333

Source: Public Sector Debt, Australia, 30 June 1988, 1989 and
1990, ABS Catalogue No. 5513.0

(a) Public financial enterprises are excluded from the public

sector debt statistics compiled by the ABS; this includes the
Reserve Bank.

Table 4.3

LEVEL OF PUBLIC SECTOR DEBT: 1987-1990
At current prices ($A million)

Net debt Estimated net debt
1987 1988 1989 1990
107,542 108,333 102,482 99,906

Source: Public Sector Debt, Australia, 30 June 1988, 1989 and 1990,
ABS Catalogue No. 5513.0

Table 4.4
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level of domestic public sector debt on 30 June 1989 may be
estimated as $60 billion. Interest payments by the public sector
on this sum comprise part of the private income of the original
residents prior to immigration; as a result, no part of this income

is appropriated by the immigrants.25

The public sector debt held by foreign residents in Table 4.3 is
$44 billion. Following the same approach as for domestic public
sector debt, the corresponding figure for 1989 is $42 billion. The
discrepancy between this figure and the net foreign debt figure
for the public sector quoted in Table 4.2 is the product of several
factors.  First, the assumption that the relative proportion of
domestic to foreign public sector debt remains constant may be
incorrect. Secondly, the public sector debt statistics compiled by
the Australian Bureau of Statistics do not include public sector
financial enterprises.26 As a result, the two sets of statistics
relating to the public sector are not strictly comparable. For the
present purposes, the difference in the public sector net foreign
debt is not crucial; the figure from the net international
investment series is preferable because it does not rely on an
arbitrary assumption to update the data and also it includes

public financial enterprises.

25 The underlying assumption here is that the rate of interest is equal to
the after-tax rate of return on capital, which should prevail in the absence
of risk. It is further assumed that the income from interest is tax-free,
while the income from capital is taxed.

26 11 is probable, however, that the liabilities of public financial
enterprises would be comparable to the assets held by the Reserve Bank.
There are additional technical reasons why the two sets of statistics are not
strictly comparable. Long term trade credit is included in the public sector
debt figures, but not in the net international investment figures.  Also,
public sector debt figures are based on face values for liabilities and assets,
whereas foreign investment statistics are based on market valuations.
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44.2 Results

The effect of an immigration programme comprising 200,000
persons on the distribution of income 1is investigated. @ The
participation rate of immigrants in the labour force is assumed to
be 50 per cent, so that the labour force is expanded by 100,000
persons. Of paramount importance, for the reasons outlined
earlier, is the change in the economic welfare of the original
residents as a result of the immigration, although the investigation

is extended to consider the impact on foreign residents.

Two sets of results are presented. The first set of results is based
on the assumption that the economy is closed to international
capital flows, except for the funds which accompany immigrants.
The second set is based on the assumption that the economy is
open to the inflow of foreign capital, and that this is sufficient to

maintain the capital intensity in the economy.

(a) Closed economy

In the first instance, it is assumed that the immigrants do not
transfer and invest funds. The results are summarised in Table
4.5. The overall effect of the immigration is to reduce the income
of the original residents by $886 million. The major source of loss
is the lower wage rate which results from capital dilution, which
reduces the amount of wages received by the original residents by
$822 million. This is partly offset by an increase of $212 million

in the returns to private capital owned by the original residents
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IMPACT OF UNFINANCIAL IMMIGRATION ON THE
DISTRIBUTION OF INCOME IN A CLOSED ECONOMY?2

WAGES-

Before immigration
After immigration
Change due to
immigration
Present value
of change

RETURNS TO CAPITAL-
Private capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

Public capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

INCOME-

Before immigration
After immigration
Change due to
immigration
Present value
of change

Original
residents

195,594
194,772
-822

-7,378

28,194
28,406
212

1,902

65,685
65,409
-276

-2,478

289,473
288,587
-886

-7,953

Immigrants

2,291

Foreign
residents

16,143
16,264
121

1,089

16,143
16,264
121

1,089

(@) $A million in 1988-89 prices

Table 4.5
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that is generated by a higher rental rate. The gains made by the
original residents as private capital owners are outweighed,
however, by their losses as public capital owners. Their reduced

share of the public capital stock causes a loss of $276 million.

In the simplest case considered above, where all capital was
assumed to be privately owned and debt and equity held by
foreign residents was ignored, a benefit to the original residents
was predicted on the basis that they gained more as owners of
capital than they lost as wage earners. The size of this putative
benefit can be extracted from Table 4.5 by abandoning the
distinction between private and public capital and by allocating
returns to foreign residents to original residents. It turns out to
be $5 million, or 30 cents per head, a negligible amount on any

criterion.

The income accruing to foreign residents and the acquisition of a
share of public property by the immigrants convert this miniscule
benefit to a substantial loss. The higher rental rate on capital
causes the income flowing to foreign residents to increase by $121
million. = The acquisition of a share of public property by
immigrants costs the original residents $770 million in forgone
rentals. The principal driving force behind the loss of welfare by
the original residents is therefore the dilution of the stock of
public capital in the economy. The higher rental rate on capital is
not sufficient to compensate the original residents for the share of

public capital forfeited to immigrants.
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The loss of income suffered by the original residents as a result of
immigration is not confined to the year of arrival, but persists
indefinitely into the future.2? This is the rationale for using
present values of the costs and benefits contained in Table 4.5.
The appropriate rate of interest for converting the annual figures
to present values is the after-tax rate of return on capital (11.1
per cent).28 The total cost of immigration to the original residents

is nearly $8 billion.

This figure must be set against the funds transferred to Australia
by immigrants. In 1989-90, the total amount of funds transferred
by approximately 140,000 immigrants was about $4 billion.
Assuming that these funds are invested and increase the capital
stock,29 the recent phenomenon of large transfers could
significantly lessen the impact of immigration on original
residents. Although the capital in which the immigrants invest is
privately owned by them, a portion of the returns are captured by
original residents by virtue of the taxation system. Where the
level of funds transferred and invested by immigrants becomes
substantial, this mechanism for redistributing profits becomes an

important feature of the post-immigration economy.

The implications of this argument were investigated for the case
where immigrants transfer and invest an amount similar to the

amount transferred per immigrant in 1989-90, which was

27" Usher (1977), note 9, at 1016,
28 By definition, this is given by the ratio of gross operating surplus to
value of the capital stock, multiplied by the corporation tax rate.

29 This is a vital assumption in the argument. It is elsewhere defended at
length. See Section 2.3.



173

approximately $30,000. The results are shown in Table 4.6. The
direction of the welfare effect is the same as in the case where no
funds are transferred, but the relative importance of the various
costs and benefits is different. The reduction in wages received
by original residents is $131 million (cf. $822 million), because the
ratio of capital to labour in the economy is partly restored by the
investment of immigrant funds and so the wage rate is nearly
restored to its pre-immigration level. Similarly, the benefits to
original residents in their capacity as owners of private capital is
only $34 million (cf. $212 million), since capital is relatively less
scarce in the economy than it was in the 'no funds' case and the
rate of return is accordingly lower, although still higher than it
was before immigration. The loss due to the acquisition of public
capital by immigrants is actually greater in this case, as the same
reduced share owned by original residents earns a relatively
lower rate of return. The overall effect is to reduce the income of
original residents by $364 million. At the discount rate implicit in

Table 4.6, the present value of this loss is $3.3 billion.

The level of funds transferred and invested by immigrants,
provided that the capital stock is increased, can influence the
effects of immigration on the economic welfare of original
residents. In Figure 4.3, the impact of an immigration programme
of 200,000 persons on the present value of the income of original
residents is illustrated for a range of funds invested per
immigrant.  Returns to capital captured by original residents is
always less than it was before immigration, due to dilution of
their ownership of public capital, and declines as the level of

funds transferred increases, due to a decreasing rental rate as the
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IMPACT OF FINANCIAL IMMIGRATION ON THE
DISTRIBUTION OF INCOME IN A CLOSED ECONOMY?2

WAGES-

Before immigration
After immigration
Change due to
immigration
Present value
of change

RETURNS TO CAPITAL-
Private capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

Public capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

INCOME-

Before immigration
After immigration
Change due to
immigration
Present value

of change

Original

residents

195,594
195,463
-131

'1)183

28,194
28,228
34

303

65,685
65,418
-267

-2,410

289,473
289,109
-364

-3,289

Immigrants

2,300

664

770

3,733

Foreign
residents

16,143
16,162
19

174

16,143
16,162
19

174

(a) $A million in 1988-89 prices

Table 4.6



175

EFFECT OF FINANCIAL IMMIGRATION ON
THE INCOME OF ORIGINAL RESIDENTS IN
A CLOSED ECONOMY

15+

Present values
($ billion) 10

Wages

T
Income

Returns to capital

0 25000 50000 75000 100000

Funds transferred per immigrant ($)

Figure 4.3
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capital-labour ratio in the economy rises. @When no funds are
invested by immigrants, the total wages received by original
residents drop as a result of immigration, as explained above. As
the level of immigrant investment increases, the concomitant rise
in the wage rate causes the total return to their labour to rise
more rapidly than the return to their capital declines. The income
of original residents is thus an increasing function of the funds
invested by immigrants. Figure 4.3 shows that the break-even

point is about $50,000 per immigrant.

(b) Open economy

In Chapter 2, it was suggested on the basis of historical evidence
that immigration induces sufficient investment to maintain the
ratio of capital to labour in the economy. In addition, it was
argued that immigrant fund transfers may represent an addition
to domestic capital formation over and above the investment
induced by immigration. The results presented here are based on

this habitat view of the effect of immigration on capital formation.

Table 4.7 shows the impact of immigration on the distribution of
income where the amount transferred per immigrant is $30,000.
The first point to note is the much higher return to capital
accruing to foreign residents ($685 million), which reflects the
large capital inflow necessary to preserve the capital intensity in
the economy. For original residents, the impacts on returns to
labour and private capital are reversed. The higher capital-labour
ratio leads to a higher wage rate, so the total wages to original

residents increase by $686 million. Returns to private capital fall
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IMPACT OF FINANCIAL IMMIGRATION ON THE
DISTRIBUTION OF INCOME IN AN OPEN ECONOMY?2

WAGES-

Before immigration
After immigration
Change due to
immigration
Present value
of change

RETURNS TO CAPITAL-
Private capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

Public capital

Before immigration
After immigration
Change due to
immigration
Present value
of change

INCOME-

Before immigration
After immigration
Change due to
immigration
Present value
of change

Original
residents

195,594
196,280
686

6,241

28,194
28,019
-175

-1,592

65,685
65,431
-254

-2,312

289,473
289,730
257

2,338

Immigrants

2,309

664

770

3,733

Foreign
residents

16,143
16,827
685

6,230

16,143
16,827
6835

6,230

() $A million in 1988-89 prices

Table 4.7
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by $175 million due to a lower rental rate. Even when the
dilution of public capital by immigrants is taken into account (a
loss of $254 million), the total income of original residents
increases by $257 million. The present values of these gains and

losses are shown in Table 4.7.

The effect of different levels of immigrant fund transfers on the
income of original residents is shown in Figure 4.4. Where no
funds are transferred and invested by immigrants, the effect on
the income of original residents is negative. While the wage and
rental rates remain constant due to the inflow of foreign capital
which is assumed to maintain capital intensity, the dilution of
public capital reduces the total income of the original residents.
As with the closed economy case, the returns to capital accruing to
original residents decline as the level of immigrant fund transfers
rises. Because the returns to labour increase more rapidly then
the returns to capital fall, the net effect on the income of original
residents is positive. Fund transfers of less than $20,000 per

immigrant are required for original residents to break even.

44.3 Guest worker policies

The analysis has proceeded on the basis that immigrants acquire
the same rights to public property as original residents.
Consequently, they become entitled to social security and the
public provision of health, education and other essential services.
It is clear that the reduced share of public property is the

dominant cost borne by original residents as a result of

immigration.
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EFFECT OF FINANCIAL IMMIGRATION ON
THE INCOME OF ORIGINAL RESIDENTS IN

AN OPEN ECONOMY
30T
Present values
($ billion)
20+ Wages
Income
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o
Returns to capital
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Funds transferred per immigrant ($)

Figure 4.4
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Minimising this cost is one of the rationales behind guest worker
policies which have been integral to the immigration programmes
of a number of European countries. While immigrants of necessity
have equal rights to certain benefits such as access to basic
infrastructure (for example, roads and public transport) and
subsidised services from nationalised industries, their access to
public property which is most susceptible to congestion -
demographic capital - is strictly limited. With the cost associated
with public capital dilution reduced, the benefit to original
residents by virtue of the higher rental rate on capital may
dominate the welfare equation.30 This is reinforced by the taxes
paid by guest workers which transfer income to original residents.
Moreover, the depressing impact of an increase in the labour force
on the real wage rate may be felt primarily by the guest workers
themselves, as they tend to occupy the least skilled and lowest
paid jobs in the receiving country, so that the cost to most original

residents as wage earners is avoided.3!

Despite the superficial attractiveness of guest worker policies in
offsetting the major costs to original residents, while preserving

the benefits, they have never featured prominently in the

30 The net international investment position will again play a part in the
welfare equation. The terms of trade benefit to original residents as a
result of the change in the ratio of capital to labour in the economy may be
undermined or reversed if foreign residents capture a significant portion
of the returns to capital.

31 This is a version of the argument that the labour supplied by guest
workers is complementary to domestic labour, which will be raised later.
There is also a distributional issue here; although the depressing effect of
immigration on wages will be felt disproportionately by the guest workers
themselves, inevitably it will be felt also by original residents in low
socioeconomic groups who compete with the guest workers for
employment. A guest worker policy is thus likely to exacerbate the income
di.SParities in the receiving country. This point will be taken up shortly
with respect to immigration generally.
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Australian immigration programme. One drawback of guest
worker schemes is that often the guest workers will overstay
their contractual period and settle permanently in the receiving
country, which is the reason for the large Turkish community in
Germany. It is possible that this problem could be alleviated by
financial incentives for guest worker to return after the entry
permit expires, such as social security payments remitted to the

country of origin.32

A guest worker policy also seems inappropriate where the
immigrants bring to the receiving country substantial skills or
financial assets. More fundamentally, it runs contrary to the ethos
which permeates Australian immigration policy that a person who
is admitted should aspire to citizenship. This is based on a view
that the key quality is a commitment to Australia, and that such a
commitment is much more likely to be forthcoming where there is
a willingness to reciprocate.33 It is an intrinsically long run view

of the potential for immigrants to contribute to the national good.
4.4.4 Immigration taxes
One proposal which has attracted some academic attention is the

idea of an auction of the right to immigrate, essentially a tax on

immigration.34 There are already schemes operating along these

32 Simon (1989), note 12, at 311.

This theme runs through the report of the Committee to Advise on
Australia's Immigration Policies (1988), Immigration: A Commitment to
Australia (2 vols), Australian Government Publishing Service, Canberra
(the Fitzgerald Report).

34 See, for example, Simon (1989), note 12, at 329-335.
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lines in certain countries, such as Belize35 and Tonga,36 although in
these cases it is seems to be a passport of convenience rather than
a right of residence which is sold. The auction proposal in its most
basic form is a blunt policy instrument. It is a classic case of a
simple market solution being advocated for a problem which
requires the delicate balance of a number of economic and non-
economic considerations. It is also highly unlikely in its most

explicit version to be politically feasible.

Nevertheless, it is arguable that the inclusion of capital
requirements in immigration selection criteria represents an
implicit auction. The Business Migration Programme is the prime
example.37 Indeed, eligibility for any of the economic categories
in the immigration programme hinges on the education, skills and
financial assets of the applicant. Such an approach is inevitably
discriminatory. The essence of immigration policy, at least in
economic terms, 1is discrimination which benefits original
residents.38  That part of the auction proposal which appears
unattractive - discrimination on the basis of wealth - occurs in
any event. Ultimately, the question is whether an auction would

be superior to the current points system by which selection is

35 In 1986, the government of Belize announced a plan to offer citizenship
in return for the purchase of a US$25,000 bond purchase, half of it non-
refundable: New York Times, 25 March 1986, at 2.

36  The King of Tonga recently announced a revised scheme for the sale of
passports: Independent, 9 March 1990.

37 The resemblance between the BMP and an auction plan is brought home
by proposals which would require business migrants to lock their funds
into government-approved interest bearing trusts for five years. This
practice has gained some currency in Western Australia, but has been
rejected by the federal government on the grounds that it constitutes
'passive’ investment. See Chapter 7.

38‘ It is outside the domain of the present argument to reconcile this
rationale with any international obligations that may exist.
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made. One weakness of a simple auction is that by restricting the
relevant considerations to wealth alone, it excludes those with as
yet unrealised potential. It is a moot point, however, whether the
points system generally applied to economic immigration

performs much better in this respect.39

If, as has been proposed, the auction plan allowed persons without
liquid assets to repay their admission fee out of future income,40
it is difficult to see how this would involve any greater
discrimination than already exists. Incidentally, it is also difficult
to envisage how the basis on which admission is made would then
differ from the current system. The decision about who was most
likely to be in a position in the future to repay the admission fee
would involve the same considerations. The central issue is
therefore whether the imposition of an admission fee is an

appropriate policy.

Once the role of discrimination in the selection of immigrants is
properly understood, there is no obvious objection to the
imposition of an admission fee. Immigrants receive a benefit (a
windfall share of public property in the receiving country) for
which they are subject to a levy. This may take the form of a
lump sum or an annual tax. The amount of the charge necessary
to restore the income of original residents to its pre-immigration

level depends on the movement of relative factor prices as a

39. Applicants for the Business Migration Programme are not required to
satisfy the points test; the most important criterion is a successful business
record, in practice demonstrated by the possession of substantial capital.

40 See Simon (1989), note 12, at 333.
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result of immigration, which in turn depends on additions to the

stock of private capital by immigrants.

The simplest case, where immigrants do not own any private
capital in the post-immigration economy, is illustrated in Figure
4,5 for a variety of admission fees.#! A closed economy is
assumed; to the extent that the economy is open, an inflow of
foreign capital mitigates the depressing effect of capital dilution
on the wage rate. A fee of about $25,000 per immigrant would
leave the income of original residents unchanged.  This is
equivalent to an annual tax of about $3,000. If in addition
immigrants invest their own funds and thereby increase the level
of private capital in the economy, the fee or tax required to
maintain the economic welfare of original residents would be

reduced.

445 Distributional issues

One of the principal criticisms of immigration is that it
redistributes income from labour to capital. The beneficiaries of
immigration are the owners of private capital, although the size of
the benefit to original residents is reduced by high levels of
foreign debt and investment. Original residents who derive their
income primarily from wages bear the cost of immigration. To
date, the total income of original residents has been calculated as
though each received a uniform wage and possessed an equal

fraction of the capital stock. Although equal returns are

41 The admission fees are assumed to add to the stock of public capital.
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EFFECT OF ADMISSION FEES ON THE
INCOME OF ORIGINAL RESIDENTS IN A
CLOSED ECONOMY

12+

Present value
($ billion)

0 10000 20000 30000 40000 50000

Admission fee per immigrant ($)

Figure 4.5



186

approximately true with respect to public capital, it is obvious
that there is a wide distribution of both wage-earning capacity
and private capital ownership throughout society. In these
circumstances, the costs and benefits associated with immigration

may be distributed unequally.

This point is made trenchantly by Stilwell:

Employer groups have made no secret of their preference
for an increased immigration inflow: they implicitly
understand the role of the reserve army of labour in a
capitalist economy. In circumstances where the principal
economic benefits of immigration are privatised but the
costs largely socialised, the interests of business are far from
synonymous with the national interest.42

This is a variation of the more general argument that population

growth is favourable to capital.43

Business representative groups in Australia have consistently
expressed support for a large-scale immigration programme.44 No
doubt this support has been predicated to some extent on the
enhanced profitability resulting from lower wage costs. If this
were their exclusive motivation, however, it would be difficult to
explain the support which business has also demonstrated for the
Business Migration Programme. Business migrants compete with

local entrepreneurs in much the same way as immigrant workers

42 F. Stilwell (1987), 'Immigration policy: sound economic foundations?’,
Journal of Australian Political Economy 21, 49-65, at 59.

43 See, for example, P.A. Baran (1957), The Political Economy of Growth,
reprinted by Pelican (1973), Harmondsworth, England, at 178-191,

44 'The Australian Immigration Program - A Business View', Business
Council Bulletin 40, February 1988, 15-19.
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compete with local labour. Profitability is reduced by competition
as above-average rates of return prevailing in oligopolies are
reduced and as the average rate of return on capital is itself

lowered by increasing capital intensity in the economy.

It is therefore necessary to modify the standard conclusions about
the distributional impact of immigration on the welfare of original
residents by taking into account the additional capital in the
economy. For the closed economy case, although it remains true
that the economic benefits are privatised and the costs socialised
for the current level of funds transferred and invested per
immigrant, the extent to which this occurs is significantly reduced.
For the open economy case, the distributional impact of financial
immigration benefits wage earners for all levels of funds

transferred.45

4.5 Limitations of the model

The simple model employed in this chapter assumes that all
workers receive the same wage. Immigrants might, however,
compensate original residents via the payment of higher than
average taxes. This will occur where the average wages ecarned
by immigrants are higher than those earned by original residents.
Also, the proportion of immigrants in the labour force may be
higher than for original residents. @~ While the share of public
services to which each person is entitled is the same, the relative

contribution by immigrants to the tax system which finances the

45 Recall Figure 4.5.
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services is greater. As far as the possibility of higher wages is
concerned, the benefit to original residents would be further
accentuated by a progressive tax system which applies a higher
tax rate to higher wage earners.46 Of course, this argument can be
reversed if immigrants earn less than the average wage. A key
factor also is the relative level of reliance on social security, as it
may be that the share of benefits appropriated by immigrants is
on average greater or less than that appropriated by original

residents.

It is likely also that the model considerably overestimates the cost
of immigration borne by original residents. The broad sources of
the overestimate are twofold. First, dwellings are excluded from
the capital stock used to derive the production function. This
reduces the value of the private capital stock to $332 billion,
while only reducing the public capital stock by $19 billion, so
enhancing the fraction of the total capital stock which is publicly
owned. Balanced against that, it is likely that a considerable
fraction of the funds transferred by immigrants would be used
towards the purchase of housing. Secondly, it is assumed that the
entire public capital stock is subject to dilution. In reality, a
significant part of the public capital stock consists of public goods,
and indeed in the provision of infrastructure scale economies may
exist. The dilution of public property may therefore not be as
great as the simple proportion of the number of immigrants to the

entire population.

46 Usher (1977), note 9, at 1008.
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One final possibility which is not recognised within the simple
framework of the model is that the labour supplied by immigrants
may be complementary to local labour, and thus not exert a
downward pressure on the wage rate. Immigration may act to
reduce a labour shortage; this is the explicit rationale for the
Skilled Labour (Occupational Shares Scheme) and the Employer
Nominated Scheme. Another way in which it has been suggested
that immigrant labour may be complementary to local labour is a
willingness to perform the most menial tasks in society.47 This
implies, however, the creation of a permanent underclass,
apparently so far avoided in Australia.48 [t is also an
inappropriate argument as the skills, education and financial
assets of immigrants are comparable to those of original

residents.49

Immigrants may introduce certain abilities which are peculiar to
them and complementary to those possessed by original residents.
The range of restaurants in the major Australian cities is striking
evidence of this phenomenon. Recently, the advent of financial
immigration has opened up new possibilities relating to the
provision by immigrants of unique combinations of factors of

production. Elsewhere, this has been termed the 'entrepreneurial

47 As noted before, the labour supplied by immigrants is unlikely to be
totally complementary, since some fraction of original residents are still
likely to perform these tasks. This group stands to suffer most from the

depressing effect on wages caused by competition with immigrants for
employment.

48  G. Withers (1987), 'Immigration and Australian Economic Growth', in L.
Baker and P. Miller (eds), The Economics of Immigration, proceedings of a

conf;repcc at the Australian National University, Australian Government
Publishing Service, 29-55.

49 'Furthcrmore, as the procedures by which these skills are recognised
are liberalised, the argument will carry even less weight.
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bundle'.50 Whether it is based on proprietary technology, specific
skills or entrepreneurial attributes, or a combination of these
factors, the capacity to finance a part or all of the project increases
the likelihood that immigrants will make the necessary

investment.

The essential part of the argument is that the set of investment
opportunities available in the economy is expanded by the
entrepreneurial bundle, because of the unique combinations of
skill and capital which are formed. As a result, the rate of return
on capital will not be lowered by the increased size of the total
capital stock. More investment occurs, but this is not because
certain projects are undertaken which offer a return below the
going rate, but because there are now more profitable projects
from which to choose. In this way, the influx of unique
combinations of capital and labour which characterises financial
immigration is complementary to the existing combinations of

original residents, and therefore does not depress the wage rate.

4.6 Conclusion

When immigration occurs on a large scale, it changes the relative
prices of capital and labour in the economy of the receiving
country. Typically, where immigration reduces the ratio of capital
to labour, the wage rate will be lower relative to the rental rate on
capital, causing a redistribution of income from labour to capital.

In a fashion analogous to gains from trade, original residents

50  See Section 2.3.2.



191

benefit from this movement in relative factor prices provided that
they are the sole owners of capital in the economy. It turns out,

however, that the size of the benefit is fairly negligible.

Moreover, it is readily reversed. One of the hallmarks of a
modern economy is that a substantial portion of the capital stock
is publicly owned. Where immigrants acquire a share of public
property, the cost of the lost share incurred by original residents,
together with the reduction in wages, far outweighs their gains
from the higher rental rate on capital. In addition, the cost to
original residents is compounded by foreign investment and debt,
as a proportion of the increased returns to capital accrue to

foreign residents.5!

Implicit in this argument is the assumption that the stock of
capital available is fixed. There are, however, a variety of ways in
which investment may be induced as a result of immigration.
These include the stimulus to investment arising from the specific
capital requirements of immigrants, the more favourable
investment climate created as a result of an expanding population,
which heightens expectations and reduces risk, and the higher
rental rate on capital.5>2 The evidence suggest that unfinancial
immigration boosts investment per capita, so that the ratio of
capital to labour in the economy is not greatly affected. Including
the direct contribution by immigrants in the form of fund

transfers, the overall expansion of the capital stock may be

31 The cost to original residents may be alleviated by the existence of
public sector debit.

52 See Section 2.2.1.
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sufficient to compensate original residents for their lost share of

public property, and perhaps increase their income.

The crucial assumption on which this argument rests is that the
funds invested by immigrants result in a net increase in the
capital stock. The two supporting pillars for this assumption are
that an increase in domestic saving is likely to be reflected in an
increase in domestic investment and that, in any event, the
opportunities for domestic investment are increased by both the
entrepreneurial attributes of the immigrants and an expanding
population.53 The impact of immigration on the economic welfare
of original residents depends on the validity of this assumption.
If it is not valid, and the funds transferred by immigrants simply
reduce the level of foreign debt, then the cost to original residents
associated with the acquisition of a share of public property by
immigrants is not offset at all by an increase in the level of funds

transferred.

The effect of immigration on capital ownership and the economic
welfare of original residents thus depends on the relationship
between immigration and capital formation. In addition, the
outcome is influenced by the existence of public property and the
levels of foreign and public sector debt. The contribution of this
chapter is the integration of these various factors into a coherent

whole.

33 These are arguments are developed more fully in Section 2.3.
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Chapter 5

A general equilibrium analysis of immigration

The economic impact of immigration involves a
complex set of interactions which are usefully
analysed within a general equilibrium framework.
The recent development of computable general
equilibrium (CGE) models has greatly expanded the
application of this branch of economic theory to policy
analysis. In this chapter, a multisectoral CGE model of
the Australian economy is described, and then used to
investigate the macroeconomic and Sstructural
consequences of immigration. The detailed insight into
the problem which the model affords is considered to
justify the present extended excursion into some fairly
esoteric territory.
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5.1 Policy analysis using general equilibrium modelling

The hallmark of general equilibrium theory is a focus on the
allocation of resources throughout an economy, an issue which lies
at the heart of most policy analysis. @ With the advent of
computable general equilibrium (CGE) models, the scope for a
general equilibrium approach to policy analysis has dramatically
expanded. The purpose of this section is to outline the principal
characteristics of CGE models and to demonstrate their usefulness

and limitations in policy analysis.

Although there is no exact definition of a CGE model, a number of
distinctive features may be identified.! The first is that quantities
and relative prices throughout the economy are determined
simultaneously by CGE models. Interactions between different
sectors of the economy are captured. This may be contrasted with
partial equilibrium analysis which is confined to price and
quantity changes in a single market, thereby ignoring linkages

with other markets and the possibility of feedback effects.

A second characteristic of CGE models is that a market clearing
condition can be applied to each of the commodity and factor
markets to yield unique prices. Certain behavioural assumptions
underpin the attainment of general equilibrium. In their demand
for inputs and supply of outputs, producers are assumed to

minimise costs and maximise profits subject to a technology

L Bergman (1990), 'The Development of Computable General Equilibrium
Modelling', in L. Bergman, D. Jorgenson and E. Zalai (eds), General
Equilibrium Modelling and Economic Policy Analysis, Basil Blackwell,
Oxford, 3-30.
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constraint. ~ Similarly, households are assumed to maximise utility
subject to a budget constraint. Pure general equilibrium theory
rests on these assumptions, although the requirement of market-
clearing in all commodity and factor markets is often relaxed in
CGE models.2 For this reason, it has been suggested that one
criterion by which CGE models can be distinguished from each
other is the extent to which they are consistent with general
equilibrium  theory.3 It should be added that different

applications of the same CGE model may also vary in this respect.4

A third feature of CGE models is that they are usually concerned
with the real side of the economy, so that financial variables are
excluded from consideration. Generally, the models determine

relative rather than absolute price levels.

A fourth feature is that CGE models abstract from fluctuations
associated with the business cycle and focus instead on the
allocation of resources in the economy. Most CGE models are
designed for comparative statics analysis rather than forecasting.s
The essence of comparative statics analysis is illustrated in Figure
5.1. The vertical axis measures some endogeneous variable, for

example GDP. The point I indicates the initial (equilibrium) level

2 In this respect, there is a distinction between models in the Johansen
tradition which tend to incorporate rigidities that reflect real economies
and those in the Harberger-Scarf-Shoven-Whalley tradition which
emphasise consistency with general equilibrium theory. The different
types of CGE models are briefly reviewed in the next section.

Bergman (1990), note 1, at 8.

For example, a common treatment of the labour market in short run
applications is to assume real wage rigidity.

A forecasting version of ORANI exists, although the dynamics it
incorporates are quite primitive. For this reason, it is not thought to offer
any advantage in the current work.
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of GDP. Suppose that as a result of evolving economic conditions
the level of GDP after a period of T years would be given by Z,;
this is the control solution and also represents an equilibrium
point. Suppose further that some permanent shock is applied to

one or more of the exogeneous variables in the base year and that

the level of GDP in the solution year would be given by Z,.

The purpose of comparative statics is to determine the difference
between the two values of Z at time T. It is ideally suited to
answer questions of the following sort: how would a shock to the
exogeneous variables (for example, due to a policy change) affect
the level of GDP in the solution year, ceteris paribus? It is critical
to appreciate the effect of the ceteris paribus assumption. No
information is provided about the position of Z, with respect to I
A related point is that no information is provided about the time
path connecting the initial and solution year values. This
information is the domain of forecasting.b In contrast,
comparative static analyses project the future levels of

endogeneous variables above or below what they would otherwise

be.

CGE models are limited by the correctness of the behavioural
assumptions upon which they are based. Optimising behaviour is
assumed for all economic agents. In this connection, it is

important to distinguish between prescriptive and descriptive

6  Some CGE models have been designed to incorporate a time dimension.
For example, a model of the Korean economy constructed by Adelman and
Robinson links a static within-period model with a dynamic intertemporal
model; see I. Adelman and S. Robinson (1978), Income Distribution Policy in
Developing Countries, Oxford University Press, Oxford.



198

optimality.” Essentially, the results obtained from CGE models
apply to a hypothetical set of economic agents who act rationally
and with peculiarly complete information. To apply these results
to the real world requires a demonstration that the optimising
behaviour attributed to economic agents is in fact a fair

approximation to reality.

CGE models also lack the capacity to trace paths of dynamic
adjustment.  Nevertheless, they represent a powerful technique
for investigating the economy-wide ramifications of a policy
change. Their strength is that they take account of constraints in
the economy, such as the availability of factors of production and
macroeconomic policy targets. Within these constraints, relative
price changes induce adjustments in the pattern of production and
consumption in the economy, and hence the allocation of

resources.

The obvious relevance of resource allocation to economy-wide
planning, combined with computational advances, has led to the
rapid growth of CGE modelling. The approach has proved
particularly popular in development economics.® As tools for
policy analysis, CGE models fill a vacuum between
macroeconometric models relied on by finance ministries for

short-term analysis of macroeconomic policy and the partial

7 W.D. Macmillan (1991), 'Computable Equilibrium and the Analysis of
Spatial Economies', paper presented to the Annual Meeting of the
Association of American Geographers, Miami, April.

8 For references to about 200 applications of CGE models to developing
countries, see S. Devargan, J.D. Lewis and S. Robinson (1986), 'A
Bibliography of Computable General Equilibrium (CGE) Models Applied to
Developing Countries’, Division of Agriculture and Natural Resources,
University of California, Berkeley, Discussion Paper No. 400.
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equilibrium approaches used by sectoral ministries for longer

term analysis.?

CGE models are thus well suited to an analysis of the effect of a
policy such as immigration, which impacts in a complex way on
the economy of the receiving country.l0 In this chapter, the effect
of immigration on the Australian economy is investigated using a
CGE model (ORANI). This has been undertaken in the past, but it
will be argued that these studies were deficient in several

respects.

5.2 ORANI: a multisectoral model of the Australian

economy

It is useful first to trace the heritage of ORANI within the
evolution of CGE models. In a recent survey of the development
of CGE modelling, Bergman identified four categories of models:!!
input-output, welfare economic, econometric and activity
analytic.12 The input-output approach originates from Johansen's
multisectoral growth (MSG) model, which was the first CGE
model.13  Designed to analyse sectoral features of economic
growth in Norway, and how different policies could influence
growth, the MSG model has become widely used in Norwegian

economic planning. Johansen clearly constructed the MSG model

9 K. Dervis, J. de Melo and S. Robinson (1982), General Equilibrium Models
for Development Policy, Cambridge University Press, Cambridge.

10 See Chapter 1.
11 Bergman (1990), note 1.
12 The terminology is drawn from Macmillan (1991), note 7.

13 L. Johansen (1960), A Multi-sectoral Study of Economic Growth, North-
Holland, Amsterdam.
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with its usefulness as a tool of policy analysis in mind.14 For this
reason the model departs in some respects from the strictures of
general equilibrium theory, most notably in its treatment of the
remuneration of labour and capital. Although containing only one
type of labour, wage rates differ across sectors according to some
exogeneously imposed wage structure. Similarly, although
aggregate capital is assumed to be homogeneous and perfectly
mobile, rates of return on capital are not equalised across sectors.

According to Bergman:

The underlying assumption behind this formulation
was that the observed intersectoral wage and profit
differentials reflected persistent phenomena such as
intersectoral differences with respect to composition of
the labour force, working conditions, uncertainty of
future prospects and degree of monopolisation, i.e.

factors that would not be easily incorporated into the
MSG model.15

Models belonging to the input-output school generally have one
household. In contrast, welfare economic models have a number
of households and are designed to address questions of income
distribution and efficiency. Within this second school, however,
there is a sharp divergence between models with respect to their
adherence to general equilibrium theory. Models based on the

approach developed by Harberger,16 Scarf,!7 and Shoven and

14 Johansen (1960), note 13, at 1.

15 Bergman (1990), note 1, at 8.

16 Ac. Harberger (1962), ' The Incidence of the Corporate Income Tax',
Journal of Political Economy 70(3), 215-240.

17" HE. Scarf (1967), 'On the Computation of Equilibrium Prices', in W.J.

Fe'liner (ed.), Ten Economic Studies in the Tradition of Irving Fischer,
Wiley, New York.
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Whalley!8 tend to be numerical extensions of theoretical general
equilibrium analysis. In contrast, the development planning
models referred to in the previous section, although similarly
concerned with income distribution, incorporate ad hoc constraints

to reflect aspects of the real world.

The implementation of both input-output and welfare economic
models is based on a single observation of a general equilibrium
(a 'reference equilibrium') and a set of elasticities estimated
outside the model. This method suffers from the drawback that
the functional forms chosen to represent preferences and
technology (for which the parameters are estimated) may be too
restrictive.  The econometric school has improved upon this
limitation by using stochastic specification models and estimating
the parameters of these models by econometric means. Since this
technique would allow less restrictive parameterisations of
production and utility functions, and also incorporate estimates of
the accuracy of model predictions, it is clearly a fruitful avenue to
pursue in terms of policy analysis. Econometrically estimated
production and consumption models have been constructed. To
date, however, they have not been integrated into a complete

general equilibrium framework.

The final school, activity analysis general equilibrium (AGE)

models,19 was developed in response to the deficiencies of

18 JB. Shoven and . Whalley (1973), 'General Equilibrium with Taxes: A
Computation Procedure and an Existence Proof, Review of Economics
Studies 60, 475-490.

19 As Bergman notes, the classification of AGE models within the broad
ambit of CGE models is a matter of interpretation, at 23.
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mathematical programming models. These deficiencies stemmed
from a confusion between the two distinct purposes of
mathematical programming: descriptive and computational.20
Because of the computational advantages associated with
mathematical programming, theoretical formulations of a model
had to conform to particular specifications, thereby restricting its
descriptive power. Arbitrarily imposed restrictions often
militated against a sensible interpretation of model results. The
contribution of AGE modelling was to ground the necessary

restrictions in economic theory.

This gives some impression of the range of CGE models which have
been developed. ORANI belongs to the input-output school of CGE
models. As with the MSG model, its creators stress the policy

relevance of the model as the principal design objective:

It will be clear that we, and the Impact Project, came into
CGE analysis from the "muddy boots" arena, not the cloisters
of Arrow-Debreu theory. Data and policy relevance have
always been the imperative driving the work...2!

The 'Impact Project' referred to is located at the University of
Melbourne.22 It was established by the federal government in
1975 to provide information about the economy-wide implications

of economic, demographic and technological change. It has closely

20" Macmillan (1991), note 7.

21 A.A. Powell and T. Lawson (1990), 'A Decade of Applied General
Equilibrium Modelling for Policy Work', in Bergman et al (eds), note 1, 241-
290, at 261.

22 The principal focus for continued development of ORANI is the Institute
of Applied Economic and Social Research (IAESR), also at the University of
Melbourne.
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collaborated with a number of government agencies, most notably
the Industries Assistance Commission (IAC).23 The historical and
institutional background of the Impact Project, of which ORANI is

the most prominent contribution, is well summarised elsewhere.24

Because of its association with the Industries Assistance
Commission, an independent statutory authority which advises
the federal government on industry assistance matters, many of
the applications of ORANI have dealt with industry policy, in
particular protection. One of its seminal contributions to
Australian public policy debate was to call into question the
orthodoxy that tariffs protected domestic employment.25 Such
conclusions have not always met with a warm reception from the

trade union movement:

One wurgent and essential condition for rejuvenating
Australia’s manufacturing industry is the disbanding of the
IAC, in its present form, and the destruction of the ORANI
model .26

To balance that remark, it should be noted that the limitations of

models in policy formulation are acknowledged:

They are not policy studies; nor can they, without the
intervention of a policy adviser, produce policy
prescriptions.  Essentially, they are nothing more nor less
than analytical tools designed to assist in reaching a better

23 Now called the Industries Commission.
24 Powell and Lawson (1990), note 21.
25 Powell and Lawson (1990), note 21, 259-261.

26 g, Halfpenny (1986), 'Union View', in Bureau of Industry Economics,
Revitalising Australian Industry - the Paths and Prospects for Long Term
Growth, Australian Government Publishing Service, Canberra, 87-99, at 89.
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informed understanding of issues to which judgments must
ultimately be applied.27

This is the spirit in which ORANI is used for the present

investigation.

5.3 Structure of ORANI

5§.3.1 Theoretical structure

The equation system for ORANI is well documented.28 Rather
than setting out the full equation system here, a summary of
ORANI will be presented. This will be sufficient to highlight the

main features of the theoretical structure underpinning the model.

ORANI is a highly disaggregated model which distinguishes 112
producing activities, 114 commodity categories, ten types of
labour occupations and seven types of agricultural land. The
behaviour of economic agents is based on assumptions derived
from standard neoclassical microeconomic theory.  Essentially,

these are that costs are minimised and profits and utility are

27 Industries Assistance Commission (1987), 'A Guide to the IAC's Use of the
ORANI Model', Information Paper, Australian Government Publishing
Service, Canberra.

28 The principal documentation is P.B. Dixon, B.R. Parmenter, J. Sutton and
D.P. Vincent (1982), ORANI: A Multisectoral Model of the Australian
Economy, North-Holland, Amsterdam (hereafter DPSV). Various
modifications and additions to the model are contained in G. Codsi, M.
Horridge and K. Pearson (1988), 'An Implementation of ORANI Using the
GEMPACK Program TABLO', Impact Project, Computing Document No. C8-01.
Further additions have been made to the model in the course of this
research which will be noted subsequently.
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maximised.29 In addition, perfect competition is assumed so that

both producers and consumers are price takers.

The economy is characterised by a series of equations which fall

into one of the following categories:

(a) Industry demands for inputs to current production;
(b) Industry supplies of commodities;

(c) Industry demands for investment;

(d) Household and other final demands for commodities;
(e) Demands for margins;

(f) Pricing;

(g) Market-clearing; and

(h) Miscellaneous.

These will considered in turn.

(a) Industry demands for inputs to current production

Producers are assumed to minimise the costs of generating a given
level of output. They operate, however, under the constraint of an
assumed production technology. This is illustrated in Figure 5.2.
The production technology assumed in ORANI represents an
intermediate position between two extremes. One is fixed
proportions production where producers have no flexibility to
adjust the input mix at any stage in the production process. The

other is complete flexibility which allows producers simply to

29 Underlying the assumption of rational economic behaviour is the
assumption of perfect information.
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PRODUCTION TECHNOLOGY IN ORANI:

CURRENT PRODUCTION

TYPE OF OUTPUT OF INDUSTRY
TECHNOLOGY
Fixed : . :

) Commodity 1 Commodity 2... Primary factors  Other costs
proportions
Flexik)le ' Domestic 1 Domestic 2 Labour  Capital  Agricultural land
combinations| Imported 1 Imported 2
Flexible Occupation 1  Occupation 2...
combinations

(After Industries Assistance Commission (1987), note 28, at 19)

Figure 5.2
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choose the cheapest input to the exclusion of others.  The
production technology assumed in ORANI allows producers a
measure of flexibility in their efforts to minimise costs by
adjusting the input mix to take advantage of relative price
changes. Inputs to production include both commodities
(intermediate inputs) and the primary factors. The flexibility at

various stages of the production process is shown in Figure 5.2.30

At the most basic level, producers are able to substitute different
types of labour to minimise the cost of whatever labour services
may be required. One stage further along the production process,
producers are able to adjust the combination of total labour
services, capital and land (in the case of agricultural industries) to
minimise the costs of the primary factors of production. In
addition, producers may switch between domestic and foreign
sources to minimise the cost of commodities for use as
intermediate inputs. In the final stage of production shown in
Figure 5.2, however, producers may combine commodities, total
primary factors and other cost factors (for example, inventory) in
fixed proportions. No substitution is therefore allowed between
materials and primary factors, nor between different materials.31
The assumed production technology reflects data inadequacies.
Nevertheless, it is thought to capture the important substitution

possibilities in the production process.

30 Constant elasticity of substitution (CES) production functions are used
for the flexible combinations shown in Figure 5.2.

31 On occasion, in particular applications, this production technology can
be modified. For example, the possibility of substitution between different
fuels was considered in T.P. Truong (1986), 'ORANI FUEL: Incorporating
Interfuel Substitution into the Standard ORANI Framework', Impact Project
Preliminary Working Paper No. OP-58.
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The extent of the response by producers to relative price changes
of inputs depends on the relevant elasticities of substitution and
the relative importance of each of the inputs in the industry
concerned.  These are estimated econometrically where data is
available.  For example, the elasticity of substitution between
primary factors is estimated to be 0.5 in the short run and 1.3 in

the long run.

Several additional points should be noted. Technological change
may be imposed exogeneously; it may be neutral, labour-
augmenting or capital-augmenting. Since the treatment of
production in ORANI is predicated on the assumption of constant
returns to scale, the possibility of scale economies in certain
industries may only be simulated as technical change. Finally, full
capacity is implicitly assumed, so that additional output can only
be achieved by employing more labour at increasing unit cost.
This is likely to be a reasonable assumption in long run

applications of ORANI.

(b) Industry supplies of commodities

The ORANI theory recognises the possibility that an industry may
produce more than one type of commodity.32  Accordingly,
producers may choose an output mix to maximise revenue, subject
to technological constraints associated with the production

process. In practice, the use of multiproduct production functions

32 DPSV, at 90-94,
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is confined to the agricultural sector.33 In that sector, the same
commodity is also produced by a number of industries. For all
other industries, the output mix is assumed to be in fixed

proportions.

(c) Industry demands for investment

ORANI investment theory consists of two separate parts. The first
describes the technology for the creation of fixed capital in each
industry.34  This is shown in Figure 5.3. Unlike current
production, capital creation does not require the input of primary
or other cost factors, as these are already reflected in the
commodities which are used to produce capital.35 Producers of
fixed capital may minimise investment cost by substituting
between domestic and foreign sources of each commodity they
require, but the commodities are assumed to combine in fixed
proportions. A separate production function for each industry
recognises that the composition of capital varies among industries.
A given increase of investment will therefore have a different
impact in different industries. For example, an increase in railway
investment will produce a larger increase in demand for

locomotives than investment in other industries.

33 This can be modified to suit particular investigations. ~For example,
different product mixes were modelled for a study of the textile, footwear
and clothing industries: IAC (1986), The Textile, Clothing and Footwear
Industries, vol.3 (Appendices), Report No. 386, Australian Government
Publishing Service, Canberra.

34 DPSV, at 94-96.

35 The term 'commodity’ includes both goods and services. In the present
context, the most important inputs to the production of fixed capital are the
se{vices of the construction industries. These in turn depend on a range of
primary factor and material inputs.
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PRODUCTION TECHNOLOGY IN ORANI:

CAPITAL CREATION
TYPE OF CAPITAL CREATION BY INDUSTRY
TECHNOLOGY
Fixed Commodity 1 Commodity 2...
proportions
Flexible Domestic 1 Domestic 2
combinations Imported 1 Imported 2

Figure 5.3
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The production technology for fixed capital explains the way in
which capital creation influences demand for commodities. It
does not determine the level of investment in each industry. This
is the domain of the second part of the ORANI investment
theory.36  As originally conceived, ORANI made no attempt to
determine aggregate investment. Indeed, the creators of the
model explicitly eschewed the task: 'Our view is that aggregate
investment is best explained in a macroeconomic model which
captures the effects of monetary phenomena and government
macroeconomic policy.’37 The model is therefore agnostic about
the determinants of aggregate investment, and simply explains

the allocation of investment across industries.

The driving force behind the allocation of private sector
investment is the equalisation of expected rates of return.38 In
each industry, the expected rate of return is held to depend on the
current rate of return and the level of investment. An above
average rate of return will attract a relatively greater share of
total investment, but this in turn will reduce the expected rate of
return in that industry. In some industries, such as those
dominated by government and housing, the rate of return
criterion is deemed inappropriate and the level of investment is

usually linked to aggregate private investment.

36 DPSV, ar 118-122.
37 DPSV, at 118.
33 In the implementation of the investment equations, the assumption is

made that investors plan to expand capacity to the point where the
¢xpected, risk-adjusted net rate of return equals the safe bond rate.
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The remarks made in connection with the neoclassical theory of
international capital movements are to some extent applicable to
this theory of domestic capital allocation. Investment is not
always motivated by a simple optimisation of rates of return
which leads ultimately to their equalisation across industries.
Persistent differentials are often observed across and indeed
within industries. One of the principal objectives of businesses is
to erect and maintain strategic barriers which allow them to earn
above average rates of return. Often this will entail investment in
a project which does not itself offer a superior rate of return but
allows a firm to preserve an oligopolistic advantage. Furthermore,
certain industries may offer below average returns but additional

investment is justified by the existence of high exit barriers.

The assumption of a perfectly competitive environment which
underpins the ORANI investment theory is thus deficient in
certain respects. This observation could be generalised to include
other aspects of the ORANI theory which rest upon the
assumption of perfect competition. Nevertheless, expected rate of
return is an important determinant of investment allocation in the

private sector.

(d) Household and other final demands for commodities

Households are assumed to be price takers and to maximise the
utility associated with the consumption of commodities, subject to
a budget constraint (aggregate consumption expenditure).  The
pattern of consumption is determined by how demand for various

commodities responds to changes in both aggregate consumption
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expenditure and the relative prices of commodities. The response
to a change in aggregate consumption is an expenditure elasticity.
One example reflected in the data base is the decreasing
proportion of expenditure allocated to necessities as total
expenditure increases.3® Similarly, the response to a change in
relative prices is a price elasticity. Estimates for these elasticities

are contained in the ORANI data base.

In making their consumption decisions, consumers are assumed to
minimise their expenditure on a particular commodity by
substituting between domestic and foreign sources. Following
Armington, domestically produced and imported commodities are
assumed to be imperfect substitutes. The extent of the response
to relative price changes of domestically produced vis-a-vis
imported commodities depends on the perceived or actual

difference between the products.

Taste changes may be accommodated within ORANI consumption
theory, but must be determined outside the model. This is useful
in the context of demographic change. Although the theory only
embraces one representative consumer, knowledge about
household consumption patterns enables demographic change to
be represented as a change in household consumption

preferences.40

39 As one would expect according to Engel's law.

40 Using Houschold Expenditure Survey information obtained by the
f\ustralian Bureau of Statistics, the impact of different spending patterns of
iImmigrant households on overall consumption patterns can be estimated.
This can then be represented as taste changes.
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One of the behavioural assumptions embodied in ORANI
consumption theory is that preferences for one commodity are not
directly affected by preferences for another commodity.4! In
reality, goods may be specific complements or substitutes. This is
not a major problem, however, since the commodity groups are

fairly broad.42

A second category of final demand is the demand for exports.
This is assumed to respond to changes in prices denominated in
foreign currencies, with the magnitude of the responses given by
export demand elasticities. Where the amount of a commodity
supplied by Australia is a small proportion of the world market,
the price will be unaffected by a change in the volume of its
eXports. Where Australia has a considerable market share,
however, as 1is the case for certain agricultural commodities,
especially wool, the world price will be depressed by an expansion

of export volumes.

A third category of final demand is government demand for goods
and services. In the ORANI framework, the government does not
directly demand primary factors. Rather it purchases from the
defence industry, the public administration industry, the health
industry, and so forth. These industries directly employ primary
factors. There is no formal theory determining government

consumption expenditure, either in aggregate or in terms of

41 Indirectly, they are affected by the existence of a budget constraint.

42 Specific substitution relationships are more important when dealing
with disaggregated commodity groups. For example, in an analysis of the
effect of tax changes on the South Australian wine industry, specific
substitution relationships between wine, beer and spirits were analysed.
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allocation.  There is flexibility to specify any level and pattern

which may be desired.

(e) Demands for margins

The various demands described above create indirect demands for
the services which facilitate transactions between sellers and
purchasers. These include transport, insurance and wholesale and
retail trade. These activities account for approximately 20 per
cent of GDP, so that a detailed treatment of margins is a valuable
exercise.#3  The demands for the services provided by margins
industries are generally assumed to be proportional to the direct

demand for the commodity concerned.

(f) Pricing

ORANI contains several different commodity pricing systems,
relating to the activities of current production, capital creation,
transport, exporting and importing.44 [Each is derived from the
competitive pricing assumption that no pure profits are made.45
This implies that revenue per unit of activity is equal to cost per
unit of activity. A distinction is made between the price paid by
purchasers and the amount received by producers. The difference

between the two prices exactly reflects sales taxes and margins

43 These include simulation of the effects on the margins industries of
Structural change in other sectors of the economy, the variation in
purchasers' prices across different users (for example, prior to and after
transportation) and the effects of technological advances in margins
industries on the rest of the economy: DPSV, at 3.

4 DPSV, at 108-117.
45 That is, profits not accruing to a factor of production.
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costs.  Similarly, the domestic currency prices of exports and
imports differ from the domestic currency values by exactly the

export subsidy or import tariff involved.

(g) Market-clearing

The model gains its general equilibrium character from a series of
equations which ensure that demand equals supply for the
primary factors of production and domestically produced
commodities.  The supply of labour by occupation across all
industries is equal to the demand for it. Thus labour of each type
is assumed to be homogeneous and mobile between industries.
This does not necessarily entail an assumption of full employment.
While this can be imposed exogeneously by setting the supply in
each occupation of labour at full employment levels, it is equally
open to fix some or all of the wage rates and allow the

corresponding employment levels to be generated by the model.

In contrast to labour, capital is assumed to be specific to each
industry.46  This precludes the possibility that capital in one
industry is deployed in another industry. Market clearing sets the
supply of capital in each industry equal to the demand for it. A
similar assumption is made with respect to agricultural land,
although the rationale is entirely different. = Because ORANI
classifies the agricultural industries on a primarily regional basis,

rather than by commodity, this is a natural assumption to make.

46 This assumption has been adopted to some extent to offset the unrealistic
!evels of specialisation often implied by general equilibrium models
including international trade: DPSV, at 118,
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The market clearing requirement on which ORANI is based has
attracted some criticism. It has been argued that prices are in fact
not very sensitive to demand conditions. This is not necessarily
indicative of markets not clearing, but may simply reflect that

supply in the markets concerned is relatively elastic.47

(g) Miscellaneous

In order to facilitate a variety of applications, a number of
additional equations are contained in ORANI.  These include
equations for aggregate exports and imports, the balance of trade,
aggregate capital stock and employment. There are also a number
of useful macroeconomic indices, including consumer and capital-

goods price indices.

This completes the summary of the principal equations
underpinning ORANI.48 They are represented schematically in
Table 5.1. The second key component of ORANI is the data base to

which this theoretical structure is applied.

47 A.R. Pagan and J.H. Shannon (1987), 'How Reliable are ORANI
conclusions?', Economic Record 63, 33-45.

48 The precise functional forms selected to capture the economic linkages
between economic actors are not of particular interest here.
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SCHEMATIC REPRESENTATION OF THE ORANI EQUATION

SYSTEM
Commodity demand equations
Domestic demand for
domestic commodities D =fp(Z, C, Pp, Py, Qp)
Domestic demand for
imported commodities M = fj(Z, C, Pp, Py, QM)
Export demand E = fg(Pg, Qp)
Factor demand equations
Labour L =1fi(Z, P, Px, PN, QL)
Capital K = fk(Z, P, Pk, PN, Qr)
Land N =IN(Z, P, Pk, PN, QN)
Commodity supplies Y =fy(Z, Pp, Qy)

Pricing equations

Domestic commodities

for domestic use V(Pp, Qy) = W(Pp,Py.PL.Pk.PN.Qw)
Exports Pp =Pg0
Imports PM=PM*9

Market clearing equations

Commodities D+E=Y
Primary factors YL = L* XK = K*; N = N*

L K,N
PL.Pg,PyN

L*, K*’ N#*

Demand for domestically produced commodities
Activity/output levels for each industry
Domestic prices for domestic commodities

Domestic prices for imports

Demand for imports
Demand for exports
Foreign currency prices for exports

Foreign curency prices for imports

Demands for primary factors
Prices of primary factors (wage and rental rates)

Exchange rate (A$/USS$)
Aggregate factor employment level

Table 5.1
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§.3.2 Data base

The core of the ORANI data base is input-output information
which records the sales and purchase patterns of different
industries. Two main types of information are contained in input-
output tables. The first is the distribution of industry outputs to
satisfy the demand for intermediate inputs by other industries
and the final demand by households, investors, government and
foreign purchasers. The second is the cost structure of industries,
including intermediate inputs, primary factors of production, taxes

and other subsidies.

The ORANI input-output data base is constructed from the
Australian Bureau of Statistics (ABS) Input-Output Tables. The
details of the methodology are well documented elsewhere.49 The
ABS data are modified in several respects for use with ORANI.
The data for agricultural industries are supplemented by
information from surveys of the financial position of those
industries made by the (former) Bureau of Agricultural Economics.
The need for re-specification of the agricultural sector is
connected with the multiproduct nature of its industries
mentioned earlier. In the ABS input-tables six product groups are
identified as agricultural industries. Since most production of
these products actually occurs on multiproduct farms, the inputs
cannot be allocated on a product by product basis. In addition,
the ABS treatment fails to take into account regional variations in

production technology which are important in the Australian

49 The definitive statement is contained in DPSV, at 149-198.
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context. Because of the importance of agriculture in Australia's
international trade, the ORANI data base modifies the ABS

treatment to avoid arbitrary cost allocations.

A second modification is that coal and crude oil production, which
are treated as a single product in the ABS input-output tables, are
disaggregated. This is unsuitable for ORANI as it conflates an
export commodity (coal) with an import-competing commodity
(crude oil). A third modification is that inventory changes which
are recorded in the ABS tables are excluded on the basis that they
may not reflect a typical percentage over a longer period. This
raises the broader issue of the extent to which the ORANI data
base drawn from historical input-output statistics can be regarded
as representing an economy in equilibrium, as required by the

comparative static methodology.

A related issue is the delay involved in the compilation of input-
output tables. Currently, ORANI is implemented on a 1980-81
data base.’0 To the extent that cost, revenue and sales shares
supplied by the data base have shifted in the intervening period,
the ORANI results may be dated. This is, however, only likely to
pose a significant problem where particular industries are being
investigated, particularly where technological change has altered
the production process.5! For broader investigations the 1980-81

data base is still adequate because it captures the structure of the

50 G.A. Meagher (1990), 'A Consistent 1980-81 Database for ORANI-F,
mimeo, Institute of Applied Economic and Social Research, University of
Melbourne.

5’1 D.P. Vincent (1990), 'Applied General Equilibrium Modelling in the
Australian Industries Assistance Commission: Perspectives of a Policy
Analyst', in Bergman et al (1990), note 1, 291-347.
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Australian economy, and most shares seem to move only slowly
over time. It is therefore likely to be adequate for an
investigation of the effect of immigration on the long run

structure of the economy.

In addition to the input-output data, the ORANI data base contains
estimates for the numerous elasticities necessary to implement
the model. The more important of these are import, labour (by
occupationd2) and primary factor substitution elasticities, and
export and household demand elasticities. Ultimately, it is these
parameters which determine the ORANI results, as they dictate
the shape of the relevant supply and demand curves. Since
ORANI essentially determines industry prices and outputs subject
to the condition that markets clear, the shape of the supply and

demand curves is crucial to the nature of the response.53

For example, one of the key features of ORANI is the high values
of most of the export demand elasticities.54 Such values are
consistent with Australia exercising no power in the world
markets for the commodities concerned. One consequence of this
is that a shock to the economy translates more into output rather

than price changes in the export sector.53 The size of the export

52 Where occupational wage relativities remain fixed, the labour-labour
substitution parameters play no part in ORANI results. This assumption is
in fact made in the results reported here.

53 Pagan and Shannon (1987), note 47, at 35.

54 The main exceptions being wool and prepared fibres where Australia
has a dominant position in the world market. See DPSV Table 29.5, at 196.
The estimates are probably more suited to the long run, a point
acknowledged in the study from which the estimates are derived; see Pagan
and Shannon (1987), note 47, at 40.

35 The magnitude of the effect depends upon assumptions made about the
labour market. This involves the question of macroeconomic closure
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demand elasticities has generated considerable debate,’¢ although
this has mostly been directed towards their appropriateness in
the short run. High export demand elasticities imply that the
world price would be essentially unaffected by a change in the
volume of Australian exports. The counterpart to this is that a
reduction in the price of Australian exports should have a large
positive impact on volumes traded. It has been argued, however,
that the existence of non-tariff barriers37 would militate against
such an impact. This raises the possibility of an asymmetry in the
demand response associated with price changes, where the

response is greater for a price rise than for a price decline.’8

There is no facility for including this type of response in ORANL
The current specifications are defended on the basis that the
sensitivity of results to varying export demand elasticities
between two and infinity is fairly minimal.59 Setting the export
demand elasticities any lower would require substantial evidence
that Australia was dominant in the relevant market or that trade

barriers were of central importance in that instance.

which characterises the economic environment. It is discussed in the
following sub-section.

56  M.R. Cronin (1979), 'Export Demand Elasticities with Less Than Perfect
Markets', Australian Journal of Agricultural Economics 23, 69-72;
Industries Assistance Commission (1984), 'The ORANI Trade Parameters’,
Impact Project, General Paper No. G-58.

57  The operation of the Common Agricultural Policy is a good example.

58  This point is made by Pagan and Shannon (1987), note 47. This
asymmetry stems from the nature of non-tariff barriers, of which quotas
are the most obvious example. It is far easier to reduce export volumes than
expand them. Hence a price rise may tend to reduce export volumes by
more than a corresponding price fall increases them.

59 P.B. Dixon (1985), 'The Sensitivity of ORANI Projections of the Short-Run
Effects of Increases in Protection to Variations in the Values Adopted for
Export Demand Elasticities', in K. Jungenfelt and D.C. Hague (eds), Structural
Adjustment in Developed Open Economies, Macmillan, London.



223

As far as import-competing industries are concerned, the crucial
parameters determining the shapes of the demand curves are the
elasticities of substitution between domestically produced and
imported goods and services. These parameters indicate the
degree of competition between these two sources of supply.
Considerable confidence in the estimates for import substitution
elasticities has been expressed by the creators of ORANI.60 There
is, however, some evidence that the econometric studies
underlying the estimates for certain industries have been mis-

specified.61

The most influential parameters in determining the shapes of
supply curves are the primary factor substitution parameters.62
The estimation of these by industry has proved very difficult, and
the practice has been to set a uniform value across the board. The
distinction between long and short run applications is particularly
important in the context of primary factor substitution. For long
run applications, the substitution elasticities are set at

approximately 1.3.63

The final major set of parameters are the household expenditure
and price elasticities of demand. The role of these parameters in
determining the allocation of aggregate consumption expenditure

was discussed earlier.

60" Dixon (1983), note 59.

61  The evidence is reviewed in Pagan and Shannon (1987), note 47, 38-39.
62 For agricultural sector, the product transformation elasticities are also
important. These tend to be highest when at least one of the products
includes grains: DPSV, at 191-194.

63 The source of this estimate is discussed in V. Caddy (1981), 'Empirical
Estimation of the Elasticity of Substitution: A Review', Impact Project,
Preliminary Working Paper No. OP-09.
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These are the principal parameters on which the ORANI results
rest. While no effort will be made to alter the underlying data
base in the context of this study, an understanding of the role
played by the parameters is crucial to interpreting the results
which are obtained. The weakness in some respects of the ORANI
data base casts some doubt on the widespread practice of
presenting results in an unequivocal fashion. Even if the
estimates are derived from well-specified econometric studies,
there will still be associated errors which would justify sensitivity
analyses.%4  Although this task will not be attempted, the results
which are presented in this chapter will focus on broad trends
rather attaching particular significance to the magnitude of

changes in specific industries.

5.3.3 Solution of the model

As described in section 5.2.1, many of the ORANI equations are
nonlinear. To solve the model the equations are expressed in a
linear form in terms of percentage changes in the variables.65
This is a technique which was pioneered by Johansen.66 The
rationale for adopting a Johansen-style solution procedure is

threefold.67  First, it allows flexibility in setting the economic

64 This is the central argument of Pagan and Shannon (1987), note 47.

65  This procedure inevitably introduces approximation errors into the
results, particularly where the changes involved are large. For the
magnitude of change considered here, the linearised solution procedure
should not introduces substantial error.

66 Johansen (1960), note 13.

67  The reasons for adopting the Johansen-style solution procedure are
discussed in A.A. Powell and T. Lawson (1990), 'A Decade of Applied General
Equilibrium Modelling for Policy Work', in Bergman et al (eds), note 1, 241-
290, at 265-266.
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environment which is crucial to policy analysis. Secondly, it
avoids the need to construct tailor-made algorithms which would
need to be changed whenever the model was re-specified or a
new closure contemplated. Finally, the results decompose
additively into effects which can be attributed to specific shocks,

which assists in interpreting the results.

Once the equations are in a linear form, the model can be written

as:68

Az

i
O

(5.1)

where z is a (qQq x 1) vector of the variables expressed in
percentage change terms and A is a matrix containing the
coefficients from the linearised equations. The dimension of the
matrix A is (r x q) where r is the number of equations. The
number of variables exceeds the number of equations so that (q-
r) variables must be set exogeneously. The decision about which
variables to set exogeneously (model closure) is discussed in the
next sub-section. It is sufficient to note at this stage that the
ability to assign variables to either list offers great operational

flexibility.

When the choice of exogeneous variables is made, the model may

be written as:

58 This discussion of the solution technique is based on B.R. Parmenter and
G.A. Meagher (1985), 'Policy Analysis Using a Computable General
Equilibrium Model: A Review of Experience at the Impact Project’,
Australian Economic Review (Q1), 3-15.
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Alzl + A222 =0 (52)

where z; and z, are the (r x 1) and ((q@ - 1) x 1) vectors of
endogeneous and exogeneous variables, and A, and A, are (r x 1)
and (r x (qQ - 1)) submatrices of A. The procedure is then to
calculate a matrix E which represents the elasticities of the

endogeneous variables with respect to the exogeneous variables.

For computational reasons, this is performed in an indirect way to
yield E. Then it is possible to calculate the effects on the
endogeneous variables of shocks to the exogeneous variables

using:

Z, = EZZ (53)

Solutions to ORANI consist of percentage changes in endogeneous
variables as a result of the percentage change shocks which are
applied to the exogeneous variables. Thus shocks can be devised
which simulate the impact of a change in domestic or international
economic conditions (for example, a rise in real wages or a decline
in terms of trade) or a policy change (for example, alteration of

the level of protection).

The operational details of implementing ORANI are well
documented.69 Currently, it is installed on the Oxford University
mainframe.  Using the software package General Equilibrium

Modelling Package (GEMPACK), a variety of modifications were

89 Codsi et al (1988), note 28.
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made to the standard version of ORANI in order to conduct the

present investigation.70

534 Model closure

The selection of exogeneous variables is a prerequisite to solving
ORANI. This decision is more than an arbitrary assignment of
certain variables to the exogenecous category so that the number
of endogeneous variables corresponds to the number of equations.
Rather, it represents the construction of a particular economic
environment.  Details of the economic environments used to
investigate the impact of immigration are given in the next

section.

5.4 Modelling the effect of immigration using ORANI

54.1 Previous studies

ORANI has been used on two previous occasions to investigate the
long term economic consequences of immigration. The first
project formed part of a study commissioned by the Committee
for Economic Development of Australia (CEDA)71 and prepared in

conjunction with the Department of Immigration and Ethnic

70 These included the addition of a series of equations to determine the
effects of immigration on original residents (see Chapter 4) and the
incorporation of a primitive consumption function relating real household
consumption to GDP.

71 N.R. Norman and K.F. Meikle (1985), The Economic Effects of
Immigration on Australia (2 vols), Committee for Economic Development of
Australia (CEDA). The ORANI simulations are reported in Chapter 9 of vol. 2.
CEDA is an independent public policy think tank.
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Affairs, as it was then called.’? This was the first application of a
CGE model to analyse the effect of immigration.’3 The second
project was again part of a larger inquiry into immigration,
commissioned by the federal government at a time of rising
scepticism about the benefits of continuing the programme. A
study was undertaken by the Centre for International Economics

(CIE) for the Committee to Advise in Australia's Immigration

Policies (CAAIP).74

The results which emerged from two studies were similar. Both
found that in the absence of productivity improvements due to
scale economies, enhanced labour force skill levels or accelerated
technical change, living standards would be basically unaffected.
Measured as GDP per worker, the standard of living was projected
to decline slightly, while measured as GDP per head, it was

projected to increase slightly.75

In their preferred projections, both studies incorporated assumed
productivity improvements. In the CEDA study, the possibility of
scale economies was emphasised, whereas in the CIE study the

opportunity for enhancing the skill level of the labour force was

72 The portfolio has since been extended to include local government as
part of the brief.

73 Earlier studies utilised simple general equilibrium models. See, for
example, L. Epstein (1974), 'Some Economic Effects of Immigration: A
?;geral Equilibrium Analysis', Canadian Journal of Economics 7(2), 174-
74 Centre for International Economics (1988), 'The Relationship between
Immigration and Economic Performance', in Committee to Advise of
Australia's Immigration Policies, Immigration: A Commitment to Australia
(2 vols), Australian Government Publishing Service, Canberra, vol. 2.

15 Similar results were also obtained in a New Zealand study using a CGE
model. See J. Poot, G. Nana and B. Philpott (1988), International Migration
and the New Zealand Economy, Victoria University Press, Wellington.
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stressed.’6  These assumptions produced a projected increase in
living standards. Because the empirical basis for these assumed
productivity improvements is fairly insubstantial,’’ no attempt is
made in the present investigation to incorporate them by way of

ad hoc assumptions.

Instead, the investigation is directed towards two ends. The first
is a detailed understanding of the long run structural impact of
immigration, in terms of patterns of industry growth and
employment trends. To date no detailed information of this sort
has been available.’8 The CEDA and CIE studies concentrated on
the macroeconomic impact of immigration. The view taken here is
that structural consequences are likely to be of more importance

in the long run, and in any event are better modelled by ORANIL

The second purpose is to investigate the long run significance of
funds transferred by immigrants. This issue was given minimal
attention in the CEDA study, which is perfectly understandable
given that the level of funds transferred in the year the report

was released was less than a fifth of the current level. The

76 Although this is not acknowledged in either report, the implications of
the source of productivity improvement for the welfare of original
residents is potentially quite significant. If the improvement comes about
because the larger labour force and domestic market allow scale economies
to be reaped, then this externality will confer a benefit on the whole
population. In contrast, if the improvement is based on characteristics of
the immigrants such as higher skill levels, then it is likely to be rewarded
in the form of higher wages, and thus represent no benefit to the original
residents. See B.R. Parmenter (1989), 'On the Economics of Immigration’,
Institute of Applied Economic and Social Research, University of
Melbourne, Working Paper No. 3/1990.

117 The theoretical arguments that immigration enhances factor
productivity were canvassed in Chapter 1. As yet, however, there is little
empirical support for them.

78 The CEDA study contains a cursory discussion of the structural
consequences of immigration.



230

existence of fund transfers was simply noted and their possible
impact on the balance of payments acknowledged, but no attempt
was made to incorporate the fund transfers into the ORANI

simulations which were conducted.

The CIE study explores the issue somewhat more closely. The

potential significance of fund transfers is recognised:

To the extent that funds are transferred to Australia then
such funds can be used to improve the foreign account
position by, for example, reducing the rate of growth of
foreign debt. Alternatively they could be used to support a
higher level of aggregate expenditure than would otherwise
be the case.”?

Of the two channels of influence postulated, only the second has a
real effect on the economy. For reasons which are canvassed at
some length in Chapter 2, immigrant fund transfers are likely to
have a real effect on the economy. In a subsequent study of the
short term consequences of immigration, the CIE acknowledged

the significance of investment projects initiated by immigrants:

Many immigrants would come to Australia precisely with
investment opportunities in mind. Some of the funds they
transfer to Australia may be used not just to cover a short
term gap between earnings and current expenses but also to
finance investment projects once they arrive.80

79 CIE(1988), note 74, at 45.

80 CIE (1990), 'Immigration and Economic Management: Short Term
Consequences of Minor Variations in Immigration', Report to the Bureau of
Immigration Research.
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This is undoubtedly correct, especially in view of the rapid
expansion of the Business Migration Programme.’® The impact of
immigrant investment spending was not considered in the CIE
study of short term effects to be significant over that time period.
In the long run, however, immigration can be expected to have a
net effect on the level of capital formation both as immigrant
skills create new capital requirements and immigrants undertake
their own investment projects. This real effect may operate in

addition to, or instead of, a reduction in the level of foreign debt.80

Fund transfers have become a prominent feature of recent
immigration to Australia, but are not treated adequately in the
literature. It is no exaggeration to observe that the current level
of fund transfers is potentially as important to the economy as the
additional labour force. The present work attempts an assessment

of their significance within an economy-wide framework.

5.4.2 Economic environment

The implementation of ORANI requires the selection of
exogeneous variables which form a suitable economic
environment. Mostly, the selection is straightforward. A list of

exogeneous variables is given in Table 5.2.

79 See Chapter 7.

80 This approach may be contrasted with that adopted in B.R. Parmenter
and M.W. Peter (1990), ‘'Australia's Medium-Run Economic Prospects,
Including an Analysis of the Role of Immigration’, Institute of Applied
Economic and Social Research, University of Melbourne (draft). There the
impact of fund transfers is solely to reduce the level of foreign debt,
leaving the level of real activity in the economy unaffected.
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ECONOMIC ENVIRONMENT

Principal exogeneous variables

Labour markets

Aggregate employment

Occupational wage relativities

Industry wage relativities
Capital markets

Industry rates of return

Economy-wide rate of returna
Macroeconomic closure

Balance of trade

Aggregate real investmentb
Miscellaneous

Consumer price index

Import prices

Export volumes¢

Tariff rates

Agricultural land

Technical change terms

Household preferences

Household formation

(a) Scenario I only
(b) Scenario II only
(c) Volumes for major export commodities are determined endogeneously.

Table 5.2
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(a) Labour markets

The key issues concerning the operation of labour markets are the
degree of both aggregate and relative wage flexibility, coupled
with labour force mobility. A characteristic feature of Australian
labour markets is real wage rigidity, at least in the short run. If
real wages are too high relative to the level of demand for labour,
then unemployment is likely to increase.83 Recent research has
demonstrated this link between real wages and employment

levels in Australia.84

There is considerable debate about the extent to which real wage
rigidity reflects an institutional setting where nominal wages are
centrally fixed by a compulsory arbitration system. Certainly,
evidence of consumer price trends is relied upon by the
Arbitration Commission to make its awards. Full or partial
indexation of nominal wages to the consumer price index may in
the past have prevented real wages from fully adjusting
downwards to accommodate a downturn in demand for labour.85
In the postwar period, wage flexibility in Australia, while fairly
comparable with Britain and the United States, has been

significantly less than in Japan, where market imbalance (excess

83 R, Layard and S. Nickell (1987), 'The Labour Market', in R. Dornbusch
and R. Layard (eds), The Performance of the British Economy, Clarendon
Press, Oxford, 131-179; A. Lindbeck and D. Snower (1985), 'Explanations of
Unemployment', Oxford Review of Economic Policy 1(2), 34-59. The
explanations for unemployment are obviously complex and lie at the heart
of modern macroeconomic debate. A full discussion of them is clearly
beyond the scope of the present work.

84 B. Russell and W.J. Tease (1988), 'Employment, Output and Real Wages',
Reserve Bank of Australia, Research Discussion Paper No. 8806.

85 G. Withers (1987), 'Labour, R. Maddock and I.W. McLean (eds), The
Australian Economy in the Long Run, Cambridge, 248-288.
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or shortage of labour in the relevant market) is a central criterion
in wage determination.86 The similarity between the Australian
and the US experience, despite the sharp contrast between wage-
setting practices in the two countries, suggests that Australian
arbitration arrangements provide far from a complete explanation

of the failure of real wages to adjust to market imbalance.

Underlying the historical performance of the labour market is the
rigidity of relative wages of different groups. Relative industry
earnings have been stable in the postwar period in the face of
considerable changes in the pattern of industrial employment.87
Wages by both industry and occupation have been unresponsive
to the demand for labour measured in terms of relative
unemployment and job vacancies.88 Similar experiences in other
countries with entirely different wage-fixing systems suggest that
more fundamental forces influence relative wage determination

than centralised wage-fixing systems.8?

Recently, the Australian economy has been characterised by a
significant degree of wage restraint. In large part this is
attributable to a consensus which has been actively sought by the
Australian government embracing itself, business and the trade

union movement, a policy known as the Accord. One striking

86 D. Grubb, R. Jackman and R. Layard (1983), 'Wage Rigidity and
Unemployment in OECD countries', European Economic Review 21, 11-39.
87 M. Keating (1983), 'Relative Wages and the Changing Industrial
]3)istribution of Employment in Australia’, Economic Record 59(167), 384-
917.

88 J. Freebaim and G. Withers (1977), 'The Performance of Manpower
Forecasting Techniques in Australian Labour Markets', Australian Bulletin
of Labour 4(1), 13-31.

89 Withers (1987), note 85, 271-272.
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achievement of this triangular consensus is a fairly widespread
recognition that a decline in the rate of real wage growth is
necessary to ensure an internationally competitive economy. In
some respects, the nexus between wages and inflation, so steeped
in the public psyche, has been weakened. Gradually, it is being
replaced by a realisation that wage agreements must reflect
productivity improvements. This has been accompanied by a
drive to rationalise existing inefficiencies in the labour market by
removing restrictive work practices. Significantly, the impetus for
this change has been provided by the leadership of the apex trade
union organisation, the Australian Council of Trade Unions. The
continued success of this triangular consensus holds out the

prospect of improved real wage flexibility.

In modelling the labour market in ORANI, the average real wage
throughout the economy is generally assumed to adjust to
maintain full employment90 in the face of additions to the labour
force due to immigration. This is the mechanism by which the
aggregate demand for labour increases to absorb the additions to
the labour supply caused by immigration. This corresponds to an
assumption that immigration does not affect the level of

unemployment.

To reflect institutional and other rigidities in the various labour

markets, occupational and industrial relativities are held fixed.

%0  No attempt is made here to define full employment.  Strictly, the
assumption which is made is that immigration does not affect the level of
unemployment in the economy, based on the evidence presented in
Chapter 1. The sole implication of this assumption is that the percentage of
unemployed remains constant before and after immigration.
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The result of this compromise is that while the average real wage
for the whole economy adjusts, relativities between occupations
and industries are preserved. Occupational and industrial
employment levels are assumed to adjust to accommodate the
changes resulting from immigration. This is consistent with
evidence that the Australian labour force is highly mobile
measured in terms of job duration.®1 It is interesting to note that
this mobility has been attributed in part to the historically high

levels of immigration.92

Other assumptions about the operation of the labour markets are
clearly possible. For example, a fixed real wage environment
could be assumed so that the demand for aggregate labour in
response to immigration. This postulates a link between
immigration and unemployment which does not seem to be
supported by the evidence. It may nevertheless be appropriate to

particular investigations.

(b) Capital markets

As noted earlier, ORANI does not explicitly incorporate a time
dimension. Rather, it is implicit in the nature of the adjustments
which are allowed to occur under the model closure.?3 The
distinction between long run and short run applications rests

primarily on the treatment of capital accumulation.?4 In short run

1 Withers (1987), note 85, at 273-274.

92 See Section 1.2.1.

93 It is also explicitly used in the projections used to calculate of certain of
the exogeneous shocks, for example, labour force growth,

1914 In addition, the elasticity of substitution between primary factors is
igher.
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applications of ORANI, the time period is deemed to be sufficient
for investment decisions to be taken, but not long enough for
them to come to fruition. As no additional capital is available for
production, investment affects only the demand side of the
economy.?5  Capital stocks by industry are held fixed, and the
allocation of investment is determined by rates of return

prevailing in each industry.

In long run applications, the roles of industry capital stocks and
rates of return are typically reversed. This reflects the view that,
in the long run, changes in the relative sizes of industries due to
net investment will restore the established pattern of profitability
across industries. Usually coupled with this treatment of domestic
capital accumulation is the assumption that Australia is a small
open economy in world capital markets. Accordingly, whatever
foreign capital is required to finance domestic investment is
available at the prevailing world interest rate. The level of
domestic investment is determined by the number of domestic
investment opportunities offering a rate of return above the
prevailing world interest rate. According to this view, investment
funds brought by immigrants to Australia do not increase the rate

of domestic capital formation.

95 While easy to formulate, this criterion may be difficult to apply in
practice, as the lag between investment decision and capital formation
varies across industries. The short run is frequently interpreted as one to
two years. There is some evidence that the lag between investment
decision and installation is about eight quarters for mining, four quarters
for manufacturing and two quarters for finance. See J. Carmichael and N.
Dews (1987), 'The Role and Consequences of Investment in Australian
Economic Growth', Centre for Economic Policy Research, Australian
National University, Discussion Paper No. 163. This wunderlines the
difficulty in attaching an interpretation to the ORANI short run. This
dzlfficulty is avoided in the long run where capital stocks are allowed to
adjust.
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In Chapter 2, the assumption that international capital flows
equate domestic rates of return with the world interest rate was
questioned, as it implies that domestic investment is completely
independent of domestic saving.96 Instead, it was argued there
that an increase in domestic saving would be reflected in a higher
level of domestic investment, on the basis of the observed link
between the two phenomena. This was referred to as the habitat

view of domestic capital formation.

Because of the substantial fund transfers which now characterise
the Australian immigration programme, and thus represent an
increase in the level of domestic saving, the consequences of this
alternative view are explored here. It is assumed that the funds
transferred by immigrants boost domestic investment and
therefore increase the capital stock available to the economy in
the long run.97 This may be contrasted with the orthodox view
according to which fund transfers merely reduce the level of
foreign debt. In both approaches, domestic investment is induced
by immigration because capital is relatively more scarce in the
economy. The results presented in the next section indicate that
sufficient investment is induced to maintain the capital intensity

in the economy even where no funds are transferred.

96 Rate of return differentials may exist even if international capital is
perfectly mobile.

97 1 is necessary to let the economy-wide average rate of return be
determined endogenecously within the model. The higher rate of
investment assumed causes a lower rate of return. There are grounds for
arguing that the additional investment does not in fact reduce the
economy-wide rate of return (canvassed in Chapter 2), but these are not
readily incorporated within the ORANI framework.
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Where funds are transferred, this is assumed to boost investment
on a one-for-one basis and thus increase capital intensity.
Coupled with a suitable macroeconomic closure, the significance of

immigrant fund transfers can be investigated.

(c) Macroeconomic closure

This version of ORANI is unable to determine a full set of
macroeconomic aggregates endogeneously. Usually, either
aggregate real household consumption®8 or the trade balance is
set exogeneously. In the present study, the trade balance is
generally exogeneous while real consumption is allowed to adjust
to maintain external balance. Fund transfers by immigrants can
then be simulated by allowing domestic absorption to expand to
induce a deterioration in the trade balance equal to the amount

transferred.

A similar approach was adopted to investigate the effects of the
mineral boom in Australia in the 1960s.2? Revenue from the
export of newly discovered minerals was treated as a windfall of
foreign exchange which allowed the economy to sustain a larger
balance of trade deficit than would otherwise have been the case.
The analogy with immigrant fund transfers is close. Indeed, the
'windfall' approach is probably even more appropriate to

immigrant fund transfers, since the discovery and extraction of

98 Or the propensity to consume out of some variable determined within
the model, for example, GDP.

99 P.B. Dixon, B.R. Parmenter and J. Sutton (1978), 'Some Causes of

ftructural Maladjustment in the Australian Economy’, Economic Papers §57,
0-26.
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minerals is not costless and requires the input of various

resources.100

This approach assumes that fund transfers have a real effect on
the economy of the receiving country, the lynchpin of the habitat
view of capital formation.  Actually, the argument here is
somewhat broader because it recognises that the funds
transferred by immigrants can be used for either consumption or
investment. Both of these components of the additional
absorption will affect the structure of the economy in the long

run.

The proportion of the funds available for additional consumption
in the economy depends on the investment plans of the
immigrants. It is not unreasonable to suppose that the greater
proportion of the funds will be used for investment purposes
rather than simply diverted to current consumption. If this
investment results in net increases in the domestic capital stock
(the habitat view), then the structure of the economy will change
in the long run. This possibility is not captured by the orthodox
neoclassical approach, which predicts instead that the immigrant
investment will have no real effect on the economy, but simply
reduce the level of foreign debt. Within the general framework

that fund transfers allow an economy to sustain a trade balance

100 The administration of the immigration programme also involves costs,
although the degree of cost recovry is increasing and the component
under which the largest fund transfers are made, the Business Migration

!;mgramme, is now largely administered by the private sector. See Chapter
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deficit, the consequences of the habitat view of capital formation

are assessed.

Government consumption is assumed to be linked to population
growth, so that spending per head of population is maintained. It
is possible in addition to impose changes in the pattern of
expenditure via shift variables. This facility is used to simulate
the impact of immigration on government spending in the major

areas of health, education and social security.

The determination of aggregate real investment depends on the
view of capital accumulation which is adopted. @ Where the
orthodox view is adopted, the growth rate of investment in each
industry is equal to the growth rate of industry capital stocks.l0!
Aggregate real investment, the sum of investment by industry, is
then determined within the model. In contrast, the growth in
aggregate real investment is specified exogeneously where the
habitat view is taken, and set to generate the increase in capital
intensity derived from the model of capital accumulation in

Chapter 3.

The general view adopted here is that the strength of CGE models
such as ORANI is structural detail rather than information about
macroeconomic outcomes. Accordingly, the emphasis with respect
to macroeconomic closure is simply to postulate a plausible
macroeconomic environment within which structural adjustments

occur.

101 M. Horridge (1985), 'Long-Run Closure of ORANI: First Implementation’,
Impact Project, Preliminary Working Paper No. OP-50.
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(d) Price levels

At least one monetary variable must be included in the
exogeneous category. If all domestic currency prices, the
exchange rate, wage rates and price indices are endogeneous, then
there is nothing to determine the absolute price level in the
model. Typically, either the exchange rate or the consumer price
index is selected as numeraire. In the simulations conducted here,

the consumer price index is set exogeneously.

(e) Import prices

Foreign currency import prices are set exogeneously, on the basis
that world prices are independent of Australian demand (the
'small country' assumption with respect to imports). There is no
obvious tradeable commodity for which this assumption is likely

to be inaccurate.

(f) Export volumes

For most commodities, export volumes are set exogeneously. Most
of these are non-export commodities, while some are non-
traditional exports for which ORANI is not well equipped to
determine the response of volumes to relative price changes
endogeneously. For the major export commodities (minerals and

agricultural products), ORANI determines the level of exports.
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(g) Tariff rates

The level of protection afforded to various industries is set

exogeneously, and assumed to remain constant.

(h) Agricultural land

The amount of agricultural land is assumed to be constant,

thereby constituting a fixed factor of production.

(k) Technological change and household preferences

ORANI does not contain any explanation of technological change or
household preferences. It is therefore necessary to set these
variables exogeneously. The effects of a postulated changes in
these variables on the structure of the economy can be
investigated. For example, the consequences of an assumed link
between immigration and technological progress can be explored.
The existence of a link, however, can neither be demonstrated nor

refuted by ORANL
() Household formation
This is a demographic variable which requires modelling outside

ORANI. It is simply assumed to be proportional to population

growth.
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(m) Economic scenarios

Two scenarios are considered in the present investigation. In both
cases, immigration is assumed to increase the level of aggregate
employment in the economy. The real wage rate adjusts to
maintain the fraction of the labour force which is unemployed, so
that aggregate employment equals the additions to the labour
force. The scenarios differ, however, in their treatment of

immigrant fund transfers.

Scenario I: Immigrant fund transfers are assumed to have no real
effect on the economy. This may happen for several reasons.
Fund transfers may not actually occur, or the funds may be
repatriated upon arrival. This has been alleged, for example, with
respect to the Business Migration Programme.102 Clearly the
funds will have no significant effect on the economy if they are

never transferred or remain in Australia for only a brief period.

Alternatively, this scenario may be interpreted as a necessary
consequence of perfect international capital mobility. If the funds
transferred are used for investment purposes by immigrants, then
according to the orthodox view there is no net increase in the rate
of capital formation, as this is determined by the number of
investment opportunities available in the economy. Any
opportunity which offers a rate of return greater than the
prevailing world interest rate will be undertaken. Certainly, the

number of investment opportunities will be increased as a result

102 gee Chapter 7.
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of the arrival of the immigrants themselves, but not, in this
scenario, as a result of the transfer of funds. The only
consequence of the transfer of funds is a reduction in the level of

foreign debt, which is not treated explicitly in the model.

Scenario II: This scenario is based on the assumption that fund
transfers allow the economy to sustain a greater balance of trade
deficit than would otherwise be the case. The expansion of
domestic absorption (household and government consumption and
investment) is accommodated by a deficit equal to the amount of
funds transferred. The habitat assumption is made that the fund
transfers are fully reflected in an increase in the level of domestic
investment. The growth in investment is assumed to be sufficient
to generate the economy-wide increase in capital intensity

projected by the growth model in Chapter 3.

To accomplish this, the assumption that the level of investment is
governed by the number of investment opportunities above the
prevailing world interest rate is relaxed. @ The purpose is to
capture the possibility that most funds transferred by immigrants
are intended for investment purposes, rather than for immediate
consumption. If, because of certain features of international
capital markets or attributes of the immigrants themselves, the
funds do increase the rate of capital formation in the economy,
then this is likely to have some significant macroeconomic and
structural implications. Quantifying these implications is the aim

of the purpose of simulations based on scenario II.
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This completes the summary of the economic environments in

which the immigration simulations will be conducted.

5.4.3 Effect of immigration on selected exogeneous variables

Many of the exogeneous variables listed in Table 5.2 are held
constant, since there is no a priori reason to expect them to be
affected by immigration. Certain variables will, however, clearly
be affected by immigration. This is captured in shocks applied to
these variables, the sizes of which are derived from information

outside the model.

The consequences of an immigration programme with a net
annual intake of 280,000 persons will be assessed relative to a
control of zero net immigration.103  This programme size is
convenient because population and labour force projections from
1987 to 2030 for it and the control are contained in the CIE study

referred to in the previous sub-section.104

(a) Population projections

Immigration has a direct impact on the size and composition (age
and sex) of the population. The projections quoted here were
derived using a purely demographic accounting framework, so
that the possibility of economic developments influencing

demographic trends was precluded. The key factors determining

103 This corresponds to an annual intake of about 10,000 persons to cover
permanent and long-term departures. A control case is necessary for the
comparative statics approach used in ORANL

104 Centre for International Economics (1988), note 74.
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the projection for the horizon year 2030 are the size and
composition of the Australian population in the base year, changes
in fertility and mortality rates over the projection period, and the

age and sex composition of the immigration intake.

Several assumptions relating to the projections should be noted.

(i) The age and sex composition of the immigration
intake in each year of the projection is identical to
the composition of the intake in the year

immediately preceding the projection.

In that intake, immigrants were on average five years younger
than the resident population. The age structure of the projections
depends on whether or not this continues to be the case. This will
be influenced by the relative size of the intake under various

eligibility categories.

(i1) Age-specific mortality rates will improve by one per

cent per year.

(ii1)) The total fertility rate will fall by 1.4 per cent for the
first five years and remain at that level for the rest

of the projection period.

The fertility rate is assumed to be unaffected by the level of

immigration, in the absence of any respectable evidence to the

contrary.
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(iv) The supply of immigrants is sufficient to satisfy the

annual demand implied by the projections.

This is highly plausible in view of the existing desire to migrate to
Australia.  In recent years, over one million 'expressions of
interest’ have been registered annually in overseas posts of
DILGEA.105 In 1989-90, 302,000 applications to migrate were
lodged, from which 118,000 visas were issued.!06 All indications
are that the pressure for admission is likely to intensify.107 The
admission process is a selection from a large pool of potential
immigrants. The size and composition of the immigration
programme is therefore best regarded as determined solely by

government policy.

One implication of this assumption is that the ethnic composition
of the immigration intake is likely to become more heavily
weighted towards non-European sources, as fertility rates in many
European countries are below replacement levels. Moreover, any
expansion of the immigration programme is likely to skew the
composition more than proportionally towards non-European
sources. For reasons of proximity, Asian countries have become
increasingly important sources. This trend seems likely to

continue.

105 Fitzgerald Report (1988), note 74, vol. 1, at 1.

106 Bureau of Immigration Research (1990), Immigration Update,
Australian Government Publishing Service, Canberra, at 27.

107 Coopers and Lybrand W.D. Scott (1988), 'Immigration Selection
Mechanisms', in Fitzgerald Report, note 74.
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The population projections are shown in Table 5.3. With zero net
immigration the population is projected to increase by 17 per cent
over the 43 year period, corresponding to an annual growth rate
of 0.36 per cent.108  With a net annual immigration gain of
280,000 persons, the population is projected grow at an annual
rate of 1.79 per cent and reach 35 million by 2030. Relative to
the control of zero net immigration, the population grows at an

annual rate of 1.43 per cent.

If the intake retains the characteristics of the 1986-87 intake
throughout the projection period, immigration is projected to have
significant consequences for the age structure of the population in
2030. Relative to the control, the ratio of persons above working
age to those of working age (age dependency ratio) will be
significantly lower, while the ratio of children to those of working
age (youth dependency ratio) will be slightly higher. This has
important implications for participation rate in the labour force
and the pattern of government spending. It should be noted,
however, that a constant immigration programme with a lower
age structure than the resident population only delays the ageing
process, but does not prevent it. In order to postpone ageing
indefinitely the immigration programme would need to continue

to expand.

108 Expressing the population projections in terms of annual growth rates
assumes smooth exponential growth. Actually, a constant immigration
intake will contribute proportionately less to the population over time. For
example, an intake of 280,000 persons as a percentage of the population in
the base year is 1.7 per cent, while in 2030 it would be 0.5 per cent.
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POPULATION PROJECTIONS: 1987-2030

Annual level of net 0 280,000
immigration

Initial population (June 1987) 16.26 16.26
Population in 2030 (million) 18.95 34.94
Annual growth rate (%) 0.36 1.79
Age dependency ratio2 in 2030 44.5 32.1
Youth dependency ratiob® in 2030 27.1 28.7

Source: Centre for International Economics (1988), note 75, Table 4.2, at 34.
(a) Number of persons above working age (65 for males, 60 for females)

as a fraction of the labour force.
(b) Number of children (0-14) as a fraction of the labour force.

Table 5.3
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(b) Labour force projections

The size of the labour force for a given population depends on
participation rates by age and sex category.l09 These may be
combined with the population projections to yield the labour force
projections shown in Table 5.4, In the control (zero net
immigration), the labour force is projected to grow to 8.4 million,
representing an annual growth rate of 0.24 per cent, less than the
projected growth rate in the population. The size of the labour
force relative to the population falls from 47 per cent in 1986 to
44 per cent in 2030. With a net annual intake of 180,000 the
labour force is projected to grow at 1.8 per cent to reach 16.6
million. Since this matches the growth rate of the population, the
size of the labour force relative to the population remains
constant. Relative to the control, the labour force grows 1.56 per

cent more quickly as a result of immigration.

Labour force projections provide a measure of the supply of
labour available in an economy. The extent to which the larger
labour force resulting from immigration is employed depends on
the additional demand for labour it generates. If the rate of
unemployment is unaffected by immigration, then the increase in
the labour force is matched by an increase in aggregate
employment. This is assumed to be the case on the basis of the
evidence presented in Chapter 1. The labour force projections can
therefore be used as the shocks to aggregate employment caused

by immigration.

109 CIE (1988), note 74, Table 4.3.
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Anual level of net
immigration

Labour force (million)
Annual growth rate (%)

Labour force/population

8.39
0.24
0.44

280,000

16.56
1.80
0.47

Table 5.4
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(c) Household formation

By altering the size and composition of the population,
immigration influences the rate of household formation. This in
turn influences the level and structure of consumer demand.
There is currently no operational model of household formation
for Australia.l10 Tt is therefore simply assumed that the rate of
household growth is equal to the rate of population growth. On
this basis, the annual rate of household formation is 1.43 per cent

higher as a result of immigration.

(d) Government expenditure

The impact of immigration on the age structure of the population
may have significant implications for the pattern of government
spending. Over half of the total expenditure by governments at
all levels in Australia is on education, health and social security,
much of which is age-dependent. By slowing down the ageing of
the population, immigration may shift spending towards education
and away from health and social security relative to the control

scenario of zero net immigration.

The resulting changes in government spending assumed here are

appropriately scaled figures used in the CEDA study. Those

110 One model in the Impact Project suite was designed to project
demographic variables taking into account both economic and social
factors.  The intention was to interface the model with ORANI thus
capturing important economic feedbacks. See D. Sams and P. Williams
(1983), 'The Impact Population Projection Facility: A Non-Technical
Overview', Impact Project, Working Paper No. B-22. This model provided
the population, labour force and household projections on which the CEDA
study was based. Unfortunately, it is no longer operational.
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figures were obtained by estimating the number of recipients of
government benefits in each area of expenditure and the level of
benefit based on the anticipated capacity of the economy to
support it.111  The number of recipients in each category of
government expenditure is, however, quite likely to vary because
of changes in the eligibility criteria that bear little or no relation
to demographic or economic developments. For this reason, the
CIE study did not include the effects of immigration on the pattern
of government expenditure. They are included here as it seems
that the broad demographic consequences of immigration are
likely to have some effect on the composition of government
expenditure in the long run, even if this is obscured in the short to

medium run by the exigencies of electoral politics.

(¢) Household expenditure

As discussed in Chapter 2, the pattern of household expenditure is
altered by immigration. Newly established households have
particular requirements and spend a higher proportion of their
income on housing costs (including rent and interest payments on
mortgages), household furnishing and equipment, and transport
(including car purchase). As immigrant households become more
established, their expenditure tends to converge towards the

economy-wide average.

1 A. Tulpulé (1984), 'Effects of Alternative Migration Strategies on
Government Expenditure', Committee for Economic Development of
Australia, Information Paper No. IP12.
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Although ORANI contains only one type of household, it is possible
to represent the shift in the composition of consumption as
average household preference changes. Information from the
Household Expenditure Survey (HES)!12 may be used in
conjunction with projections of household formation to derive the
spending pattern of an average household for the immigration and
the control scenarios. This was the methodology followed in the
CEDA study.  The total expenditure per immigrant household can
then be scaled to equal the total expenditure per household,
allowing the effects of changes in the composition of consumption
to be isolated from the effects of changes in the level of
consumption.113  The percentage difference in spending by HES
commodity group provides the change in household preferences

due to immigration.

The CEDA study was based on a 1974-75 HES survey. A more
recent study of the short term consequences of immigration
derived percentage changes in the pattern of household
expenditure using the 1988-89 HES survey.l14 As the
investigation involved a short time period, all households formed
by immigrants were assumed to display the pattern of
consumption of newly arrived households in the HES data.l15 By
2030, however, many of the immigrant households will be well

established, except those formed in the years immediately

112 Household Expenditure Survey, 1988-89, ABS Catalogue No. 6528.0.

113 For the details of the methodology, see Norman and Meikle (1985), note
71, at 537-541. The shocks to the houschold preference variables represent
the changes in expenditure on each commodity group for a constant level
of total expenditure.

14 CIE (1990), note 90.

115 The contribution of immigration to household formation was assumed
to reflect the fraction of principal applicants in the total intake.
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preceding 2030. For an investigation of the long term
consequences of immigration it is therefore more appropriate to
use the HES information relating to all immigrant households.
This will be weighted to represent both newly arrived and well

established immigrant households.

The required information is contained in Table 1.1. The figures
for immigrant household spending are adjusted so that the
average expenditure of immigrant households is the same as the
economy-wide average. This shows whether the expenditure on a
particular commodity group as a proportion of total expenditure is
higher or lower in immigrant households. Assuming that the rate
household formation caused by immigration is proportional to its
contribution to population growth (1.43 per cent per annum), the
effect of additional immigrant households on the pattern of
consumption expenditure can then be estimated. The change in
the composition of household spending caused by an annual
immigration intake of 280,000 persons is shown in Table 5.5. This
can be translated into shocks for the corresponding ORANI

commodities.

It should be noted that the pattern of household expenditure that
emerges from the HES survey depends on the ethnic composition
of the immigration intake. To the extent that the ethnic mix of the
intake changes over the projection period, the estimates of the

shifts in household expenditure must be qualified.
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CHANGES IN THE PATTERN OF HOUSEHOLD EXPENDITURE

Broad expenditure group Change in annual growth

rate (%)
Current housing costs +0.04
Fuel and power -0.08
Food and beverages +0.04
Alcohol -0.23
Tobacco -0.08
Clothing and footwear +0.01
Furniture and equipment 0.00
Household services -0.02
Medical and health -0.08
Transport -0.02
Recreation -0.01
Personal care -0.07
Miscellaneous +0.03

Table 5.5
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(f) Fund transfers

The funds transferred by immigrants to Australia are viewed as
allowing the economy to run a larger deficit on the balance of
trade. The amount transferred by each immigrant is assumed to
remain at the 1988-89 level in real terms over the projection
period. Because the trade balance can change sign, the percentage
change formulation is avoided in ORANI and the absolute change
in the trade balance is used instead. This has the units of millions
of 1980-81 dollars at the 1980-81 exchange rate.l16 The average
amount transferred in 1988-89 was approximately $13,400 per
immigrant (in 1980-81 dollars).

Because of real GDP growth, the level of funds transferred as a
fraction of GDP will diminish over the projection period. Using the
real GDP growth rate obtained in the base run where no funds are
transferred (1.6 per cent), the amount transferred can be deflated
each year. The total amount transferred over the period can then
be expressed as an annual growth rate as with the other variables.
Expressed as a fraction of GDP, the trade balance deficit is allowed
to grow at an annual rate of 0.80 per cent as a result of immigrant

fund transfers.

(g) Aggregate real investment

In Scenario II, this is set exogeneously to simulate the habitat

view of capital formation that immigrants add directly to the net

116 1980-81 is the database year.
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capital stock in the economy through investment projects financed
by their transferred savings. The model of capital accumulation
described in Chapter 3 is used to estimate the capital

intensification which occurs. The relevant data are shown in

Table 5.6.

Assuming that all immigrant funds add to the net capital stock,
the model estimates an annual increase in the level of capital
intensity in the economy of approximately one per cent. Adjusted
to include dwellings, this becomes approximately 0.65 per cent.l117
This may be added to the labour force growth rate of 1.56 per
cent to give the overall growth rate of capital in the economy of
2.24 per cent.1!® The annual growth in real investment required
to achieve this growth in the capital stock is approximately 2.5

per cent.

(h) Set of shocks

The shocks which are applied to the selected exogeneous variables
to simulate the impact of immigration are summarised in Table
5.7. These represent differences with respect to the control of
zero net immigration as a result of immigration. Although ORANI
contains no time dimension, the use of time-dependent population
and labour force projections to generate the exogeneous scenarios
effectively imposes a time frame on the model. Accordingly, it is

possible to express the variables as annual growth rates. The

117 See Table 4.1.

_118 Recall that foreign borrowing is assumed to maintain the capital
Intensity; fund transfers then increase it.
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DATA FOR PROJECTION OF CAPITAL FORMATION?

Net capital stock (excluding dwellings)

Gross domestic product

Population

Labour force

Labour force growth rate (due to natural increase)
Labour force growth rate (due to immigration)

Net saving rate

$607 billion
$306 billion
16.3 million
8.4 million
0.39%
1.56%

0.05

Sources: See Chapter 3.

(a) 1988-89 prices where applicable

Table 5.6
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rationale for this is to minimise any approximation errors due to

the Johansen solution procedure.

54.4 Results

Results for two scenarios are presented here. The direct effect of
immigration was simulated using the shocks shown in Table 35.7.
For both scenarios, the changes to aggregate employment,
household formation, the pattern of household consumption and
government spending in Table 5.7 were used. For scenario I, the
balance of trade was held constant, whereas for scenario II, it was
set for a deficit of 0.8 per cent of GDP. In addition, for scenario II,

aggregate real investment was set exogeneously.

(a) Macroeconomic consequences of immigration

The results for a selection of macroeconomic variables are shown
in Table 5.8. All results are expressed in annual growth rates
relative to the control of zero net immigration. A number of
variables listed in the table are exogeneously imposed; they

appear in italics.

ORANI results may be interpreted as a simultaneous equilibrium
which incorporates adjustments in response to the shocks imposed
on the initial equilibrium. As noted earlier, ORANI is agnostic
about the dynamics involved in this adjustment. Nevertheless, it
is convenient to trace through the consequences from an arbitrary
starting point. The sequential nature of the following discussion is

thus purely for expository purposes.
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IMMIGRATION SHOCKS

Exogeneous variable Annual growth rate (%)
Aggregate employment 1.56
Household formation 1.43
Government spending 1.43
Health -0.40
Education +0.52
Social security -0.69
Household preferences HES data
Balance of trade (% of GDP)2 -0.8
Aggregate real investment? 2.50

(@) Scenario II only

Table 5.7
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RESULTS: MACROECONOMIC VARIABLES

Annual growth rate (%)

Variable Scenario I Scenario II
Real GDP 1.55 1.62
Real household consumption 1.48 2.78
Real government consumption 1.43 1.43
Real investment 1.61 2.50
Export receipts 1.13 -2.26
Import payments 1.05 2.69
Change in balance of trade@ 0.00 -0.80
Nominal exchange rateb 0.22 -0.39
Real exchange ratec 0.26 -0.43
Population 1.43 1.43
Aggregate employment 1.56 1.56
Household formation 1.43 1.43
Capital stock 1.48 2.30
Real wage rated -0.12 0.15
Consumer price index 0.00 0.00
Imports price index 0.22 -0.39
Exports price index 0.09 -0.17
GDP deflator -0.04 0.04
Capital goods price index 0.01 -0.05
Terms of trade -0.13 0.22

(@) As a percentage of GDP
(b) $A/$US

(c) GDP deflated

(d) CPI deflated

Table 5.8
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Scenario 1

The driving force behind the expansion of the economy caused by
immigration is the assumed growth of 1.56 per cent in aggregate
employment.!19  This tends to raise the marginal product of
capital and thus the demand for capital, which grows by 1.61 per
cent. It turns out that the ratio of capital to labour in the

economy rtises slightly.120

Because of the presence of agricultural land as a fixed factor of
production, however, the increase in real GDP (1.55 per cent) is
not quite sufficient to match the growth in aggregate employment.
The economy displays diminishing returns to the additional labour
and capital generated by immigration because of the fixed supply
of agricultural land. Productivity (GDP per worker) declines by

0.01 per cent.

In this scenario, because the balance of trade is unchanged,
aggregate expenditure (domestic absorption) must equal
aggregate income (GDP). Within that constraint, the components
of domestic absorption are determined. Real investment grows at
the same rate as the capital stock, slightly faster than GDP. To
ensure that domestic absorption grows at the same rate as GDP,
real consumption grows slightly more slowly than GDP.

Government spending per capita is assumed to remain constant,

119 The alternative assumption of fixed real wages produces a similar
macroeconomic outcome (with slightly lower aggregate employment).  The
results are not reported here. See also Poot et al (1988), note 75, at 116-117.

120 The aggregate capital stock index is rental-weighted.
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although the composition is biased towards education and away

from health and social security.

Despite the growth in the ratio of capital to labour in the economy,
the real wage rate falls by 0.12 per cent. This reduction is
necessary in order to employ the additional members of the
labour force due to immigration. The lower rate is partly due to
the lower productivity of the labour force caused by the fixed
supply of land. As more labour and capital are combined with the
same amount of land, there is a downward pressure on the
productivity of both factors. As the economy-wide and industry
rates of return are fixed, and the cost of capital given by the
capital goods price index remains constant,121 the effect is

confined to the wage rate.

A second source of diminishing returns is associated with the
expansion of export volumes. The world prices of some of
Australia's major export commodities, especially wool, are
marginally depressed by an expansion in Australian export
volumes.  Although the price index for exports in domestic
currency increases slightly, this represents a reduction in foreign
currency prices once the increase in the nominal exchange rate is
taken into account. The price index for imports in domestic
currency prices increases by an amount exactly equal to the

appreciation in the nominal exchange rate, reflecting the

121 The rate of return on capital is defined as the ratio of the rental rate to
the cost of capital. Since the rate of return is fixed and the cost of capital
does not change, the rental rate stays the same. This assumes a constant
rate of depreciation, so that depreciation does not appear in the percentage
change equation.
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assumption that foreign currency import prices are unaffected by
the level of Australian demand. While the small open economy
assumption holds with respect to imports, it fails in particular
cases for exports. The price of imports rises faster than the price

of exports, representing in a terms of trade decline.

The need to maintain the balance of trade in the face of the terms
of trade decline is the reason for the real devaluation which
occurs.  Australian goods become cheaper relative to foreign
goods, representing an increase in international competitiveness.
The real devaluation (that is, the increase in the real exchange
rate) is the increase in the nominal exchange rate deflated by the
GDP price index. The terms of trade decline reduces the GDP
deflator relative to the consumer price index (CPI) because the
weight of imports is smaller in the GDP deflator than in the CPI,
and the weight of exports is greater.122 Since the CPI is held
constant, the GDP deflator drops slightly, making the real
devaluation greater than the increase in the nominal exchange

rate.

One consequence of the increase in competitiveness flowing from
the real devaluation is a reduction in imports relative to GDP.
Import payments increase, but not as quickly as GDP. The reason
for this is again associated with relative price movements.
Imports become more expensive in domestic currency, offering a
cost advantage to domestic import-competing producers.

Domestic producers and consumers facing a choice between

122 BR. Parmenter and P.D. Adams (1989), 'Economic Prospects: 1988-89 to
1994-95', Australian Economic Review (Q3), 5-15, at 10.
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domestic and imported commodities to satisfy their requirements
take advantage of the relatively cheaper Australian-made

commodities.  This causes a reduction in the ratio of import

payments to GDP.

Despite the improved competitiveness of exports on world
markets, their ratio to GDP also falls, although by less than the
import ratio. This represents a general shift away from producing
for export towards producing for domestic consumption. The
impact of immigration on the export sector in scenario I is,
however, far from uniform, and the adverse effects tend to be
concentrated on agricultural commodities, where the twin
constraints of the fixed supply of agricultural land and the
downward sloping demand curvesl!23 conspire to reduce
productivity. For minerals and a number of manufactured goods
and services, growth in exports outstrips growth in GDP. The
overall reduction in the export ratio reflects the large share of
agricultural commodities in total exports. Further comment

should await the detailed discussion of particular industries.

The general macroeconomic picture which emerges is that of a
virtually neutral outcome in which real GDP growth almost
matches the growth in aggregate employment. The slight degree
of diminishing returns displayed are a consequence of the
constraints of a fixed supply of agricultural land and low
elasticities of demand for some of Australia's principal exports.

The macroeconomic consequences of immigration reported for

123 The price per unit export decreases as the volume of exports expands.
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scenario I are, on the whole, fairly unspectacular. It should be
noted that this conclusion applies where immigration is an
exclusively population phenomenon. Then the principal direct
effect of immigration is simply an expansion of the population and
hence labour force.124  The economy is subject to slightly

increasing unit costs of production as it expands.

If one were to admit the possibility of scale economies reaped as a
result of immigration-induced expansion of the economy, then the
conclusions would be altered for the better. The difficulty is to
quantify the scale economies which would be achieved. In the
CEDA study, this was done by means of a classification of the
industries into high, medium and low economy of scale industries.
While the broad classification seems reasonable, and generally
concords with one adopted for the New Zealand study,!25 the
quantification of the scale economies (via the technological change
variables) was acknowledged to be purely arbitrary. In the
absence of respectable estimates for potential economies of scale
in Australian industries, no attempt is therefore made here to

incorporate them.

These observations are equally applicable to the link between
technological progress and immigration. The arguments
supporting the proposition that immigration increases the rate of
technological progress were reviewed at some length in the

introductory chapter.  Again, the difficulty is quantifying the

124 The assumptions about government spending and the structure of
household expenditure have only minor effects on the macroeconomic
outcomes.

125 Poot et al (1988), note 75, at 88-90.
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connection in a non-arbitrary fashion. Of course, it is possible to
use the model in a speculative way to ask what would be the
consequences if increased technological progress or scale
economies were assumed. It is debatable, however, whether the
results so obtained would represent anything more substantial
than the assumptions themselves. To the extent that the
assumptions are arbitrary, so would the results be arbitrary. For
this reason, the rate of technological progress is assumed to be
unaffected by immigration. Should empirical evidence be found
which demonstrates a connection, this could readily be
incorporated into the model. The impact of a 0.5 per cent increase
in the rate of neutral technological progress, for example, would

add approximately 0.5 per cent to the GDP result.

Scenario I focuses exclusively on the consequences of an
expansion of the labour force due to immigration. In the next

scenario, the funds transferred by immigrants are included.

Scenario 11

Many of the trade-related results for scenario Il are opposite in
sign to the scenario I results due to the balance of trade deficit
which is sustained. Fund transfers are treated as a windfall of
foreign exchange providing an additional source of national

income.126 Provided that the elasticity of demand for non-traded

126 As mentioned earlier, the impact of such a windfall has been analysed
in the context of a mineral boom. R.G. Gregory (1976), 'Some Implications
of the Growth of the Mineral Sector', Australian Journal of Agricultural
Economics 20(2), 71-91; R.H. Snape (1977), 'Effects of Mineral Development
on the Economy', Australian Journal of Agricultural Economics 21(3), 147-
156; B. Smith (1987), 'The Role of Resource Development in Australia's
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goods is greater than zero, some part of this additional income is
diverted towards consumption of non-traded goods.127 This
results in a reduction in the price of traded goods relative to non-
traded goods. In principle this may manifest itself as an increase
in domestic inflation (which would cause the price of non-traded
goods to rise) or a decrease in the real exchange rate (which
would cause the price of traded goods to fall). Since in this
scenario domestic inflation is constrained by holding consumer
prices constant, the relative price shift is effected via a decrease

in the real exchange rate.

A higher trade deficit therefore entails a decrease in the real
exchange rate (a real appreciation). This makes Australian
commodities more expensive relative to foreign commodities, so
that Australian exports are less competitive on world markets.
While domestic currency export prices fall, foreign currency prices
actually rise. This is caused by a reduction in export volumes
which acts to stimulate world prices. The marginally higher
export prices are not, however, sufficient to prevent a substantial

fall in export receipts.

As a result of the real appreciation, foreign imports are more
competitive in Awustralian markets relative to domestic

commodities. The price index for imports in domestic currency

Economic Growth', Centre for Economic Policy Research, Australian
National University, Discussion Paper No. 167.

127 According to Gregory (1976), note 126, at 77: 'If relative prices do not
f:hange mineral exports will result in the accumulation of foreign reserves
in London and New York banks and the wealth of the community, in terms
of the goods and services it consumes, will not increase.’ This remark is
¢qually applicable to immigrant fund transfers.



271

prices falls by an amount equal to the decrease in the nominal
exchange rate (again reflecting the assumption that world prices
for imports in foreign currency remain constant). The ratio of
imports to GDP increases, implying a shift away from domestically
produced import-competing goods. The increase of export prices

relative to import prices represents a terms of trade

improvement.

Compared with scenario I, the export and import-competing
sectors of the economy are worse affected. These are the sectors
with a direct link to international trade. Whereas in scenario I the
real devaluation which occurs is beneficial to these sectors, fund
transfers induce a real appreciation which reduces their
competitiveness.  The overall impact of financial immigration,
however, depends also on the expansionary effects of the

additional activity which occurs elsewhere in the economy.

The results indicate that the overall level of activity is greater
than in scenario I. The capital stock grows more in scenario II,
resulting in a higher ratio of capital to labour. In contrast to
scenario 1 this is reflected in a higher real wage rate!28 because
the diminishing returns associated with the fixed factor land are
reduced by a more pronounced shift away from agriculture. In
addition, the effects associated with the expansion of export
volumes in scenario I are now reversed as volumes contract and

unit prices for exports improve. In this scenario, the resource-

128 The higher real wage rate encourages greater demand for capital
formation, as it exceeds the rental rate on capital (which is equal to the cost
of capital given by the capital goods price index since rates of return are
held constant).
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based character of the Australian economy effectively becomes

less prominent.

As a result of the larger capital stock, GDP grows faster (1.62 per
cent) than in scenario I, producing a small productivity increase
(0.06 per cent). Fund transfers thus allow the economy to
overcome the productivity constraints of a fixed factor, by
allowing domestic absorption to exceed GDP. The most important
benefit is an increase in household consumption, which 1is

projected to grow at an annual rate of 2.78 per cent.

(b) Welfare consequences of immigrationl?29

A selection of welfare indicators is shown in Table 5.9. As noted
in the above discussion, GDP per worker declines fractionally (0.01
per cent) as a result of immigration in scenario I. While this is a
negligible difference, it is important in the sense that living
standards by this criterion are not significantly damaged by
immigration. The main reason for this is that capital dilution does
not occur. Furthermore, because of the higher participation rate
of immigrants in the labour force, GDP per head of population
increases by 0.12 per cent. By 2030, real GDP per head is
projected to be 5.3 per cent higher compared with the zero net
immigration scenario. This gain is essentially due to demographic

forces rather than any direct economic benefit associated with

129 The welfare effects of immigration on original residents is considered
separately.
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RESULTS: WELFARE INDICATORS

Annual growth rate (%)

Variable Scenario I Scenario 1l
GDP per capita 0.12 0.19
GDP per worker -0.01 0.06
Consumption per household 0.05 1.35
Consumption per worker -0.08 1.22
Real wage rate -0.12 0.15

Table 5.9
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immigration.130 The increase in real GDP per head of population is

less than the increase in the number of workers per head of

population.131

An alternative measure of welfare, consumption per worker, falls
by -0.08 per cent (3.5 per cent by 2030). The population
counterpart, consumption per head, increases by 0.05 per cent
due to the higher participation rate (2.2 per cent by 2030).
Because of the assumption that the rate of household formation is
directly proportional to population growth, average household
consumption is given by consumption per head. The final welfare
indicator shown in Table 5.9 is real wage per worker, which is
depressed by 0.12 per cent due to immigration. The long run
effect of immigration is to reduce real wages by 5.3 per cent

compared with zero net immigration.

These results for scenario I are similar in direction and magnitude
to the results obtained in both the CEDA and the CIE studies.132
The novel contribution of the present work is to investigate the
significance of immigrant fund transfers. The projections in Table
5.9 indicate that real welfare gains may result from financial
immigration. For scenario II, real GDP per worker is projected to
grow at 0.06 per cent, resulting in a 2.6 per cent increase by 2030.

Real GDP per head grows at 0.19 per cent (8.5 per cent by 2030),

130 Recall that the favourable impact of immigration on the age structure
is a temporary (albeit longlasting) phenomenon. In order to postpone the
ageing process indefinitely, it would be necessary 10 increase the size of
the annual intake in step with population growth.

131 The increase in the number of workers per head of population is the
labour force growth less the population growth.

132 Norman and Meikle (1985), note 71, vol. 2, at 518; Centre for
International Economics (1988), note 74, at 60-62.
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again due to the favourable demographic impact of immigration.
If the basis upon which these projections rest is accepted, then it
is apparent that substantial welfare gains potentially flow from

financial immigration, at least for the population as a whole.

Moreover, average household consumption is projected to increase
at an annual rate of 1.35 per cent. The welfare implications of
this are enormous. A key question, however, is the extent to
which original residents benefit from the higher average
household consumption. Are immigrant households with funds at
their disposal simply boosting the average level of consumption
throughout the economy? Indubitably, this must be a large part
of the story, although there may be indirect benefits to original
residents associated with the additional consumption. The welfare
of original residents is addressed in a subsequent section. To
foreshadow the approach followed there, it will be argued that the
impact of immigration on the real wage rate is central to the
welfare of original residents. As can be seen from Table 5.9, this

is negative for scenario I, but positive for scenario IIL

(c) Structural consequences of immigration: industrial activity

The discussion of the macroeconomic consequences of immigration
necessarily covered the broad forces responsible for structural
change. The purpose of the following discussion is to examine the

structural impact of immigration more closely.

Tables 5.10 and 5.11 show the industry growth rates for scenarios

I and II relative to the control of zero net immigration. Industries
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are classified according to their involvement in international
trade.133  The classifications used are exporting (E), export-related
(ER), import-competing (IC) and non-trading (NT). Exporting
industries are those in which exports comprise a significant part
of the total output, and include the major agricultural and mineral
exporters. Export-related industries are those which do not
produce directly for export but sell their output primarily to
export industries. An example of this includes the northern beef
industry which sells most of its produce to the meat processing
industry. The transport industries are also classified as export-
related. Industries are characterised as import-competing where
they sell in markets in which imports and domestic commodities
are close substitutes and the level of import penetration is high.
The final non-trading group is a residual category which includes

all industries with little or no exposure to international trade.

Scenario 1

Table 5.10 shows industry growth rates ranked in descending
order. The general conclusion to emerge is that, while no industry
suffers an absolute decline in activity, there are certainly winners
and losers in terms of relative growth rates. The export industries
are found at both ends of the table. The mining sector is projected
to experience rapid growth as a consequence of the expanded
labour force.  Mineral exporters benefit from the improved
international competitiveness flowing from the real devaluation

and lower wages, which confer a cost advantage on world

133 This classification adopted here follows DPSV, at 300-304.
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RESULTS: INDUSTRY GROWTH RATES (SCENARIO I)

Industry

0il

Coal

Services t0 mining
Iron

Other food products
Construction machinery
Defence

Man-made fibres, yarns
Other basic metals
Other metallic minerals
Northern beef

Cotton, silk, flax

Motor vehicles and parts
Other farming exports
Rail transport

Rubber products
Footwear

Locomotives

Other chemical products
Electrical machinery
Electronic equipment
Forestry

Clay products

Textile finishing
Residential building
Other metal products
Ready mixed concrete
Concrete products
Structural metal
Textile floor overlays
Joinery, wood products
Other alcoholic drinks
Plywood etc.
Non-metallic minerals
Cement

Other construction
Other machinery
Other repairs
Ownership of dwellings
Industrial chemicals
Paints, wvarnishes
Furniture

Wool yarns

Trade category

NT
E
ER
E
E

IC
NT
IC
E
E
ER
IC
IC
ER
ER
IC
IC
ER
IC
IC
IC
NT
IC
IC
NT
IC
NT
NT
IC
IC
IC
IC
IC
IC
NT
NT
IC
NT
NT
IC
NT
IC
IC

Annual growth
rate (%)

5.56
4.02
3.96
2.23
2.06
2.01
2.01
1.99
1.98
1.97
1.90
1.82
1.81
1.78
1.77
1.73
1.72
1.70
1.65
1.65
1.64
1.64
1.63
1.63
1.62
1.61
1.59
1.59
1.59
1.59
1.59
1.59
1.58
1.58
1.58
1.58
1.58
1.57
1.57
1.57
1.57
1.57
1.57



Other business services
Finance, life insurance
Electricity
Restaurants, hotels
Personal services
Signs, writing equipt
Road transport
Banking

Sheet metal products
Mechanical repairs
Plastic products
Water, sewerage
Insurance services
Social security
Education

Other textile products
Knitting mills
Margarine etc.
Clothing
Communication
Entertainment
Newspapers, books
Investment services
Gas

Household appliances
Glass

Retail trade
Commercial printing
Soft drinks, cordials
Bread, cakes

Pulp, paper
Wholesale trade
Confectionery
Tobacco products
Basic iron and steel
Other paper products
Other minerals
Leather products
Fibreboard

Sawmill products
Cosmetics etc.

Other manufacturing
Other farming

Soap and detergents
Beer and malt
Pharmaceuticals

Oil and coal products
Fruit and vegetables
Ships and boats
Poultry

Chemical fertilisers
Milk, cattle and pigs
Fishing

Milk products
Services to agriculture
Air transport

Flour, cereal products
Health
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Public administration
Meat products
Agricultural machinery
Aircraft

Scientific equipment
Prepared fibres
Water transport
Business expenses
High rainfall zone
Wheat/sheep zone
Pastoral zone

279

IC/ER
IC

ER/IC

mmma

1.17
1.15
1.11
1.09
1.09
0.95
0.87
0.75
0.70
0.63
0.57

import-competing

Key: E exporting
ER export-related
IC
NT

non-trading

Table 5.10
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markets.  Furthermore, world prices are basically unaffected by

the expansion in export volumes due to the high demand

elasticities for minerals.

As a result of the growth of the mining sector, industries which
supply the sector with goods or services are also projected to
prosper. A major use of transport services is facilitating the flow
of exports from producers to ports of exit. Rail transport, which
relies heavily on the export industries for custom (in particular,
mining), grows well above the economy-wide average. This in
turn generates favourable growth conditions for the locomotive
industry.  Construction machinery, which is used intensively in
the mining sector, also benefits.!34 In addition, the energy
industries (oil and coal) grow rapidly due to the energy intensive

nature of mineral processing.

In contrast to the mining industries, the agricultural sector on the
whole suffers a relative decline as a result of immigration.135 This
occurs despite the same favourable cost conditions arising from
the real devaluation and the lower real wages. The difference is
the constraint on expansion imposed by the fixed supply of
agricultural land and the lower unit price for higher export
volumes. The benefit conferred by the real devaluation is

outweighed by the cost associated with expansion.

134 The construction machinery industry also benefits from favourable
import replacement effects flowing from the real devaluation. This gain is
analysed below in the context of import-competing industrics.

135 The northern beef and sugar (other farming exports) industries are
exceptions to trend decline projected for the agricultural sector.  This
indicates that on balance the benefits of increased competitiveness
outweigh the constraints on expansion of a fixed supply of land and
diminishing unit export prices.
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The three wool-producing regions (pastoral, wheat/sheep and
high rainfall zones) suffer the greatest relative decline due to the
particularly adverse effects of expanding export volumes. The
prepared fibres industry, which exports processed wool, is
similarly affected. The high share of exports in total output of
many agricultural commodities, especially wool and wheat means
that the expansion of domestic consumption has little impact on
these industries. This is compounded by the low price and income
elasticities for basic food items, which means that the expansion in
household demand for basic commodities does not match the
overall increase in household consumption. So agricultural
industries which supply basic food industries are unable to recoup
domestically the losses incurred on the export side. The poultry
industry, although able to transform its product mix to expand
direct sales to household consumption, faces the same problem of
low household income elasticities for its products. In any event,
the fixed supply of agricultural land acts as a constraint
irrespective of the fraction of the product mix allocated to exports

or domestic consumption.

Other industries that sell current or capital goods primarily to the
agricultural sector are likewise adversely affected. These include
services to agriculture, chemical fertilisers and agricultural
machinery. In addition, water transport and one of its principal
supplying industries, ships and boats, suffer relative declines. The
impact on road transport is approximately neutral, suggesting that

the negative effects of the decline in the agricultural sector are
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counterbalanced by the positive effects of the growth of the

mining sector.136

The effect of immigration on import-competing industries
depends in part on the advantage conferred on domestic
producers over foreign competitors by the real devaluation. For
each industry (and thus commodity!37) the size of the advantage
in turn depends on the ease of substitution between domestic and
foreign commodities and the level of import penetration. Taken
together these two factors represent the extent of competition in

markets for particular goods and services.

A domestic producer generally gains more from a real devaluation
where a high degree of competition exists in the market for its
product, since a high premium is attached to cost advantages. The
import-competing industries that fare best as a result of
immigration are those which face a substantial import
competition. These include the following industries: motor
vehicles, footwear, electronic equipment, electrical machinery, and

textiles (especially man-made fibres and yarns, cotton, silk and

flax).138

136 Another reason why the road transport industry holds its ground is
that one of its main suppliers, the motor vehicles industry, is a major
import-competing industry and benefits from the real devaluation. The
road transport industry substitutes towards domestic vehicles and therefore
enjoys a cost saving which stimulates growth.

137 Recall that except for the multiproduct agricultural industries, all
industries in ORANI produce a single product (of the same name).

1383 1t is interesting to note that these are among the most highly protected
industries.  The rationale for protection in the first place was the high
level of competition faced by these industries.
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As well as import replacement effects, the relative growth rate of
an import-competing industry depends on changes in the size of
the total market it supplies. The import replacement and market
size effects may run in opposite directions. For example, although
the agricultural machinery industry is in a reasonably strong
position to replace imports, the slow growth of the agricultural
industries it supplies outweighs this benefit. In contrast, the
import replacement and market size effects may reinforce each
other. For example, import-competing industries which supply
intermediate inputs benefit where their customers both substitute
towards domestic suppliers (because of improvements in the
competitiveness of the suppliers) and increase their overall input
requirements (because of improvements in their own

competitiveness).

Several cases are evident from the results. The high growth rates
projected for industries early in the sequence of textile processing
(man-made fibres and cotton, silk and flax) indicate the advantage
of supplying expanding industries (for example, textile finishing);
as noted earlier, this reinforces a strong import replacement
effect. Perhaps a better example of the market size effect on its
own is the rubber products industry, which is projected to grow
well above the economy-wide average despite only a modest
import replacement effect. The reason for this is the large share
of the rubber products sold to the motor vehicles industry, which
grows rapidly. On the back of this expansion, the rubber products
industry performs well, despite no great competitive advantages

when considered in isolation.
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The high growth projected for the import-competing construction
machinery industry involves a similar explanation, as discussed
above. This time, however, it is the the expansion of the export
industries of the mining sector which provides the impetus for

growth.

The remaining industries produce non-traded goods and
commodities and embrace a substantial portion of the private
sector and the entire public sector. The pattern of performance is
not directly related to international trade linkages. Non-trading
industries face little or no import competition and thus have little
opportunity to expand production and sales via import
replacement. The reduction in real wages, however, lowers the
total cost of inputs which may be passed on to purchasers in the
form of reduced prices.13% The effect of lower prices on industrial
output depends on the demand responses of the purchasing
industries and households. Industries selling basic foodstuffs to
households grow more slowly than the economy-wide average,
due to the low price and income elasticities of demand for these
items. Construction and construction-related industries
experience above average growth, because of the demand for
capital inputs by the mining sector, in particular, and certain
capital-intensive import-competing industries such as the motor
vehicle industry. The activity of the public sector (modelled as
industries within the ORANI framework) is basically a function of

the level of government spending. The health industry grows well

139 Alternatively, prices may be maintained and profitability enhanced.
In the ORANI theory, pure profits are excluded.
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below the economy-wide average, while social security and

education grow at about the average rate.

On the whole, the impact of immigration on the relative sizes of
the trading and non-trading sectors in the economy is broadly
neutral. For exports the benefit of the real devaluation for the
mining sector is outweighed by the costs associated with
expansion for the agricultural sector, so that total exports grow
more slowly than GDP. Import-competing industries, however,
benefit from the real devaluation, and the ratio of imports to GDP
also falls. The net result is to preserve the size of the trading
sector, within which the mining and manufacturing sectors

increase their importance relative to the agricultural sector.
Scenario 11

Table 5.11 shows industries ranked according to projected growth
rates for scenario II. The striking feature to emerge is the
correlation of the ranking with trade classification. The top end is
dominated by non-trading industries, the middle ground by
import-competing industries, and the bottom end by exporting

and export-related industries.

Moreover, unlike scenario I, certain industries are projected to
suffer absolute declines as a result of financial immigration.
These are predominantly export industries, which now face the
adverse effects of a decrease in the real exchange rate induced by
the balance of trade deficit. The mining industries plunge from

being the highest growth sector in scenario I to become the worst
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RESULTS: INDUSTRY GROWTH RATES (SCENARIO II)

Industry

Ownership of dwellings
Personal services
Furniture

Household appliances
Restaurants, hotels
Textile floor overlays
Other alcoholic drinks
Water, sewerage
Entertainment
Insurance services
Plywood etc.

Other construction
Ready mixed concrete
Concrete products
Residential building
Joinery, wood products
Retail trade

Banking

Paints, varnishes
Cement

Mechanical repairs
Non-metallic minerals
Structural metal
Communication

Clay products

Other repairs
Electronic equipment
Gas

Beer and malt

Defence

Finance, life insurance
Air transport

Social security

Health

Investment services
Soft drinks, cordials
Glass

Sheet metal products
Textile finishing
Wool, yarns

Other metal products
Other business services
Other minerals

Trade Category
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Cosmetics etc.

Motor vehicles and parts
Aircraft

Electrical machinery
Pharmaceuticals
Other paper products
Education
Confectionery
Tobacco products
Signs, writing equipt
Newspapers, books
Commercial printing
Soap and detergents
Fruit and vegetables
Electricity

Sawmill products
Clothing

Other machinery
Knitting mills

Other textile products
Basic iron and steel
Scientific equipment
Bread, cakes

Oil and coal products
Plastic products
Other manufacturing
Forestry

Wholesale trade
Margarine etc.

Ships and boats
Rubber products
Pulp, paper
Fibreboard

Footwear

Public administration
Milk products
Locomotives

Road transport
Leather products
Cotton, silk, flax

Other farming exports
Industrial chemicals
Flour, cereal products
Man-made fibres
Other chemical products
Milk, cattle and pigs
Business expenses
Poultry

Construction machinery
Services to agriculture
Rail transport
Fishing

Chemical fertilisers
High rainfall zone
Water transport
Agricultural machinery
Meat products
Prepared fibres

IC
IC
IC
IC
IC
IC

IC
IC
IC
IC
IC
IC

IC
IC
IC
IC
IC

IC

IC
IC
IC

IC
ER/IC
IC
IC
IC
IC

ER
ER
IC
IC
ER
IC

IC
IC
ER

ER

IC
ER
ER

ER/IC

ER/IC
IC/ER
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Northern beef ER -0.39
Wheat/sheep zone E -0.51
Pastoral zone E -0.52
Other farming IC -0.81
Other basic metals E -1.15
Other food products E -1.62
Other metallic minerals E -1.75
Iron E -3.06
Services to mining ER -3.32
Coal E -5.18
Oil NT -5.74
Key: E exporting

ER export-related

IC import-competing

NT non-trading

Table 5.11
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affected sector in scenario II. The agricultural industries also
experience absolute declines. The cost of labour rises causing an
increase in the foreign currency prices of exports. Because of the
high price elasticities of demand for exports, this causes a
pronounced contraction in export volumes.!40 The slight increase
in prices received is quite insufficient to prevent the drop in

volumes causing export receipts to decline.

As in scenario I, industries relying on the mining and agricultural
sectors as their main customers reflect their fortunes closely.14!
The transport industries suffer relative (road transport) or
absolute declines (rail and water transport). The oil and coal and
coal industries also suffer, reflecting the lower energy

requirements of a declining mining sector.

Import-competing industries also suffer as a result of the
decrease in the real exchange rate. The principal import-
competing industries (including textiles, motor vehicles and
footwear) now struggle for precisely the same reason they
performed well in scenario I: the high degree of competition they
face. The relative ease of substitution between domestic and
foreign sources and the high level of import penetration mean
that foreign competitors are able to make substantial inroads as a
result of the loss of competitiveness of domestic producers. In
contrast, the import-competing industries which fare reasonably

well are those which do not face great competition from foreign

140 The contraction in export volumes is not so pronounced for wool, as the
price elasticity of demand is lower.

141 Including chemical fertilisers, services to agriculture and mining,
agricultural and construction machinery.
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producers or those which supply high growth industries. As noted
in the discussion of scenario I, the level of activity is a
combination of the import replacement and market size effects.
For scenario II, however, the import replacement effect is
negative.  The expansion of domestic markets should provide
some compensation for adverse import substitution. Whether on
balance a particular industry experiences relative decline or

growth depends on which of these two competing effects prevails.

The principal beneficiaries of financial immigration are the
producers of non-traded goods and services. The shift towards
the production and consumption of non-tradeables occurs because
of an increase in the price of non-tradeables relative to
tradeables.  This is borne out by the domestic currency price
indices in Table 5.8. Both the export and the import indices are
negative, so that for the CPI to be constant the price index for
tradeables must be positive. Unlike an increase in the price of
tradeables, which causes substitution towards foreign sources, an
increase in the price of non-tradeables is readily passed on to
purchasers (there being no other source of the desired good or
service). Whether a price increase for a particular commodity
leads to a loss in sales depends on the magnitude of the price and

income elasticities of demand.

The construction industry and its various satellite industries!42
perform well as a result of financial immigration. The underlying

reason is that the construction industry produces capital goods

142 Including cement, ready mixed concrete, concrete products, clay
products, glass, structural metal goods and non-metallic minerals.
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which are in demand due to the high level of investment. The
impact of financial immigration on the construction industry
generally, and the housing industry in particular, is substantial.
The housing industry in ORANI is modelled in two parts: a
residential construction industry (residential building) and a
housing investment industry (ownership of dwellings). The
residential construction industry sells its output (in the form of
capital goods) exclusively to the housing investment industry,
where activity is confined exclusively to capital creation
(investment) rather than current production.143 The appearance
of the industry 'ownership of dwellings' at the top of the list in
Table 5.11 is a function of the high demand for housing as a result

of financial immigration.

It is interesting to note that the projected growth of the housing
investment industry clearly exceeds population growth, so that
the stock of housing capital per capita increases. The allocation of
resources to unproductive capital is one of the bases of the
objection to immigration on the grounds of capital widening. The
industry growth rates in Table 5.11 reveal the dubious basis on
which the classification of capital as unproductive rests. As a
result of the growth in housing investment, the residential
building industry expands faster than the economy-wide average.
This in turn leads to rapid growth in its supplying industries,
some of which are non-trading and others import-competing. As
a result of the inter-industry linkages in the construction

industry, the boost to housing investment, coupled with the

143 Accordingly, there is no demand for primary factors in the ownership
of dwellings industry.
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favourable effects of the decrease in the real exchange rate,
stimulates growth in the entire sector. In these circumstances, it
is misleading to dismiss the increase in housing investment which
flows from financial immigration as an unproductive use of
resources. Similar arguments can be advanced for the industries
associated with the establishment of new households, including
those which produce furniture, household appliances, carpets and

paint.

The expansion of the non-trading sector of the economy is also
evident in the strong performance by services. Banking and other
financial services,!44 entertainment, retail trade, personal services

and communication are all projected to grow rapidly.

Industries with a large share of direct sales to households benefit
from the high growth of household consumption. The industries
producing basic food items for sale to households which grew
slowly in scenario I now expand at above average rates, despite

the generally low expenditure elasticities for these products.

The overall impact of financial immigration is the expansion of the
non-trading sector of the economy at the expense of the trading
sector.  This contrasts with scenario I, where the impact of
immigration was broadly favourable to the trading sector, except
for the agricultural industries which faced additional constraints.
The long term ramifications of this pressure on the trading sector

are analysed in a subsequent chapter.

1 . . . : 1
44 Including non-bank finance, insurance, investment services, and
business services.
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(d) Structural consequences of immigration: employment

The industrial pattern of employment growth as a result of
immigration closely reflects the pattern of industrial growth rates.
In scenario I, employment growth is above average in the mining
and manufacturing sectors, but below average in the agricultural
sector. In scenario II, employment in the non-trading sector
grows faster than in the trading (exporting and import-competing)

sectors.

Employment growth by occupation is shown for both scenarios in
Table 5.12. The pattern may be explained in the light of the
broad structural trends described in the previous section. The
occupations that gain the least in scenario I are rural workers and
skilled blue collar (other). The growth of the rural work force is
clearly limited by the low growth of the agricultural sector. A
considerable fraction of the skilled blue collar (other) category is
employed in the meat products industry, which is also projected
to decline. The white collar occupations, which are fairly
dispersed throughout industry, grow at a rate close to the average.
The growth of the skilled blue collar (metal and electrical)
category reflects the relatively strong performance of the import-
competing manufacturing sector, in particular the motor vehicle
industry. The slight increase in skilled blue collar building
workers is attributable to a slight growth in the construction
industry, while the modest increase in semi-skilled and unskilled
blue collar workers is the product of several competing factors.

The low growth of employment in the agricultural and food
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EMPLOYMENT BY OCCUPATION

Annual growth rate (%)

Occupation Scenario I Scenario II

White collar

Professional 1.57 1.50
Para-professional 1.50 1.73
Skilled 1.55 1.82
Semi- and unskilled 1.51 1.78
Blue collar
Skilled (metal/electrical) 1.62 1.57
Skilled (building) 1.58 2.10
Skilled (other) 1.45 1.54
Semi- and unskilled 1.60 1.40
Rural workers 1.49 0.09
Aggregate 1.56 1.56

Table 5.12
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processing sectorsl43 is more than compensated for by the above

average expansion in the transport, fabricated metals and

construction sectors.

The range of occupational growth rates for scenario II, in contrast
to scenario I, is wide. The number of rural workers is projected to
grow only marginally relative to the control of zero net
immigration. This relates to the comparatively worse
performance of the agricultural sector in scenario II. The most
rapidly expanding occupation is the skilled blue collar building
worker category, as a result of the strong growth in the
construction industry. The growth of skilled blue collar metal and
electrical workers, although around the average for the aggregate
employment, is lower than in scenario I. The reason for this is the
relatively poorer performance of the import-competing sector
which employs a significant proportion of this category. For semi-
skilled and unskilled blue collar workers, the balance this time is
tipped towards relative decline. @ The number of white collar
workers is projected to expand at well above the rate of aggregate
employment growth. This reflects the growth of the non-trading
sector, especially services and the public sector, which are major

employers of this type of labour.

This analysis is predicated on the view of the labour market as
segmented by industry and occupation. Although the real wage
rate is assumed to adjust to ensure a constant rate of

(un)employment in the economy as a whole, relative wages are

145 Except for other farming exports, which exports processed sugar.
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preserved between occupations and industries. The onus falls on
labour mobility to ensure that occupational and industrial
employment levels are compatible with wage relativities. If this
characterisation of the labour market is accepted, then one
implication is that it may be necessary to ensure adequate labour
mobility by regulating the skill composition of the immigration
intake to match the structural shifts in employment which

immigration induces.

The existence of skill-related criteria to determine the eligibility
of prospective immigrants is necessary for this exercise. This is
emphasised in Australian immigration policy. The usefulness of
particular skills to the Australian labour market is assessed
primarily according to current labour shortages. In 1989-90, the
fraction of intake under the skilled migration category was 35 per
cent. The main components of the skilled migration category are
Tripartite Negotiated Agreements (TNA),!46 the Employer
Nomination Scheme (ENS), the Business Migration Programme
(BMP) and Independent applicants. TNAs cover skilled people
nominated by an employer within an industry-wide agreement
between the government, employers and trade unions providing
for overseas recruitment of workers in an agreed set of
occupations for which the demand cannot be met from Australian
sources. Under the ENS, employers may nominate skilled people
for specific positions if they can show that they are unable to fill

the position from Australian sources by recruitment or training.

146 These were introduced pursuant to a recommendation of the Fitzgerald
Report (1988), note 74, at 90. The underlying strategy is reminiscent of the
Accord, a triangular consensus of the government, business and trade
unions established to reach agreement on major economic issues.
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The BMP, which is discussed at length in Chapter 7, recruits
people with the capacity and intention to establish a business in
Australia. The Independent category comprises unsponsored

applicants who possess skills, education and ready employability.

All of these sub-categories of skilled migration, with the exception
of the BMP, are designed to fill short to medium term labour
shortages. @~ The ENS in particular responds to immediate and
unforeseen labour needs. It offers the advantage that the demand
for immigrant labour is determined at the point of employment,
thereby ensuring a close correspondence between skills
demanded and those supplied. The TNAs are negotiated on the
basis of current and anticipated shortages, while the Independent
category, by awarding points for employability, in practice

incorporates similar considerations.

Immigration, as well as satisfying short term demand for
labour,!47 sets in motion forces which alter the long term
structure of the labour market. To the extent that the existing
labour force lacks the flexibility to adapt to the changing pattern
of demand, immigration policy should be formulated in the long
run  to accommodate structural developments which the
continuation of the programme entails. Furthermore, it is useful
in this connection to appreciate that financial and non-financial
immigration are likely to have quite different effects on the

composition of the labour force in the long run.

147 Some of which immigration itself creates.
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545 The effect of immigration on the welfare of original

residents148

The importance of inquiring into the effect of immigration on the
welfare of original residents was emphasised in the previous
chapter.149 There are two features of interest: the average income
of the original residents and the distribution of that income.
ORANI is not well equipped to address distributional issues, as it
contains only one class of household. Ideally, some information
about the impact of immigration on different income groups
within the original resident population is needed. It is
nevertheless possible to draw some tentative conclusions from the
ORANI results concerning the beneficiaries of the redistribution of
income caused by immigration, in terms of workers, and owners

of capital and agricultural land.

In Chapter 4, agricultural land was not included as a factor of
production. In a realistic model of the Australian economy such
as ORANI, it is included because of the importance of the
agricultural sector. The total income from factor payments is then

given by:150

Y = WL +RK + AN (5.4)

148 See also B.R. Parmenter and M.W. Peter (1990), 'A Reinterpretation of
the CIE Projections of the Long-Run Economic Effects of Immigration’,
Institute of Applied Economic and Social Research, University of
Melbourne, Working Paper No. 3/1990.

149 See Section 4.2.

130" Lower case symbols are reserved to represent percentage changes in

variables. This contrasts with earlier chapters where the lower case was
used to denote per capita (or per unit in the case of rental rates) variables.
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where W is the wage rate; L is the labour force; R is the rental rate
on capital; K is the capital stock; A is the rental on agricultural

land; and N is the quantity of agricultural land.

The income of original residents is:

Yo = WL, + RK + AN, (5.5)

This may be recast in percentage change form to give:

Yor = OL(W + L) + o (r + ko) + On(a + ngp) (5.6)

where the ¢'s are the shares of the factor payments in total

income.151

In order to use equation (5.6) to determine the change in income
of the original residents, it is necessary to evaluate the changes in
their factor endowments as a result of immigration. The size of
the original resident labour force is unaffected by immigration; it
is assumed to remain constant relative to the control of zero net
immigration.152  Similarly, the amount of agricultural land

remains constant.

151 Note that the equation:
A=BC
in percentage change terms is:

BC
a= X(b + C)

Equation (5.6) is a simple extension of this.

152 This does not imply that the labour force of the original residents is
static, but that immigration has no impact on its growth, so that it increases
at the same rate with or without immigration. This assumption underpins
the labour force projections discussed earlier. It is equivalent to the
proposition that immigration has no effect on the participation rate of
original residents in the labour force.
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The final issue to resolve is the impact of immigration on the stock
of capital owned by the original residents. It is assumed that the
capital ownership by original residents remains unchanged as a
result of immigration.153 This rests on the basis that prior to
immigration the original residents were saving and investing an
amount sufficient to maintain the capital intensity in the economy,
and that they continue to do so after immigration. Although the
aggregate capital stock is projected to increase as a result of
immigration, the original residents will not be able to finance this
expansion unless their level of savings increases. Assuming this
does not happen, the additional capital stock which results from
immigration is financed by immigrant fund transfers or foreign

investment.

Equation (5.6) then reduces to:

Yor = OLW + OkrI + Ona (5.6)

Using this equation the effect of immigration on the income of
original residents can be calculated. The results are shown for

both scenarios in Table 5.13.

In scenario I, the rental rate on agricultural land is projected to
rise considerably as the fixed supply is exploited more
intensively. In contrast, the wage rate falls, reflecting the drop in

productivity throughout the economy.  With the real rate of

153 This is the assumption made in Parmenter and Peter (1990), note 148.
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INCOME OF ORIGINAL RESIDENTS

Variable Scenario I Scenario II
Wage rate -0.12 0.15
Rental on capital -0.01 -0.02
Rental on land 0.96 -0.16
Returns to labour -0.07 0.09
Returns to capital 0.00 -0.01
Returns to land 0.02 0.00
Real GDP per capita -0.05 0.08

Table 5.13
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return on capital held constant, the income of original residents is
determined by which of these two effects prevails. The growth
rate of returns to each factor is weighted by the share of income
from that factor in total income.l354 The negative real wage effect
dominates and as a result the total income from factor payments
accruing to original residents falls annually by 0.05 per cent. This
is equivalent to a decrease of 2.2 per cent relative to the control

scenario by 2030.

The situation is reversed in scenario II, where the decline in the
agricultural sector means that land is actually wused less
intensively. Consequently, the rental rate on land falls. The wage
rate is projected to grow at an annual rate of 0.15 per cent, with
the result that returns to labour grow at 0.09 per cent. Despite
slight decreases in returns to their capital and land, the
improvement in real wages produces an increase in total income
for original residents. By 2030, the cumulative effect of the 0.08
per cent annual gain would be that original residents receive an

income 3.5 per cent higher than it would otherwise have been.

Two points should be noted. The first is that the results in Table
5.13 reveal some information about the impact of immigration on
the distribution of income accruing to original residents. While it
would be an exaggeration to describe immigration as hostile to
labour in scenario I, it does redistribute income away from
workers to owners of agricultural land. Financial immigration has

the opposite effect, and favours labour to some extent.

154 In the ORANI database the shares are 0.665 (labour), 0.317 (capital) and
0.018 (land). See Parmenter and Peter (1990), note 148, at 22.
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The second point is these results, while not entirely negligible, are
hardly decisive arguments in favour or against immigration. It is
clear that the traditional argument advanced by trade unions
against immigration on the grounds of real wage pressurelSS is
vitiated if the demand for capital is satisfied by funds transferred
by immigrants of foreign borrowing. The overall impact on the
income of original residents is fairly negligible; slightly positive in
one scenario and slightly negative in the other. Certainly neither
result would act as a decisive economic argument for or against

immigration.

5.5 Conclusion

A CGE model such as ORANI inevitably has limitations associated
with its underlying theory, empirical specification, database and
comparative static methodology. These were emphasised in the
earlier sections of this chapter, and should be borne in mind when
assessing the importance of the results presented here.
Nevertheless, ORANI is well suited to an investigation of the effect
of a policy such as immigration which impacts in a complex way
on the Australian economy. In particular, it offers an unusually

detailed insight into the structural impact of immigration.

Two scenarios were analysed in considerable detail. The first
treated immigration essentially as a population phenomenon, with

the principal impact confined to the expansion of the labour force,

155 This is related to the concern about unemployment; see Section 1.2.1.
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while the second incorporated the high level of funds now
transferred by immigrants. Whereas a simple labour force
expansion benefits the trading sector of the economy, fund
transfers reverse the effect, so that the non-trading sector is

favoured.

It may be that in the long run the structural adjustment required
to accommodate immigration is significant. Both scenarios entail a
reduction in the exposure of the economy to international
competition, although the effect is more pronounced where fund
transfers are taken into account. While the possibility is not
captured within the ORANI framework, a structural shift towards
a closed economy could entail a reduction in economic efficiency.

This hypothesis is explored in the final chapter.
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Chapter 6

The regional impact of immigration

The industrial geography of Australia is marked by a
pronounced core-periphery pattern of production.
Within this broad spatial pattern, the states specialise
in different activities. Immigration is therefore likely
to have a differential impact on the states, depending
on their industrial composition. To investigate this
possibility, the results obtained in Chapter 5 are
disaggregated to the state level using a balanced
input-output regional model available as an add-on
facility to ORANLI.
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6.1 Industrial geography of Australia

The purpose of this chapter is to investigate the regional
consequences of immigration. To this end the results presented in
the previous chapter are disaggregated to the state level. Such an
exercise is of considerable interest due to the federal structure

which characterises the Australian political and economic system.

In a recent account, Powell identifies the principal forces which

have shaped the spatial pattern of production in Australia:

[Tlhe modern industrial geography of Australia continues to
reflect the existence of a strong federal structure, the
unequal attraction of New South Wales and Victoria and the
general dominance of the port-capitals, and the blank spaces
over most of the map except for the great mining oases.l

To this should be added the sheer size of the country and most of
the states. For several decades after federation in 1901 this,
combined with the interests of the states in obtaining a share of
manufacturing employment and thereby maintaining some degree
of regional economic autonomy and political influence, led to
substantial duplication of industrial effort. The relative reduction
in transport costs and the post-war influx of foreign capital,
however, promoted national integration. The resulting pattern of
production bears the hallmarks of a pronounced dichotomy

between core and periphery.2

I JM. Powell (1988), An Historical Geography of Modern Australia,
Cambridge University Press, Cambridge, at 251.

2 Within each state, the core-periphery dichotomy is also evident in the
dominance of the capital cities.
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The core states, New South Wales and Victoria, now account for
approximately 75 per cent of national economic activity. Their
economies are fairly diversified, in contrast to those of the
periphery states. South Australia, for example, is heavily
dependent on a narrow range of manufactured products including
cars and white goods.3 The other periphery states, Queensland,
Western Australia and Tasmania are reliant on their natural
resource bases, and are relatively more export-oriented than the

core states.

Various state industrial specialisations have evolved, including
food processing and timber in Queensland; basic metal products,
machinery, chemical, petroleum and coal products in New South
Wales; clothing and footwear in Victoria; fabricated metals in
Western Australia; pulp, paper and textiles in Tasmania; and, as
mentioned above, motor vehicles and white goods in South

Australia.4

Given the variation in the structure of state economies,
immigration is likely to affect each differently. It is an instructive
exercise to consider which states may benefit as a result of
immigration and which may suffer.5 In the following section,
regional models suitable for this sort of inquiry are discussed, and

in the third section, a regional version of ORANI is described.

3 PD. Wilde (1981), 'From Insulation Towards Integration: the Australian
Industrial System in the Throes of Change', Pacific Viewpoint22, 1-24.
4 Powell (1988), note 1, at 251.

Not least because the states are important in lobbying the federal
government for policies beneficial to them.
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Finally, the results obtained in the previous chapter are

disaggregated to the state level.

6.2 Regional modelling

Numerous operational methods have been developed for regional
analysis, including economic base, input-output, comparative cost-
industrial complex, linear programming, econometric and
transportation models. It is beyond the scope of the present work

to attempt a comprehensive survey of these methods.

Some progress has been made towards the integration of these
techniques to produce multiregional models which draw on their
complementary strengths.® For example, the theoretical structure
of an integrated multiregional model for policy analysis has
recently been proposed for the Australian economy.” While each
component of the integrated model is capable of implementation,
and the steps necessary to link the component sub-models are

specified, the model is not at this stage operational.

Of the methods for regional analysis listed above, the one which
bears the closest family resemblance to ORANI is the input-output

approach.8 The development of regional input-output modelling

6 W. Isard and L. Anselin (1982), 'Integration of Multiregional Models for
Policy Analysis', Environment and Planning A 41, 359-376.

C. Smith (1989), Integrated Multiregion Models for Policy Analysis: An
Australian Perspective, North-Holland, Amsterdam.

8 It will be recalled that ORANI is implemented on an input-output
database.
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has spawned a substantial literature.9 The approach is based on
the inputs and outputs of each sector in an economy and the
linkages between sectors. In principle, the structure of the
interrelationships can be captured in a tabular format, although in

practice data deficiencies may prevent a full representation.

Before turning to the various multiregional versions, it is
convenient to outline the input-output approach for a single
region.  Consider region R with n industries.1® The output
produced by a given sector can be used as either an input to other
sectors (intermediate demand) or consumed (final demand). The
input-output balance for the regional economy can then be

expressed as a series of linear equations:1!

n
X; = zXE+ Y; (i=1,...,n) (6.1)
=1

where:

)d{ is the total output of industry i;
X,-l} is the amount of output of industry i used by industry j;

R . .
and Yi is the amount consumed as final demand.l2

This equation may be represented as a system of accounts (an

input-output table).

9  See R.C. Jensen (1990), 'Construction and Use of Regional Input-Output
Models: Progress and Prospects', International Regional Science Review
13(1-2), 9-25.

10 At this point, the discussion draws on Smith (1989), note 7, at 9-13.

11 This is simply an accounting relation.

12° Note that for ease of exposition all industries are assumed to produce a

single product and all products are assumed to be produced by only one
industry.
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The transition from this set of accounting identities to an
operational model requires several restrictive assumptions. The
principal assumption is that inputs are required in fixed

proportions.  This may be written in terms of technological

coefficients:
R R R
a;; = X5 / X (6.2)

where the coefficients are assumed to be invariant to time and

changes in the level of output.

Equation (6.2) may then be written as:

n
{3 e
=1
(6.3)
Using matrix notation, this becomes:
(I-AR)XR = YR (6.4)

where:
XR is a (n x 1) vector of outputs;
YR is a (n x 1) vector of final demands; and

AR is a (n x n) matrix of technological coefficients.

If the levels of final demand and the set of technological
coefficients are known, then equation (6.4) may be solved for the

levels of production-
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XR = (I-AR)-1YR (6.5)

This is the standard form of the single region input-output model.
It may be extended to yield income multipliers by incorporating a

household sector within the structural A’ matrix.13

The theoretical limitations of the input-output model for regional
analysis are well summarised by Smith.!4 They include the
assumption that production relations are linear, so that inputs are
a fixed proportion of the level of output of the purchasing
industry. This entails constant returns to scale and zero elasticity
of substitution among inputs.!5 Where a household sector is
incorporated in the model, consumption relations are similarly
linear, so that each consumption good is allocated a fixed
proportion of household income.l®6 There is thus no scope for a
response to relative price changes, in terms of the input or output
mix. Input-output models further assume that no capacity
constraints exist. As a result the supply of required inputs
(commodity and factor) is infinitely elastic. This may be
contrasted with a general equilibrium approach which is

characterised by the existence of such constraints.

I3 Households are viewed as selling labour as 'output' and using the income
received (mostly wages) to purchase 'inputs' of consumption goods. The
model can also be extended to yield employment by industry multipliers
using a set of industry output to employment coefficients.

14" Smith (1989), note 7, at 12-13.

15" In contrast, the ORANI production technology allows a measure of
flexibility in combinations of intermediate inputs and primary factors in
response to relative price changes. The assumption of constant returns to
scale is, however, the same.

16 This may be contrasted with ORANI where the allocation of household

income depends on the income and price elasticities of demand for the
good.
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Locational factors such as transport and energy costs are ignored
in input-output models.!7 In addition, production by different
industries is additive, precluding the possibility of economies or
diseconomies of scale which might arise as a consequence of
technological, production and marketing linkages among

industries which are spatially juxtaposed.l8

A further difficulty with the input-output model described above
is that it is confined to a single region. A representation of a
multiregional system therefore requires an extension of this
model. A multiregional input-output (MRIO) model was first
proposed by Isard.!® For a system comprising m regions with the
same n industries in each region, the general form of the MRIO

model may be represented as:

m
n
X = E z>g‘j5+Y‘f (i=1,..n) (R,S=1,...m)
j=1
S=1

where:

(6.6)

)Q-st is the amount of output of industry i in region R used by

industry j in region S; and

17 Smith (1989), note 7, argues that comparative cost considerations are
particularly important for the mineral extraction and processing
industries in Australia, both of which are highly cost sensitive (to
transport costs in the case of extraction and energy costs in the case of
processing).

18 Such linkages are the rationale for the industrial complex approach.

19 W. Isard (1951), 'Interregional and Regional Input-Output Analysis: A
Model of a Space Economy', Review of Economics and Statistics 33, 318-328.
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Y? is the amount consumed as final demand (irrespective of

the region of origin of demands).20

As in the single region case, in order to render this accounting
identity operational, it is necessary to assume that the input-
output structure is captured by fixed technological-trade
coefficients.2l A typical coefficient specifies the amount of input
from industry i in region R which is required per unit of output of
industry j in region S:

RS

RS, S

In order to derive estimates of these coefficients, commodity flow
data by both region and industry of origin and destination is
necessary. Such information is rarely available.22 It is therefore
usually necessary to make certain simplifying assumptions to

reduce the amount of data required.

The starting point is to recognise that the coefficients conflate
assumptions relating to both production technology and
interregional trade, which can be separated into technological and

trade components:23

20 Note that for ease of exposition all industries are assumed to produce a
single product and all products are assumed to be produced by only one
industry.

21 Again, they are assumed to be invariant over time and to changes in the
level of output of industry j in region L.

22 As a result, the general form of the interregional model has been
implemented in very few cases. For a review of past applications, see Smith
(1989), note 7, at 21-22.

23 H. Hartwick (1971), 'Notes on the Isard and Chenery-Moses

Interregional Input-Output Models', Journal of Regional Science 11(1), 73-
86.
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Xi X
—E-E @(ij=1,...n) (R,S=1,..m) (6.8)

RS RS S

where:

Cij is a trade coefficient; and

aj; 1s a regionally specific technological coefficient.

Each trade coefficient represents the fraction of total purchases of
commodity 1 by industry j in region S which is produced in region
R. The technological coefficients are identical to those described

for the single region model.

In a similar fashion to the single region model, the model can be
solved for the levels of production by industry in each region.

This may be represented in matrix notation as:

X = (I-B)'Y (6.9)

where:

X is a (Un x 1) vector of outputs by region;
Y is a (Un x 1) vector of final demands by region; and

B is a (Un x Un) matrix of technological-trade coefficients.
Decomposing the matrix of technological-trade coefficients gives:
X = (I-CAY'Y (6.10)

where:
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C is a (Un x Un) matrix of trade coefficients; and

A is a (Un x Un) matrix of technological coefficients.

In the absence of data relating to regional technology, the
economy-wide technological coefficients are generally assumed to
apply at a regional level.24 In the construction of MRIO models
most energy has been devoted to the specification of interregional
trade flows in the absence of sufficient primary data.?5 Several
techniques have been developed to transform the general MRIO
model into an operational form, by introducing further simplifying

assumptions about the pattern of interregional trade.26

Even if the necessary data to implement the general MRIO model
were available, a number of theoretical limitations exist. These
relate to the assumption that intraregional technological
coefficients and interregional trade coefficients are constant. The
remarks made earlier about the deficiencies of fixed technological
coefficients in the single region model are equally pertinent here.
The implications of fixed trade coefficients are similarly
questionable. As Smith notes, stable trading patterns imply
constancy of regional production and interregional transport costs,
and the absence of supply constraints (in the form of production

or transport constraints).27

24 DPSV, at 255.

25 Whereas in the past, great resources were devoted to the ab initio
construction of input-output tables on the basis of surveys, the field of
regional input-output modelling is now dominated by non-survey tables.
For a critique of this development, see Jensen (1990), note 9.

26 It is beyond the scope of the present work to elaborate further on the
MRIO models which have been developed. For a review see Smith (1989),
note 7, at 23-37.

?7 Smith (1989), note 7, at 22. The existence of supply constraints can be
imposed in the form of ad hoc restrictions.
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This completes a very brief survey of regional input-output
modelling.  While cursory, it serves the purpose of placing in
context the method for the regional disaggregation of ORANI

results, to which we now turn.

6.3 Regional disaggregation of ORANI results

6.3.1 Theoretical structure

The method used to disaggregate ORANI results to state level is
derived from the balanced regional input-output (BRIO) model
proposed by Leontief28 and implemented by Isard.2® While
falling short of a fully fledged MRIO model, a BRIO model is
superior to a set of single region models. The essence of the BRIO
is the classification of industries as local or national. Local
industries are assumed to sell their outputs only within the
region; for reasons of transport costs, economies of scale,
perishability, and so forth, interregional trade is negligible.
National industries, in contrast, sell their output to purchasers
(households and industries) in other regions. The input-output
balance then occurs at an economy-wide level for commodities
produced by national industries, and at a regional level for
commodities produced by local industries. The general

framework of BRIO models is shown in Figure 6.1.

28 W.W. Leontief (1953), 'Interregional Theory’, in W.W. Lecontief et al
(eds), Studies in the Structure of the American Economy, Oxford University
Press, New York.

29 W. Isard (1953), 'Some Empirical Results and Problems of Regional
Input-Output Analysis', in Leontief et al, note 28.
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The classification of industries as national or local allows the

national matrix of input-output coefficients to be partitioned in

the following way:30

ALLIALN
ANL‘ANN

A= (6.11)

where:

L and N denote local and national, respectively; and

AN, for example, is a sub-matrix of coefficients showing the

output of regionally balanced (local) commodities required

per unit of production of nationally balanced commodities.

The economy-wide output of national industries is given by:

Xy = (I-Ay Y (6.12)

where (I-A)y is the sub-matrix of (I-A) which covers the direct

and indirect requirements for commodities produced by national

industries.

A central assumption of BRIO models is that the location of

national industries is assumed to be independent of the location of

30 See Smith (1989), note 7, at 13-18, for a more detailed treatment.
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SCHEMATIC REPRESENTATION OF A BALANCED
REGIONAL INPUT-OUTPUT MODEL

National final demand (6.12) National output of
for output of national >—1t national industries
and local industries vy
XL
(6.13)
National Regional output of
technological > national industries
coefficients A R
XN
> (6.14)
>
Demand by national
Regional shares of industries in a region
output of national > for output of local
industries 3 industries in t}}{at
region A Xy
(6.14)
[ 2
Regional final demand Regional output of
for the output of & > local industries
local industries L XR
L
Y

Figure 6.1

National output of
local industries

Xy
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demand for the commodities they produce. It is assumed that for
each national industry the share of output among regions remains
constant regardless of the level of output. The outputs by region

of national industries are then given by:
Xx = Ry Xy (6.13)

where Ry is a matrix of regional shares in the economy-wide

production of national commodities.

The outputs of local industries in each region depend in part on
the inputs of local commodities required to support the production
of national industries in that region. These inputs must be
supplied exclusively by local industries in the region since these
commodities do not flow between regions. Also, local production
must satisfy national final demand for local commodities
consumed in the region. Finally, the demand by other local
industries for local commodities as inputs must be included. It
can be shown that the required level of production of local

industries is given by:31

Xt = (AL (Apy Xy + YD) (6.14)

R . ) .. )
where Y, is the final demand for local commodities consumed in

region R.

31 Smith (1989), note 7, at 17.
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In this way, BRIO models generate the regional output of national
and local industries. It will be apparent from the preceding
discussion that three separate steps are involved in standard
applications of BRIO models.32 First, a conventional economy-
wide input-output model is used to calculate economy-wide levels
of output. Secondly, the outputs of national industries are
allocated to the regions on the basis of their pre-determined
shares in the economy-wide production of national commodities.
Finally, regional outputs of local commodities are obtained by

solving the set of single region input-output models.

BRIO models suffer from a number of limitations in addition to
those generally associated with input-output models.33 The
classification of industries as national or local has been criticised
as arbitrary.34 The assumption that the location of production is
independent of the location of demand is clearly an over-
simplification that fails to take into account, for example,
transport and energy costs. Also, the assumption of uniform
regional technology may not be justified in particular instances. A
further general limitation of BRIO models is that they do not
incorporate interregional linkages and therefore do not capture
feedback effects. Consequently, BRIO models are limited to the
regional impact of economy-wide changes and are not suitable for

investigating the national implications of regional changes.3>

32 See, for example, W.W. Leontief, A. Morgan, K. Polenske, D. Simpson and
E. Tower (1965), 'The Economic Consequences - Industrial and Regional - of
an Arms Cut', Review of Economics and Statistics 48, 217-241.

33 Recall the remarks made in the previous section.
34 Smith (1989), note 7, at 17.
Isard (1953), note 29.
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Nevertheless, the sequential nature of this procedure suggests its
attractiveness as an adjunct to ORANI. The ORANI regional
equation system (ORES) has been developed which substitutes
ORANI for a national input-output model in the BRIO structure.
This allows the economy-wide results projected by ORANI to be
subsequently disaggregated to the state level. A full description

of the ORES facility is contained in the original documentation of

ORANI.36

As well as the obvious convenience of this approach as a post-
solution disaggregation, it is economical in its demands for data.
As a species of BRIO model, it avoids the need for interregional
commodity flow data by classifying industries as local or national.
It also avoids the need for information about regional technology

by assuming that technology is independent of location.

A list of the industries which are regarded as local is shown in
Table 6.1. The category mostly includes service industries
(private and public sector). The remaining industries appearing in
Tables 5.10 and 5.11 in Chapter 5 are considered to be national.
For national industries, the pattern of production is assumed to be
unconnected with the pattern of demand. The regional activity
levels of national industries are assumed to reflect base-period
shares of the regional industry in aggregate output. In percentage
change terms, a given increase in aggregate output is assumed to

cause the same increase in regional production.

36 pB, Dixon, B.R. Parmenter, J. Sutton and D.P. Vincent (1982), ORANI: A
Multisectoral Model of the Australian Economy, North-Holland, Amsterdam
(hereafter DPSV), at 253-283.
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LOCAL INDUSTRIES IN REGIONAL ORANI

Agricultural services
Bread, cakes

Ready mixed concrete
Water, sewerage
Residential building
Other construction
Wholesale trade
Retail trade
Mechanical repairs
Other repairs
Communication

Banking

Finance, life insurance
Investment services
Insurance services
Other business services
Ownership of dwellings
Health

Education

Social security
Entertainment
Restaurants, hotels

Table 6.1
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For local industries, output is assumed to be sold in the region of
production.  This is imposed by requiring that the aggregate
output of a local commodity in a region is equal to the demand for
it in the region. Several further assumptions are required to solve
the commodity balance equations, relating to the components of

regional demand for local commodities.37 It is assumed that:

(i) Regional investment is allocated to the regions in the
same proportion as current production;38

(ii) Household consumption at a regional level is
proportional to regional labour income;

(iii) The level of international exports from regions is
proportional to the economy-wide level; and

(iv) The regional allocation of government expenditure 1is

proportional to the economy-wide level.

By making these assumptions, the regional output of local
commodities can be expressed in terms of economy-wide
variables generated by ORANI. Combined with the assumption of
fixed regional shares in national industries, this means that all
industry outputs can be generated at the regional level in a

manner consistent with ORANI economy-wide results.3?

37 See DPSV for a more detailed discussion.

38  For national i