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Summary

The Department of Immigration and Citizenship (DIAC) hosted a colloquium on 14 October 2010 to
consider two reports commissioned by the Department to inform advice to the Australian Government
about the relationships between the dynamics of net overseas migration (NOM) and population on the
one hand and Australia's labour force and built and natural environments on the other, and the
implications of these relationships for Government policy. The authors of the research presented their
papers; and these were critically analysed by reviewers and invited discussants with a view to
determining the utility of the research for policy. The authors were provided with an opportunity to
respond to the reviews.

The report ‘Labour Supply and Per Capita Gross Domestic Product; Australia 20102050' (McDonald &
Templeton) examined changes in the marginal effects of increasing levels of net overseas migration
NOM on the growth rate of GDP per capita to determine whether any particular migration level or range
of levels marks a turning point where the advantage of further migration is likely to be outweighed by the
disadvantages of increased population.

The other report, 'Research into the Long-Term Physical Implications of Net Overseas Migration:
Australia in 2050' by the National Institute of Labour Studies (NILS) set out to establish the impact of
various levels of NOM on Australia’s natural assets and the built environment.

Reviewers concluded that the McDonald and Temple report made a useful contribution to an
understanding of labour supply and GDP issues. However as the as the model is demographic rather than
economic, it could benefit from further development and testing to increase its utility. The researchers
agreed with this assessment.

The NILS report deployed, among other approaches, the Australian Stocks and Flows Framework
(ASFF), a physical model of the environment and the economy. The utility of this model was highly
contested by the reviewers who concluded the findings resulting from this modelling should be
interpreted with caution due to an absence of important structural information, including prices. The
researcher has provided a written response to this review.
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Introduction

The Department of Immigration and Citizenship (DIAC) hosted a colloquium on
14 October 2010 to consider two reports commissioned by the Department to inform
advice to the Australian Government about the relationships between the dynamics of
net overseas migration (NOM) and population on the one hand and Australia's labour
force and built and natural environments on the other, and the implications of these
relationships for Government policy.

For the colloquium, invited experts critically reviewed the two reports and the authors
of those reports responded to the critiques.® Others present took the examination of
the reports further by contributing to discussion of the reports, the critiques and the
authors' responses.

The colloquium sought agreement about:

o key features of the relationships and their policy implications

e issues on which disagreement cannot be resolved at the colloquium

e issues requiring additional research to clarify uncertainties, risks, disagreements,
relationships and policy options.

Attendees at the colloguium included the Government's relevant key policy advisors.

The following account of the points arising represents the considered views of the
discussants.

Session 1: The impact of migration on future economic and labour force growth
Chair: Mark Cully, Chief Economist, Department of Immigration & Citizenship

Report: ‘Immigration, Labour Supply and Per Capita Gross Domestic Product;
Australia 2010-2050" Professor Peter McDonald and Jeromey Temple, Australian
Demographic & Social Research Institute, Australian National University

Discussants: David Rumbens, Director, Access Economics; Professor Phil Lewis,
Professor of Economics, University of Canberra

Points arising: Dr J Temple

A NOM between 160 000 and 210 000 seems to produce the optimal economic
benefit.

e Without migration, Australia faces a substantial decrease in labour force aggregate
participation. By 2020, labour force growth would be 1.3% per annum given a
NOM of 180 000, but 0.3% with a zero NOM.

e Migration has a meaningful impact on rate of growth of GDP per capita.
e NOM has greatest impact on ageing in earlier years.

Dr Temple noted that the model used had several limitations and unrealistic
assumptions. For example: it assumes the average hours worked to be constant —
these will be variable in the real world; it does not incorporate positive or negative

% The reports are available at www.immi.gov.au

Page 2 of 10
17/12/2010



feedback; and it takes no account of macroeconomic shocks or the dynamics of the
demand for labour.

Points arising: Mr D Rumbens

A Dbrief paper and the powerpoint slides of Mr D Rumbens’ review are at Attachment

A.

The productivity, participation and population (PPP) framework is appropriate.

Multiple lines of research confirm that a NOM in the range of 160,000 to 210,000
is optimal for Australia, given current circumstances.

The benefits of NOM can be evaluated by increases in labour force participation
and productivity rates, and policies that better achieve these require consideration,
but the benefits of migration extend beyond these two factors.

The increasing size of the labour force and its structural dynamics, including the
marked increase in the participation rates of older workers, are significant
considerations.

The better the targeting of NOM in relation to Australia’s skills needs, the greater
the benefits and the greater the likelihood that benefits will exceed costs.

It is important to note that NOM is cyclical because it is demand driven and the
macroeconomy is cyclical.

There is a risk for policy and economic performance if NOM and the economy
become counter cyclical, as may now be happening.

Mr Rumbens considered the ANU report makes a significant contribution to the
policy debate and would be helpful to policy development.

Points arising: Professor P Lewis

The powerpoint slides of Professor Lewis’ review are at Attachment B

The ANU model is a demographic, not an economic model.
NOM is heterogeneous, not homogeneous, as is the labour force.

The services sector, not mining or manufacturing, dominates the structure of
Australia’s workforce; and is increasing proportionately.

Considering participation rates and productivity gains, an optimal unemployment
and underutilisation rate of human capital should be the focus of policy, not
simply historical or current levels (which are fixed in the ANU model).

A relevant variable is the structure (and the dynamics) of the composition of
social welfare payments administered by Centrelink. For example, the numbers of
single parent benefits have doubled since 1980s, and the numbers of disability
benefits have almost tripled. If Australia had the social welfare levels of the
1980s, there could be an additional 1 million workers available today.

Another relevant variable is the level of education of the workforce, since
unemployment varies with level of education: the higher the level of education,
the better the employment outcomes. Long term unemployment is dominated by
those leaving school at Year 10. As the current cohort of young people has a
higher level of education than earlier cohorts, we should see those numbers on
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benefits declining over time. If we don’t see that, then policies have failed. This
may have important implications for demand on migration. A crucial variable for
policy is the amount of capital per worker.

To achieve optimal benefits it is necessary for the Commonwealth to better
integrate migration, social welfare, labour force and infrastructure policies. Prof
Lewis argued that simply setting a target for migration without regard to other
interlinked/interdependent policies is not sensible.

The Commonwealth needs a better understanding of the factors on which
migration to Australia depends. There are many reasons why people migrate and
markets play a role. However, there are broader considerations that require better
understanding. For example, as a result of the global shake-out of the global
financial crisis (GFC), it would be unattractive for some to migrate to Australia
due to price of housing, and inability to increase capital stock.

Prof Lewis considered the ANU report would be helpful to policy.

Session 2: The impact of migration on the future of the natural and built
environment

Chair: Mark Cully

Report: ‘Long-term physical implications of net overseas migration’, Dr Jonathan
Sobels, Professor Sue Richardson (National Institute for Labour Studies (NILS)), Dr
Graham Turner (CSIRO), Associate Professor Alaric Maude, Dr Yan Tan, Professor
Andrew Beer, Dr Ahang Wei

Discussants Dr George Verikios, Centre of Policy Studies, Monash University; Dr
Michael Kouparitsas, Treasury

Points arising: Dr J Sobels

The powerpoint slides of Dr Sobels’ presentation are at Attachment C. ....

Multidisciplinary composition of the NILS team: economist, geographer, and
CSIRO Sustainable Ecosystems.

The report includes:

- literature review of population and environment, Australia and overseas
- empirical case studies justified by a spatial distribution analysis

- essays on qualitative concepts of liveability and quality of life

- guantitative modelling by CSIRO.

The authors considered that the convergence of the different methodologies gave
them increased confidence that the results they were reporting would characterise
accurately Australian society in relation to various NOM levels in 2050.

According to Dr Sobels, the report’s theoretical perspective is a systems theory
approach which has the following characteristics:

- an emphasis on the interdependence of variables, especially interdependency
in the form of positive and negative feedback loops
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- the relationships between the variables are probabilistic and in some instances,
reflexive

- the systems examined are characterised by complexity and uncertainty
- the approach is not reductionist.

Some key findings:

80 % of immigrants reside in 20% of the ABS statistical regions.

Population is interdependent with governance, economy, land, water, vegetation,
land use, food supply, history, consumption, preferences, employment, energy,
waste streams, infrastructure at a particular location.

Population is comprised of, and part of, many complex, probabilistic, reflexive
systems. It should not be thought of as a set of linear relationships. Therefore the
impacts of population policy are equally complex.

Managing future population effects involves decisions which must acknowledge
uncertainty; that is, policy development should adopt a broad systemic framework
across disciplines rather than a systematic view focused within a particular
discipline.

- There are few if any physical thresholds. Rather, there are physical limits.
- The government should not set a national population target.
- The government should not set a NOM target, rather a NOM range.

- The focus of policy debate should be at the regional/local level, not at the
national level.

- Communities, through local governments in regional collaboration, should be
part of the conversation about increasing population in their region.

- Metaphors, for example, ‘ecological footprint® or ‘carrying capacity’, do not
help much.

- Scale is a crucial part of understanding population.

- Population is a key driver of cumulative impacts among different components
over time.

- Consumption behaviour by households is a crucial factor in the impact of
population growth on the physical environment.

Where to from here?

Institutions and Governance

What are the effects of institutions and governance on the impacts of population
on the physical environment?

How is / How could population policy be better integrated at the regional or meso-
scale? For Sydney, Melbourne, Perth, other regions?

Need to generate data relating to the flows of increased population in relation to
the biophysical and built environments of target regions.
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Communities

Need to examine the social cohesion of target regions to understand how increased
population will affect the communities and their physical environments.

Points arising: Dr G Turner

The Australian Stocks and Flows (ASFF) model used in the report is a biophysical
model of all the physical components of Australia’s economy.

Although it is derived from Club of Rome theories, Dr Turner argued that the
ASFF is free from ideology. Dr Turner claimed, furthermore, that the Club of
Rome predictions of 1972 have been confirmed by observation, meaning that the
Club of Rome theories have been verified to date and the veracity of ASFF
corroborated. He considered that the occurrence of the global financial crisis also
verified the Club of Rome theories (he considered that oil was a cause of the
GFC), providing additional validation of the ASFF.

Dr Turner considered the ASFF model is better because it does not include prices,
which he deliberately excluded from the ASFF; he did not agree that the absence
of prices from the ASFF invalidated it. Dr Turner considered that the ASFF
results are very close to the real economy. Nevertheless, Dr Turner emphasised
that the ASFF model is exploratory not predictive.

Points arising: Dr G Verikios

Dr Verikios provided a written review of the ASFF model deployed in the NILS
report (Attachment D).

ASFF is a simple, deterministic model. It ignores the role of risk and uncertainty
and does not have feedback processes within it. Instead, the modeller sets
parameters using arbitrary assumptions resulting, therefore, in arbitrary
conclusions. The ASFF does not model Australia as interconnected with the
world, a result of which is that Australia’s use, consumption and production of the
some 800 variables in the ASFF depends on the rest of the world with which
Australia is intrinsically connected. The ASFF is based on the idea that the
Australian society and the Australian economy is not connected to the rest of the
world in any significant way.

Although the ASFF is supposed to model the Australian society’s consumption
and production of and impact on some 800 biophysical variables, it does not
include the price of any of those variables. As a result, the ASFF does not model
the Australian economy or markets in general. The price of a commodity is a
critical variable to include in any model of the use, consumption and production of
commodities since human societies have been using prices to regulate scarcity,
supply, demand, value and the use of commaodities for over 4,000 years.

The ASFF avoided catastrophic Club of Rome predictions by the modellers use of
unrealistically low assumptions such as the one used for unemployment.

Because of the divergence between how the ASFF models the Australian
economy and it actually operates, it is reasonable to conclude that the ASFF is not
a reasonable representation of the Australian economy.

Dr Verikios considered that the limitations of the ASFF he documented should not be
taken lightly. He pointed out that they represent important structural information that
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is missing from the ASFF analysis applied in the NILS report. As such, policy
makers who rely on this report are seriously disadvantaged when trying to make an
objective assessment of different NOM levels and different compositions for each
NOM level.

Points arising: Dr M Kouparitsas

Dr Kouparitsas prefaced his comments by saying that he would limit his discussion of
the NILS report to macro-level modelling.

He identified two significant shortcomings in the ASFF macro-modelling used by
NILS:

e There is no way to ensure that the model’s aggregate and disaggregated
components or stocks and flows add-up at a point in time or across time; and
e The other is that the approach ignores prices.

Stock-flow relationships

Dr Kouparitsas explained that this is a consequence of, broadly speaking, the
ASFF/NILS approach falling into the class of linear data driven models which are
typically referred to as vector autoregressions (VAR). These are a widely used tool
because they are simple to estimate and simulate as they tend be simple linear
recursive models.

He pointed out that a common problem with structural VARs is that there is no way to
ensure that separately measured aggregate and disaggregated components or stocks
and flows add-up at a point in time or across time — VARS are recursive, not
simultaneous, models. He explained that the value of NILS’ analysis is greatly
undermined because NILS must go outside their model to get a result.

Prices

Dr Kouparitsas pointed out that a data driven structural VAR with prices would
produce more realistic responses, but it would still be recursive, so the adding up
problems would still be there

He explained that the only way to deal with all constraints, including adding up
constraints, is by using computable general equilibrium (CGE) models that can be
solved simultaneously.

Computable general equilibrium (CGE) models
Dr Kouparitsas explained that CGE models solve constrained optimisation problems
(i.e., maximising an objective function subject to specific constraints) and are widely
used in analysing complex policy issues because they allow for an integrated
approach to modelling macro and micro issues, such as, analysing the impact of
migration on the natural and built environment.

He pointed out that rigorous modelling for policy advice on sustainability would
require macro-level objective functions that potentially included factors highlighted
by NILS such as technological, environmental (e.g. the quality of air and water), and
demographic factors.
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He noted that assessing the impact of changes in migration would involve careful
consideration of both short and long-run constraints, with the former likely having a
non-linear impact.

Dr Turner’s written reply to these critiques is at Attachment E.

Session 3: Synthesis
Chair: Mark Cully
Key points and findings, followed by a plenary discussion

Issues arising:
The measure of NOM

Since NOM is a function of the economy’s dynamics and since the economy is
cyclical, NOM will also be cyclical.

The composition of NOM, not simply NOM as a number, requires consideration.

Migration (that is NOM) levels, population dynamics and the costs and benefits of
both depend on a complex interrelated and interdependent range of factors which
are the focus of policies about migration, settlement, labour force, education,
social welfare and infrastructure. Therefore, it is essential that the formation and
implementation of Commonwealth policy in these areas be better integrated than
it is currently and that DIAC work closely with all relevant Commonwealth
agencies involved in the issues, policies and processes.

It will be necessary for the bureaucracy and government to make sure that policy
development and advisory processes are well integrated. Otherwise less than
satisfactory outcomes may result. Specifically, any consideration of NOM
settings — whether to target a single number or a boundary range — ought to
involve the relevant Commonwealth agencies such as those responsible for macro-
economic policy, labour force, education, infrastructure, regional Australia and
welfare policies.

The better migration settings target Australia’s skills needs, the greater the
benefits and the greater the likelihood that benefits will exceed costs.

The measure of well-being

GDP is the standard measure of economic well-being attractive for well
established reasons, but there is not a single measure that could suffice for overall
policy purposes. Dashboard type displays with a range of well-founded indicators
capturing trade-offs between economy and environment, society and economy, etc
would suitably inform policy discussion.

Are there better measures of well-being than GDP at the aggregate, industry or
other composite level or even at the individual level, or perhaps complementary
measures? Would industry outputs be better? Maybe growth level would be more
appropriate than GDP per capita.

Some discussants considered that GDP is a misused measure of wellbeing: it is
too simple, and more intelligent ways of developing measures would be useful.
GDP doesn’t count environmental services which are unvalued or relevant factors
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that are under or unpriced. Who gets the GDP and whose wellbeing is being
maximised? What are the benefits to migrants and benefits to intrinsic
population? Average GDP is just a proxy, but the distributive nature of GDP,
social cohesion, etc is not being picked up. Maybe there is a need to look across
social, economic and environmental factors, and it is good to see research on
environment.

What components of GDP are in actuality negative rather than positive?
Workforce departures should be looked at in order to ensure the highly skilled
don’t leave.

Other points raised by discussants relevant to the measurement of well-being,
especially via exploratory analysis using mathematical modelling, including:

e The broader contributions of migration to Australia’s prosperity
additional to straightforward economic benefits;

e The extent to which Australia’s intrinsic population is fully
employed — the extent of under employment;

e The extent to which the structure and aggregates of migration flows
vary over time and if there is scope in econometric modelling to
optimise for GDP at particular points in time, having regard to the
structure and aggregates of migration flows;

e The extent to which the use of the family unit, rather than the
individual, would provide a more comprehensive measure of
contributions of migration Australia’s prosperity.

Modelling the relationships between population (including NOM) dynamics and
economic, social and environmental change

Since the problems to be examined in this modelling are interdisciplinary and
highly complex and the policy areas highly diverse, there is a demonstrated need
for a range of perspectives and methodologies to develop good policy advice.

History suggests that markets have worked reasonably well in relation to the
managing the impact of migration in Australia. Had ASFF been run in 1946, what
‘scenarios’ would it have projected for the 1980s and 1990s?

Computable General Equilibrium (CGE) models do not tell us about changes that
could be made to a society’s institutional framework to better manage the impact
of population (including NOM) dynamics. As consumption, production, the state
of our natural and physical environments and people’s well-being depend on
many laws, regulations and rules, it is important that policy makers/advisors get
advice about improving aspects of the institutional framework in order to
maximise the benefits and minimise the costs of an increasing population,
including NOM. CGE models do not factor in unpriced goods and services and
are not well equipped to address the problem of the commons.

CGE models do not usually incorporate adjustment costs, that is, the cost of
moving factors from one activity to another; for example, investing time now to
ensure productivity in future. Models could provide insight into the extent of an
investment return.
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In addition, CGE models, or other improved models of the economy which are
based on sound economic theory, should be augmented by additional models
which are based on sound theories of social behaviour, and the dynamics of the
natural and built environment.

Models have to include prices; they have to recognise that Australia is connected
in significant ways economically, socially and politically with the rest of the
world.

For the modelling to be useful to policy advisors and policy makers, they must
address risk, uncertainty, periodicity, positive and negative feedback.

Similarly, it is essential that models be validated against the broader, well-tested
theoretical frameworks, be contestable and transparent with easy to follow audit
trails, be periodically tested and validated against what happens in the world, and
be as free as possible from ideological, arbitrary and untested assumptions.

CSIRO may develop an integrated ASFF/CGE model.

Regional considerations®

The High Court Decision of 1974 in relation to the Australian Assistance Plan
(http://www.austlii.edu.au/au/cases/cth/high_ct/1975/52.html) established that the
Commonwealth can play a direct role in relation to regional Australia.*

The focus of policy debate should be at the regional/local level, not solely at the
national/state (or territory) level.

Communities, through local governments in regional collaboration, should be part
of the conversation about increasing population in their region.

Immigration is important in regional development and planning. This has
important implications for social cohesion.

DIAC might review periodically the regional impacts of migration.

® The discussants used the term “regional” to differentiate localities from State (or Territory) or
Commonwealth wide areas. In this sense, the concept of “regional” as used by the discussants includes
Australia’s cities, suburban aggregations, major towns as well as localities outside urban Australia.

* As there had been a brief discussion about the Commonwealth’s role in regional matters, this point
merely notes that the Commonwealth’s role has an authoritative basis.
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Attachment A

A Dbrief paper and the PowerPoint slides of
Mr D Rumbens’ review



Immigration, Labour Supply and Per Capita Gross Domestic
Product; Australia 2010-2050’

Access Economics has been commissioned by the Department of Immigration and Citizenship
to provide a critical review of the McDonald and Temple paper ‘iImmigration, Labour Supply
and Per Capita Gross Domestic Product: Australia 2010-2050°.

Long term modelling

The McDonald and Temple study examines challenges to the Australian economy within the
supply side framework of the three Ps: productivity, participation and population.

The PPP framework is an appropriate one to examine the longer term outlook for the
Australian economy. While overall demand will continue to be cyclical and mean a role for
macroeconomic management, it is the supply side (the size of Australia’s labour force and how
productive it is) which is likely to form the key constraint to Australia’s economic growth.

Contribution of the report

McDonald and Temple have set out to examine alternate scenarios for the level of net
overseas migration, and test the impact of these scenarios on future growth in GDP per capita.
By assessing where the benefits from additional migration start to diminish, they are able to
make some suggestions about an ideal level of net overseas migration, which is seen to be in
the range of 160,000 to 210,000.

The paper makes the point that Australia’s age structure can change notably depending on the
level of net overseas migration (given the very different age profile of migrants). The level of
migration can therefore notably change the scale of Australia’s aged dependency problem.
This point well made as it is perhaps not widely appreciated.

On the basis of the level of migration and the age profile of migrants alone, there can be quite
significant changes to the size of Australia’s labour force over the next 40 years, and therefore
Australia’s productive capacity. The report effectively scopes out the scale of those changes.

Labour force participation rates

The report makes some assertions that increasing labour force participation rates of the
Australian workforce cannot make a notable contribution to increasing the size of the
Australian labour force over time.

While Australia has had little success in increasing labour force participation rates in some age
cohorts over the past decade, Access Economics believes there remains potential to do so, and
such increases could make a significant contribution to the size of Australia’s labour force.

McDonald and Temple make some references to work undertaken by Access Economics for
Skills Australia, and the subsequent Skills Australia Workforce Futures report, questioning
labour force participation rate targets used within those reports. In defence of the Access
Economics report:



[ | McDonald and Temple compare base case IGR assumptions with the high case ‘open
doors’ scenario used in the Access Economics report. This is not comparing apples with
apples.

[ | The open doors scenario was framed around an aspirational set of labour force
participation rate targets for the Australian economy in 2025. These were
benchmarked, for those aged 25-54, on the OECD 20" percentile performance in 2008.
Hence, while aspirational, they were seen as achievable as they were based on the
actual performance of comparable advance economies in 2008 (as a target for Australia
in 2025). McDonald and Temple make comparisons only with the USA, UK, Canada and
New Zealand (not all OECD countries).

[ | A key to achieving the higher participation rates of open doors was to enhance skills so
that more people remain attached to the workforce. It was a high skills-high
participation scenario. This is the opposite of the suggestion by McDonald and Temple
that ‘these participation strategies are essentially ‘low-skills’ strategies’. Indeed those
with higher skill levels tend to have higher labour force participation rates.

Chart 1.1: Labour force participation rates based on holding of post-school qualifications

Age-specific participation rate (%)
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B Post-school qualification H No post-school qualification
Source: 2007 ABS Survey of Education and Work

Report available at: http://www.deewr.gov.au/skills/programs/skillsaustralia/documents/ae_skills_demand.pdf

While the above may be largely semantics, it would be an incorrect policy conclusion to
suggest that increasing labour force participation rates cannot make a notable contribution to
Australia’s future economic performance (as is suggested by the McDonald and Temple paper).
It remains an important part of the equation.

Further research: impact of migration on participation and productivity

The McDonald and Temple paper makes an important contribution in analysing the impact of
migration on Australia’s future economic performance.



Beyond the scope of that paper, but essential in understanding the full impact of migrants on
Australia’s productive capacity is looking at the different contributions migrants can make
(relative to the domestic population) on participation and productivity.

McDonald and Temple examine the size of the labour force under migration scenarios, but
utilise Australian average age based labour force participation rates for migrants. Do new
migrants have different rates of labour force participation to the domestic population?

If migration programs target skilled migration, as they currently do in Australia, it would
appear that this is the case. As shown in Chart 1.1, more highly skilled workers tend to have
higher participation rates across all age groups. In its summary of findings of the 2006 Report?,
‘Economic Impacts of Migration and Population Growth’, the Productivity Commission notes
that:

positive effects from additional skilled migrants arise from higher participation
rates, slightly higher hours worked per worker and the up-skilling of the workforce.

The McDonald and Temple paper assumes migrants have the same level of productivity and
rate of productivity growth as the domestic population. But migrants may well have different
productivity levels and rates of future productivity growth.

After all, skill stream migrants have much higher incomes on average, and many fill
occupations in skill shortage which have actively been targeted by the Australian government.

Again, the Productivity Commission supports this statement in their summary of findings on
the same 2006 Report, noting that:

In terms of the selection criteria of the Migration Program, the greater emphasis
on skills has been associated with better labour market outcomes for immigrants.

Important benefits of migration lie in relative improvement in productivity and participation
resulting from migrants’ relatively higher skills (in addition to benefits from their age profile).

Undertaking further work which assesses the contribution of migrants to overall labour force
participation (beyond their age level and productivity) is essential in gaining a full
understanding of the 3Ps and therefore Australia’s long term economic capacity.

Demand side is also important

While population levels are often treated as exogenous in economic models, the rate of net
overseas migration is a highly cyclical economic variable, as seen in Chart 1.2.

1 . . . .
The PC’s summary of its conclusions from its research is at

http://www.pc.gov.au/projects/study/migrationandpopulation/docs/finalreport/keypoints.



Chart 1.2: Migration to Australia
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The scenarios considered by McDonald and Temple had flat line trajectories for migration
rather than cyclical ones.

Migration can deliver benefits to the economy just because it is cyclical (an automatic stabiliser
for the economy), and so help the economy respond to changes in demand. Note however,
that a cyclical profile can make migration more difficult to handle for urban planners, and thus
exacerbate the short term costs of migration.

Curiously, migration may move counter-cyclically over the next couple of years (see Chart 1.3).
As the Australian economy enters a period of stronger economic growth driven by a very high
terms of trade, the level of net overseas migration is falling thanks to:

[ | cuts in targets for permanent migration; and

[ | reduced demand for student visas for a range of issues, including more difficult
transitions to permanent residency, and the high level of the SA making an Australian
education more expensive.



Chart 1.3: Migration and the terms of trade
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This combination (of falling net overseas migration and a strengthening Australian economy) is
likely to see Australia’s unemployment rate fall to very low levels over the next two years. A
likely implication of that is upward pressure on wages and therefore higher general inflation.
The best means of averting that will be a lift in Australia’s labour force participation rate —
encouraging those out of the workforce back in, and encouraging those approaching
retirement to stay in the workforce for longer. Hence, the important role which can also be
played by labour force participation for Australia’s economic future.



Discussion of
‘Demographic and labour supply futures
for Australia’

14 October, 2010

David Rumbens, Access Economics
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Contribution of the report

PPP framework appropriate for long term supply
side projections
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Labour force participation rates

Chart 1: Labour force participation rates based on holding of post-school qualifications
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Migration can affect more than just

population level

®  Australia’s migration program is focused on

skills
" Participation and productivity affected if:
®  Skill levels of migrants are higher on average
than Australians
®  Higher skills = higher incomes = higher
participation
" Higher skills = greater productivity levels and
growth
M
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Long-term migration is cyclical

Chart 2: Migration to Australia
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Future short-term migration may be

counter-cyclical

Chart 3: Migration to Australia and the terms of trade
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While every effort has been made to ensure the accuracy of this document, the uncertain nature of economic data,
forecasting and analysis means that Access Economics Pty Limited is unable to make any warranties in relation to
the information contained herein. Access Economics Pty Limited, its employees and agents disclaim liability for any
loss or damage which may arise as a consequence of any person relying on the information contained in this
document.

ACCESS
ECONOMICS




Attachment B
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REVIEW OF “RESEARCH INTO THE LONG-TERM PHYSICAL

IMPLICATIONS OF NET OVERSEAS MIGRATION”

George Verikios
Centre of Policy Studies, Monash University.

September 27, 2010

Introduction

Sobels et al. (2010) were commissioned by the Department of Immigration and Citizenship

(DIAC) to “...establish the impact of various levels of Net Overseas Migration (NOM) on
Australia‘s natural assets and built environment” (p. xi). DIAC has requested a review of the
report and this is presented here. In summary form, the terms of reference for the review are
reproduced below.

1.

The reviewer will identify the parentage of the ASFF (Australian Stocks and Flows
Framework) applied in the report by Sobels et al. (2010) and its connection to the Club of
Rome models (Meadows 1972). The reviewer will also provide a short critique of these
models and their modelling framework.

The reviewer will explain the mechanisms by which the ASFF generates its results and
presented a critique these mechanisms. The critique will:

e contrast the ASFF mechanisms with standard economic theory, including how the
ASFF treats risk and uncertainty inherent in economic transactions;

e contrast the ASFF mechanisms with commonly-accepted economic mechanisms used to
evaluate the operation of goods and labour markets;

e cvaluate the extent to which the ASFF is a satisfactory or unsatisfactory representation
of the Australian economy;

e cvaluate the meaningfulness of projections about physical infrastructure and
environmental assets and economic indices made by the ASFF; and

e cvaluate the extent to which the ASFF economic parameters and projections matter for
the overall ASFF results presented in the report by Sobels et al. (2010).

The reviewer will evaluate the ASFF with respect to computable general equilibrium
economics and well-known economic models of this type that are commonly used to
evaluate net overseas migration and other labour market issues [e.g., the MONASH model
(Dixon and Rimmer 2002)]. In doing so, the reviewer will explain how an economic model
like MONASH would predict how the Australian economy would adjust in response to
changes in net overseas migration levels.



4. The reviewer will also briefly survey other modelling approaches that tie in physical
relationships to economic frameworks and compare them to the ASFF, e.g., integrated
assessment models used to assess climate change policies (Dowlatabadi 1995).

Executive Summary

Sobels et al. (2010) estimate the impact of various levels of net overseas migration (NOM)
on Australia’s natural assets and built environment over the period 2010-50; the report uses three
separate frameworks, one of which is CSIRO’s ASFF model. In reviewing the report and its use
of the ASFF, the main findings are:

e the ASFF does not model the Australian economy or markets in general. The absence of
prices in the ASFF leads to unduly pessimistic projections for many physical resources;

e the ASFF’s treatment of physical relationships reflects the influence of the Club of Rome
(COR) models initially developed in the early 1970s. These models have been criticised for
their unrealistic assumptions;

e the ASFF differs from the COR models by the absence of dire predictions about the future,
which is achieved by adopting arbitrary positions about the future growth of most resources
that it models;

e the main initial driver of demand for all goods and services in the ASFF is population; there
are no recognisable feedback relationships between demand for, supply of and the price of
goods and services;

e the ASFF’s modelling of the Australian labour market ignores the effect of different NOM
levels on employment, wage rates, skill levels, net foreign liabilities, and, critically, the
composition of NOM (e.g., age profile, participation rates, skill profile);

e the ASFF’s predictions of the effects on GDP and net foreign debt of different NOM levels
are arbitrary, as are the environmental outcomes driven by the ASFF’s predictions of physical
flows of natural resources;

e in comparison to economy-wide models of the Australian economy (e.g., MONASH), the
ASFF has serious limitations that mean important structural information is missing from the
ASFF analysis applied in Sobels et al. (2010). This seriously disadvantages policy makers
when trying to make an objective assessment of different NOM levels and different
compositions for each NOM level; and

e the ASFF would benefit from the approach taken in models used to assess climate change
which incorporate economic and climate sectors. Incorporating economic mechanisms into
the ASFF, however, is likely to be resource intensive.

1. The parentage of the Australian Stocks and Flows Framework

1.1 The Australian Stocks and Flows Framework

Sobels et al. (2010) estimate the impact of various levels of net overseas migration on
Australia’s natural assets and built environment over the period 2010-50. In formulating its



estimate, the report uses three separate frameworks: (i) CSIRO’s Australian Stocks and Flows

Framework (ASFF )1; (i) meso-scale quantitative data; and (iii) micro-scale qualitative synthesis.
This review focuses on the analysis using the ASFF.

As its name suggests, the ASFF represents stocks and flows of particular variables relating
to Australia. Stocks include, for example, population, the labour force and land; flows explain
changes in these stocks over time. The ASFF explains the population at the end of a given period
as a function of the population as affected by births, deaths and NOM. Thus, the ASFF explains
the population at the end of period ¢, P, as a function of the population at the end of period #1

P_,, and births B,, deaths D,, and net overseas migration NOM,, during period ¢. As applied in

Sobels et al. (2010), ¢ represents a five-year period (p. 87). Formally, we can represent this
relationship as’

P=P_ +B +D,+NOM,. @)

Equation (1) is a stock-flow relationship; there are many such relationships in the ASFF model.

To explain the evolution of P, over any time period, we need an estimate of £_,. This is usually

known, e.g., from census data. We also need to have a way of determining B,, D,, and NOM,
for every given period of interest. In the report, the values of B, and D, are set by reference to

the demographic settings of McDonald and Temple (2008) (see p. 84 of Sobels et al.). The
values of NOM, are set according the particular level of net overseas migration under

consideration.

Explaining the evolution of population is rather mechanical; a more interesting example of
a stock-flow relationship in ASFF is the modelling of the stock of natural resources, e.g., crude
oil. The report models the supply of and demand for oil over the period 2010-50 for different
levels of NOM. The supply of domestic oil is assumed to peak early in this period and then to
decline to 2050 (Figure F18, p. 111); this trajectory is largely consistent with Geoscience
Australia forecasts (p. 111). By contrast, the demand for oil shows a steady rise over the period
for positive levels of NOM and no rise for zero NOM. The demand projections assume: “...(the)
requirement for oil is partially driven by population growth and increasing household mobility,
and obviously assumes that transport fuel remain oil-based. Freight movement grows in
proportion with the volume of goods and commodities produced”; and “The overall growth in
requirement for oil is moderated by improvements in car fuel efficiency incorporated in the
modelling” (p. 112).

Given these forecasts of supply and demand for oil and regardless of the level of NOM, the
ASFF predicts a growing gap between demand and supply of oil in Australia. The gap is
expected to be met by imports, as has historically been the case. The ASFF treats such gaps as
“tensions” that are not resolved within the model. The tone of the report suggests that larger
imports of oil may be infeasible, e.g., “This modelling assumes that foreign oil is available, and at

1
On page 81 the report cites Poldy, Foran et al. (2000) as a reference to “A full description of the ASFF...” and
Turner, Hoffman et al. (2009) and Turner, Hoffman et al. (2010) as reference for “...concise descriptions...” of the
ASFF. Despite this, a full citation for these three references do not appear anywhere in the report.

2
Equation (1) is a simplification of the degree of detail in ASFF, i.e., population is also distinguished by age and
region (p. 87).



economically reasonable prices; both assumptions appear questionable from recent global events
and forecasts” (p. 112). The suggestion of larger oil imports being infeasible is to be contrasted
with the history of Australian oil consumption and production; Figure F18 of the report clearly
shows significant Australian oil imports since the 1960s. The figure also shows approximately
zero Australian oil production before the mid-1960s and positive oil consumption; this is a
situation the authors presumably do not consider is possible in applying the ASFF. Further, the
authors’ mention of the importance of the availability of oil imports “at economically reasonable
prices” shows that they understand the importance of prices in meeting the Australian demand for
oil but do not feel compelled to include such an important mechanism in their model. Thus, they
undermine the reader’s confidence in their own methodology.

This example is instructive of how the ASFF does not model the Australian economy or
markets in general. Simple economic theory would predict that the “tension” identified by the
ASFF would force the price of oil in Australia to rise as the proportion of domestic oil
consumption met by imports rises and the proportion met by domestic production falls. How
would this change the ASFF’s “tension” prediction? A higher domestic oil price would affect
both the supply and demand projections in the ASFF. A higher oil price will induce increased
exploration activity that will increase known oil reserves. It will also convert known reserves
that are uneconomic (or unprofitable to exploit) at today’s prices into economic reserves, thus
increasing total economic reserves. All of this will increase the domestic supply of oil." On the
demand side, a higher domestic oil price will encourage more efficient use of oil. In terms of the
demand assumptions that are applied in the ASFF, more efficient use will occur by:

e reducing household mobility as the relative price of travel rises;

e reducing demand per kilometre travelled with existing technology (which is mainly oil
based); and

e encouraging the adoption of alternative technologies that use oil more efficiently or that
do not use oil (e.g., liquefied petroleum gas and hybrid petrol-electric vehicles).

All of the above will decrease demand.

The combination of higher supply and lower demand will lead to a narrowing of the gap
between production and consumption of oil identified on page 111 of the report. The absence of
prices in the ASFF means the mechanisms identified above lead to unduly pessimistic projections
of Australian oil reserves.

1.2 The Club of Rome models

The ASFF’s treatment of physical relationships betrays it as an Australian latter-day
derivative of the Club of Rome (COR) models initially developed in the early 1970s (Meadows
1972). The Club of Rome models were developed at Massachusetts Institute of Technology by a
group of about 100 scientists, business people and academics. The computer-based models

3
This is confirmed by data available from the Australian Bureau of Agricultural and Resource Economics, Table

H, Australian production of primary fuels - physical units (available at

http://www.abare.gov.au/publications_html/data/data/data.html).

4
A further effect is that the small quantities of oil exported from Australia will be diverted to the domestic market.
This will further increase supply of oil for domestic consumption.



projected forward in time the growth paths of global population, industrial output per capita, food
consumption per capita, pollution and resources (Jackson and McConnell 1987). The model
“..assumes no major change in the physical, economic or social relationships that have
historically governed the development of the world system...” (Meadows 1972, p. 129). These
models predicted that the continuation of current (at that time) growth paths for global
population, output and pollution would lead to a rapidly diminishing resource base that would
reduce the growth in industrial output, which in turn would reduce the production of food and
medical services that would increase the death rate to the point where population growth is
halted. Around 40 years since their initial publication, these predictions are yet to be observed.

The predictions of the COR models were received with controversy and criticism upon
their release; these are well-summarised by Jackson and McConnell (1987), pp. 359-62.

1.2.1 The role of assumptions

In developing their predictions, the COR authors treat future growth of population and

production as proceeding exponentially,5 whereas they assume absolute limits upon natural
resources (e.g., oil, iron, copper, etc.) and technology (i.e., the efficiency of production
techniques). The combination of this dichotomous treatment of exponential growth in population
and production, on the one hand, and no growth in natural resources and technology, on the other,
inevitably leads to their pessimistic predictions of zero resource stocks in the future.

Natural resources

A major criticism of the assumption of no growth in natural resources is that it is based on
existing known reserves. But very little of the earth’s surface has been explored for resources
and the true, but unknown, quantities are likely to be much greater than known reserves. In the
decade that followed the release of the COR report, new and significant discoveries of oil were
made in the North Sea and in Mexico. As expected, the combined effect of assuming exponential
growth in production and no growth in resources used as inputs to production led to the COR
prediction of rising resource prices. If these COR assumptions were consistent with reality we
should expect to see resource prices rising (relative to other goods) over time. This is not what
had been observed up to that point in time: “The cost trends of almost every natural
resource...have been downward over the course of recorded history” (Simon 1981, p. 11). But
past observations do not necessarily reflect future outcomes, so it is possible that resource prices
could have risen significantly in the period after the release of the COR report. Significant rises
in the prices of resources that are important inputs to the production process will cause
behavioural responses by producers and consumers of these resources. These feedback
mechanisms are missing from the COR models.

5
This means that if production is 100 units today, it will be 100" in the future, where r is a number greater than

one. For example, if » = 1.1, then production in the next time period will be 158‘5(: 1001") , giving a growth rate of

58.5%. In the subsequent time period production will be 263(: 158.51") , giving a growth rate of 163%. A feature

of assuming exponential growth is an accelerating growth rate over time. In contrast, linear growth is where
production will grow by a fixed amount, say 10 units, per unit of time. In this case, the growth will fall every time
period, e.g., 10% (=110/100), 9.1% (=120/110), 8.3% (=130/120), and so on. An intermediary growth assumption
would be a constant percentage growth rate, e.g., 10% per time period.



Feedback mechanisms

Economic theory predicts that large changes in the relative prices of resources (and other
goods) will lead to concomitant changes in the behaviour of producers and users of the resources.
Thus, relative prices are signals of relative scarcity; dealing with scarcity is the core concern of
economics. In the real world, change in relative prices is the method by which gaps between
supply and demand for most goods are rationed in a market economy.

Rising resource prices will encourage users of the resources to look for ways to be more
efficient in their use, either by employing substitutes (e.g., using gas rather than oil as an energy
source) or by developing production techniques that use less of the resources per unit of output
(e.g., improving the fuel efficiency of petrol-driven combustion engines). At the same time,
higher relative prices will also encourage producers to expand output by mining lower-grade ores
or by recycling, both of which may not have been economically viable at lower prices. Rising
resource prices will also encourage exploration activity that is likely lead to new discoveries of
reserves in the future. All of these effects will ameliorate the excess of demand over supply that
led to the initial price rise.

Technology

Along with the absence of a price system and its attendant effects on incentives, the
assumption of fixed technology is the most unrealistic of the COR model assumptions.
Assuming fixed technology ensures that as production grows exponentially, demand for inputs
into production will also grow exponentially. Thus, the resource base is eventually depleted. In
reality, the economic history of all advanced economies since the industrial revolution shows
long-term secular trends of technological improvements. And these trends have been one of the
two most important drivers of economic growth for these economies, the other being the growth
in land, labour and capital. As an example, seven-eighths of the economic growth that the United
States experienced between 1900 and 1950 was due to technological progress (Klein 1975).

It needs to be recognised that many of these technological advances could not be foreseen,
e.g., the use of coal as a source of energy, the invention of plastic, the invention of mobile
phones. In all of these examples, the development of these new products allowed producers and
consumers to substitute the resources and products for existing ones (coal for wood, plastic for
copper, mobile phones for conventional telephones). Moreover, the new products were more
efficient in that cost per unit of output was lower, or the quality attributes were higher, or both.

Another aspect of technological progress is the incentives provided by the price system to
encourage the development of more efficient production techniques that use existing resources.
Such incentives are conveyed to producers via a rise in the relative scarcity, and therefore the
relative price, of the resources. This type of technological progress is just as essential in the path
to the invention of substitute resources for use in the production process, €.g., the transition from
petrol-driven combustion engines to electricity-driven engines.

1.3 The Global 2000 report: the next generation

In 1980, the Global 2000 report was released (US Department of State and Council on
Environmental Quality 1980). The COR mechanisms described above also describe the
methodology of Global 2000. Thus, the report reasserted the pessimistic projections of the
original COR report: the future was to be one of more crowding, more pollution, and ecological
instability.  The report predicted “Serious stresses involving population, resources, and
environment are clearly visible ahead” (p. 1). A large (585 page) volume was produced with



contributions by 24 authors as a response to the Global 2000 report (Simon and Kahn 1984). The
nature of the response to Global 2000 by Simon and Kahn (2000) largely revolves around the
critique of the COR mechanisms described above; they will not be repeated here.

1.4 Is the ASFF an offspring of the Club of Rome?

Given the discussion so far in this section, the astute reader will notice the similarities and
differences between the original COR models and the ASFF.

1.4.1 Similarities

The ASFF attempts to capture physical relationships between demand for and supply of
natural resources. In doing so it focuses on tracking stocks of natural resources through time by
modelling net additions through demand flows; this is identical to the relationships modelled by
the COR. The main driver of the demand for resources in the ASFF is population growth; as
population grows, demands (flows) for the consumption of goods and services also grow. The
production of goods and services generates a demand (flow) for the inputs used to produce the
goods and services. This mechanism is also identical to the COR models.

1.4.2 Differences

While the ASFF is an offspring of the COR, it does differ from the COR models in its
spatial coverage: the COR models reflect global stock-flow relationships whereas the ASFF
represents a single country, Australia. Using census data, the ASFF goes further by distributing
the population across Australian regions and capital cities. Another major difference with the
COR models is the sheer number of stock-flow relationships that the ASFF represents: it models
over 800 variables (p. 83), the majority of which are stocks of natural resources and other goods.

A major point of departure of the ASFF from the COR models is the absence of dire
predictions about the future. The ASFF avoids doomsday predictions essentially by the model
users adopting arbitrary positions about the future growth of most resources that it models. Thus
the report (Sobel et al.) contains statements such as “For the majority of minerals, it was assumed
that further discoveries would occur in line with production requirements driven by export and
domestic demand” (p. 90). Thus, the authors assume away any possibility of unmet demand for
most mineral stocks that it models. This ensures benign effects on mineral stocks from continued
population growth.

A further assumption that avoids catastrophic COR-like predictions is the assumption that
the “...efficiency of material and energy use in a variety of economic activities in the ASFF were
increased over time. Efficiencies increase initially at a rate determined by historical trends, and
then saturate toward a steady value” (p. 88). The absence of such assumptions in the COR
models, in contrast to long historical evidence to the contrary, has already been identified as a
major criticism of the COR models. The ASFF users avoid such criticism by adopting more
reasonable assumptions with regard to the improvement in efficiency of material and energy use.
This assumption also helps ensure benign effects on material and energy stocks from continued
population growth.

Another major difference of the ASFF from the COR models is the attempt by the ASFF to
model economic variables, e.g., GDP, employment, net foreign debt. But the ASFF models these
variables in the absence of any economic mechanisms that we observe in the Australian
economy. The COR models did not attempt to model economic variables and limited their
predictions to industrial production in physical units. The ASFF is more ambitious and is used to



produce GDP (and other estimates) even though it does not model GDP in any recognisable way.
This is discussed further below.

2. The ASFF mechanisms

2.1 A brief description

A detailed description of the ASFF and how it operates is contained in Foran and Poldy
(2002), chapter 1; the following description of the ASFF mechanisms is based on their work.

The ASFF is a rather simple model in that the initial driver of all variables is population.
Total population is a function of births, deaths, and net overseas migration (see equation (1),
Section 1); all three latter variables are exogenous in the sense that their growth paths over time
are chosen by the model user. Once population is determined for any particular time period, the
model determines the following variables:

1. the number of households;

2. the size of the labour force;

3. the demand for non-durable goods (e.g., food); and
4. the demand for services.

The model does not necessarily assume a simple one-to-one relationship between population and
these variables. So, for example, a 1% increase in population may not lead to a 1% increase in
the number of households. This will depend on what is assumed about the rate of household
formation; with household size falling, on average, in recent times, it is likely that households
will grow faster than population. The report (Sobels et al. 2010) makes clear that demographic
assumptions, such as the growth of households, are taken directly from McDonald and Temple
(2008).

Households: Once the growth in households is determined, it in turn determines growth in
demand for durable goods, e.g., dwellings and motor vehicles.

Labour force: ~ Growth in the labour force is one of two drivers of demand for urban transport;
the other is population.

Demand for non-durable goods: ~ Growth in the demand for non-durable goods (e.g., food)
drives growth in demand for food processing, recycling and material and energy transformations.

Demand for services: Growth in demand for services is another determinant of the growth in
demand for dwellings.

Once growth in demand for all goods and services is known in the ASFF, growth in
demand for all inputs used in the production of these goods and services is also known. Some of
these inputs are assumed to be in fixed supply: land available for agricultural production, and
forestry, fisheries, and mining stocks. But as mentioned Section 1, some of these stocks (e.g.,
mining) are assumed to grow adequately to satisfy all production requirements over time. Also,
the relationship between production inputs and outputs is not necessarily fixed over time, e.g.,
material and energy requirements per unit of output are assumed to decrease over time for some
activities.



While the above description of the ASFF’s modelling approach is a simplification in that

ASFF contains much greater detail,6 the methodology is simplistic. A major aspect of this is,
despite claims to the contrary, the absence of any feedback mechanisms, i.e., the direction of
causation from population to households to the demand for durable goods only flows one way.
Thus, any imbalances between demand and supply for durable goods are never resolved within
the model but by the “..user or analyst who makes assumptions on the basis of current
knowledge and future expectations and then alters control variables...” (Foran and Poldy 2002, p.
28). The control variables referred to here are variables that are exogenous and chosen by the
user. Thus, the claim that the ASFF contains “...numerous feedback loops...” (Sobels et al. 2010,
p. 5), is untrue. The ASFF feedback loops are ones that travel out of the model, through the user
and then back into the model; this is not a feedback loop. A true feedback loop is one that is
wholly embedded inside the model, and any inconsistencies between different parts of the model
are resolved within it, not outside it by the user making arbitrary choices in order to resolve an
imbalance between supply and demand.

2.2 Economic theory and the operation of markets

The method by which the ASFF models demand and supply of goods and services has
already been described. Here we contrast the ASFF’s method with the approach of standard
economic theory.

The core concern of economics is the allocation of resources amongst competing wants.
This allocation problem comes about because our resources are limited but our wants for goods
and services are unlimited. The production of goods and services requires the use of limited
resources; thus an inconsistency is present that must be resolved. The basic tool that economics
uses to resolve this inconsistency is to represent the problem in the form of a market. A market
has a demand side (unlimited wants for goods and services) and a supply side (limited availability
of goods and services). In simplified form, the market representation that economic theory
applies closely resembles that which is observed in everyday reality.

As a simplification, the demand for goods (and services) can be represented by the
relationship

Demand = f(price of the good, price of other goods, income, preferences). (2)

Equation (2) says that demand is a function (f) of four variables: the price of the good in question,
the prices of other goods, the income of the purchaser, and their preferences for the good.
Preferences in this context refer to the strength of the want that the consumer has for the good.
For example, a long-term smoker will clearly have a very strong preference for cigarettes
whereas a vegetarian may have almost no preference for meat. As an empirical regularity, it is
well-established that if:

o the price of the good rises, all else constant, demand for the good will fall;
e the price of other goods rise, all else constant, demand for the good will rise;

e income rises, all else constant, demand for the good will rise; and

° Some of this detail is apparent in figures 1.4 and 1.5 of Foran and Poldy (2002) and figures X7 and X8 of Sobels
et al. (2010).



e there is an increased preference for the good, all else constant, demand for the good will
rise.

As a simplification, the supply of a good can be presented by the relationship
Supply = f(price of the good, price of production inputs, technology). 3)

Equation (3) says that supply is a function of three variables: the price of the good in question,
the prices of production inputs (e.g., goods used to produce the goods), and technology that is
used to transform inputs into outputs. As an empirical regularity, it is well-established that if:

e the price of the good rises, all else constant, supply of the good will rise;
e the price of production inputs rise, all else constant, supply of the good will fall; and

e there is an improvement in technology (i.e., less inputs are required to produce the same
amount of output), all else constant, supply of the good will rise.

These demand and supply relationships are the basic tools provided by economic theory for
analysing the allocation of scarce resources amongst competing wants. These relationships are
based on optimising behaviour, i.e., they assume that producers and consumers face constraints
(e.g., fixed incomes and technology) and that they form their decisions taking these constraints
into account.

Now imagine that the market for a particular good is currently in ‘equilibrium’, i.e., the
current price of the good (e.g., $10) is such that there is no pressure for demand or supply to
change and both sides of the market are demanding and supplying the same quantity of 100:

Demand (100) = Supply (100); P = $10. 4)

Imagine now that population rises due natural increase. How will this affect our market? Rising
population will mean a rising labour force and rising employment. This will raise total
purchasing power (income) in the economy. We know from (2) that if income rises then demand
for the good will also rise at the current price. Assuming no other change, we will have

Demand (110) > Supply (100); P = $10. 5

The excess (of demand over) supply cannot be sustained at the current price; thus, the price of the
good will rise. If the price of the good rises, all other things constant, demand will fall and
supply will increase, and we may get to situation like

Demand (106) = Supply (106); P = $12. (6)
Equation (6) represents a new equilibrium.

We have just described how the market mechanism is applied to ‘clear’ imbalances
between the two sides of a market for a single good. The price was integral in this mechanism
because it influences both sides of the market, i.e., it is a feedback mechanism. Market clearing
is not imposed by the user; it is embedded within the market mechanism. The ASFF contains no
such feedback mechanisms. Markets are cleared by user intervention. Further, the market
mechanism is one that all of us have to deal with everyday in our purchases of most goods and
services. We all face limited incomes and must decide on a daily basis how to allocate our
spending across the goods and services we wish to purchase. In contrast, the ASFF calls upon
assumptions that “..are based on technical and scientific understanding of all the processes
required to describe physical stocks and...this ensures that fundamental requirements such as the
conservation of matter and energy and the laws of thermodynamics are observed.” (Foran and

10



Poldy 2002, p. 28). Whilst it is true that consumers and producers cannot contravene the laws of
thermodynamics, they do not apply these laws in the choices they make every day in satisfying
their material wants through the purchase of goods and services. Consumers and producers
observe market signals and react to them usually in the way described above.

2.2.1 Risk and uncertainty

In ignoring prices, the ASFF also ignores another important aspect of market transactions;
the role of risk and uncertainty. When consumers purchase certain goods they face a risk that the
quality of the good may not be as expected. Normally, for goods that are inexpensive and for
which consumers may develop some expertise in evaluating goods prior to purchase, consumers
will bear this risk and purchase the goods. An example here is fruits and vegetables. For other
goods, especially non-durable goods, their expensive nature tends to make consumers much
warier in their purchasing decisions. An example here is new motor vehicles. In this case,
consumers are usually enticed to overlook the risk they perceive in the transaction by warranties
against defects provided by the manufacturer. This serves to decrease the risk-adjusted price of
the good from the perspective of the consumer. For much more expensive non-durable goods,
such as dwellings, consumers tend to purchase insurance that protects the good from chance
occurrences like fire and flooding. In this case, the purchase of insurance increases the total price
of buying the good. The existence of such insurance markets is an important precondition to
operation of many durable goods markets. In modelling market transactions via the demand and
supply representations described above, economics explicitly incorporates the role of risk and
uncertainty via the inclusion of preferences on the right-hand side of equation (2). In this way,
movements in risk perceived by the consumer will directly impact upon their purchasing
decision. These mechanisms are totally absent from the ASFF due the mechanical assumptions it
incorporates to model demand for goods and services, e.g., almost purely a function of
demographic variables.

2.3 Net overseas migration and the Australian labour market

For Australia, NOM has historically been largely determined by immigration levels. A
large proportion of Australia’s immigration intake is people of working age and, more recently,
skilled workers (Sobels et al. 2010). Thus, positive NOM levels directly add to the stock of
potential workers (the labour force). A higher labour force is the single largest direct impact that
positive NOM has on the Australian economy. It is direct in the sense that it immediately
increases the productive capacity of the economy even with no changes to other productive
factors or technology; thus, the supply of goods and services produced is potentially greater.
Assuming that most of these potential workers are employed, then income also rises; this will
raise the demand for goods and services in the economy. This effect is indirect but is also
significant in its economic impact. The simple economic model developed in Section 2.2 can be
applied to demonstrate these effects somewhat more formally.

2.3.1 The approach of economics to modelling the labour market
The supply of labour (or the labour force) can be represented as
Supply = f(population, NOM, participation rate). (7)

That is, all other things constant, the supply of labour will rise with higher population (through
natural increase), higher NOM, and a higher participation rate.

The demand for labour by firms can be represented as

11



Demand = f(price of labour, price of other inputs, price of the good, labour productivity).(8)

That is, all other things constant, the demand for labour will rise with a fall in the price of labour
(the wage rate), with a fall in the price of other production inputs, a rise in the price of the good
produced by the firm, and a rise in labour productivity.7 Equation (8) is derived from the
‘production function’ of a typical firm, i.e., an explicit relationship between production inputs
and outputs.

Now imagine that the labour market is currently in equilibrium with a wage rate of $100,
and at that wage rate both sides of the labour market are demanding and supplying a quantity of
1,000,000 workers:

Demand (1m) = Supply (1m); P = $100. 9

An increase in NOM of 100,000 will increase the supply of labour. At the current wage rate, this
will lead to an excess supply of labour

Demand (1m) < Supply (1.1m); P = $100. (10)

The excess supply of labour increases competition for jobs among workers and the wage rate will
fall to, say, $95. A lower wage rate will increase the demand for labour and a new equilibrium
may emerge like

Demand (1.1m) = Supply (1.1m); P = $95. (11)

The foregoing analysis is a simplified representation of the direct effect on the labour
market of increased NOM. An indirect effect of a lower wage rate is that the cost of producing
Australian goods and services will fall, and they will fall the most for goods and services that are
the most labour-intensive in their production technology. Lower costs of production will be
partially or fully passed on to consumers in the form of lower prices, raising the purchasing
power of their incomes. There are other indirect implications of the labour market effects of
higher NOM but these will be discussed later.

2.3.2 The ASFF approach to modelling the labour market
The supply of labour in the ASFF can be represented as
Supply = f(population, NOM, participation rate). (12)

Equation (12) is no different from the supply of labour (equation (7)) in the economic model of
the labour market presented earlier: a higher population, NOM, and participation rate all increase
the supply of labour. For the purposes of the analysis in Sobels et al. (2010), the movements in
population and participation rates are taken from McDonald and Temple (2008). The movements
in NOM are chosen to reflect different NOM scenarios modelled.

The demand for labour in ASFF can be represented as
Demand = f(consumption/production of goods and services, labour productivity). (13)

Consumption in the ASFF is typically specified in per capita terms (i.e., per person). Increased
consumption per capita increases the demand for labour. In contrast to the demand for labour
function in equation (8), higher labour productivity will reduce the demand for labour. The rate
of per capita consumption is initially assumed fixed over time in the ASFF, whereas labour

;
Labour productivity is a measure of how many units of output are produced by each worker.
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productivity also follows the settings in McDonald and Temple (2008) and is set at 1.5% per
annum.

Now assume that NOM increases by 100,000. How does the ASFF respond to this change?
Assuming that the initial workforce is 1 million, the situation becomes

Demand (1m) < Supply (1.1m). (14)

That is, an excess supply of labour will emerge. But this is not the end of the story as the demand
for labour will also fall due to the assumption of improvements in labour productivity and “...a
consequence of these conditions is large unemployment.” (Sobels et al. 2010, p. 84). So large,
that ““...mass unemployment of the order of 50% occurs after several decades” (p. 88).

In the two-equation system of equations (13)—(14), there is no mechanism that could return
the demand for and supply of labour to a new equilibrium. This is because there is no variable to
raise the demand for labour up to the new higher supply of labour. Users of the ASFF understand
that they cannot allow large increases in unemployment to be the outcome of an increase in NOM
as there is little evidence to support this conclusion in the Australian context (Productivity
Commission 2006, pp. 64-5). So how do they resolve this challenge?

The solution is found in “...a feedback algorithm [that] adjusts domestic consumption rates
to maintain a desired level of unemployment...” (Sobels et al. 2010, p. 84). The target rate of
unemployment applied is 3.8% (p. 88). The authors claim that 3.8% “...represents a level
achieved in recent Australian economic performance, and a level that might generally be
considered to be healthy i.e., not too low and not too high” (p. 88). The last time the Australian
economy achieved an unemployment rate of 3.8% or lower was in 1974/75 when the rate
averaged 2.4% (Loundes 1997), that is, 35 years ago. Most people would not consider 35 years
ago as recent. Further, the average unemployment rate over 1974/75-94/95 was 7.5% and from
July 1995 to August 2010 it was 6.1% (ABS 2010). Thus, the target unemployment rate of
Sobels et al. (2010) is half the average for the last 15 years.

Why do the authors need to adopt such an unrealistically low unemployment rate in solving
the ASFF, particularly when a rate of 6% or 7% would be sufficient to prevent the mass
unemployment that would normally be predicted by the model? The answer lies in another target
they wish to achieve: “...a feedback algorithm maintains the net foreign debt...at a realistic level
relative to GDP by adjusting exports (via changes to primary and secondary production)...” (p.

84). The authors must impose a target for the ratio of net foreign debt (NFD) to GDP' due to
their assumptions of constant initial consumption rates per capita and annual improvements in
labour productivity in the presence of positive NOM: “...a consequence of these conditions is
large unemployment, and excessive foreign debt...” (p. 84). So to avoid the ratio of NFD to GDP
from ballooning, exports (including net tourism exports) are stimulated by increasing production.
This raises the demand for labour. In this case it raises it too much in the sense that
unemployment rates must fall to levels not experienced in Australia since the 1970s. Note that in
a typical model of the Australian economy the ratio of NFD to GDP could not increase much
beyond current levels. The mechanism that would prevent this is that growing NFD raises net
interest payments to foreigners, which in turn reduces the amount of income available for
consumption, which in turn reduces consumption and imports, which in turn reduces the current
account deficit, which in turn slows or reverses the build up of NFD.

8
The target ratio is 52% (p. 89).
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A further issue in the way that the ASFF models the Australian labour market is that the
demand for labour is arbitrarily determined by the process described above, whereas in reality the
demand for labour is strongly influenced by domestic and global economic activity. It is
important that any framework used to assess different levels of NOM should be able to properly
estimate the demand for labour, rather than the demand for labour being an outcome of arbitrary
assumptions. This is because the optimal level of NOM is, to some extent, determined by the
demand for labour. A key implication from this is that the level of NOM will fluctuate from one
year to the next due largely to changes in the demand for labour. Thus, for policy makers and
planners to determine the appropriate level of NOM requires an economic model that can be used
to estimate the level of labour demand, and the proportion of this demand that might be filled
from domestic sources of labour supply as opposed to the proportion filled from migration.

The above discussion strongly suggests that the economic variables projected by the ASFF
(employment, GDP and NFD) are not reliable because they are based on arbitrary assumptions
imposed by the model user to avoid unlikely outcomes in terms of unemployment and NFD. The
arbitrary assumptions are themselves a symptom of the absence in the model of any of the basic
economic mechanisms that operate in the Australian economy. But what about the model’s
predictions about the consumption of physical units at different levels of NOM — are these
reliable? While the initial consumption rates that the model uses are based on “...decades of
historical data...” (p. 81), these initial rates are arbitrarily adjusted (increased) to overcome the
mass unemployment outcome described above. Thus, it seems that the predictions of the future
path of consumption rates are not scientific in any typical sense, but rather values that allow the
model to avoid embarrassing economic outcomes such as 50% unemployment. This is
problematic because the authors derive environmental outcomes based on ASFF predictions of
consumption rates; see Figure F2, p. 82 for a summary. Other environmental outcomes are based
on production flows predicted by the ASFF. Given that these are arbitrarily chosen to avoid an
unreasonably high ratio of NFD to GDP, environmental outcomes driven by these flows are also
arbitrary, to some extent.

It should be noted that earlier work using the ASFF to evaluate different levels of NOM
(see Foran and Poldy 2002) had been criticised by the External Reference Group for this report
(see Foran and Poldy 2002, Chapter 8). Chris Murphy and Mark Wooden criticised the report for
assuming “...decisions by consumers and businesses are not systematically affected by prices and
costs, when there is a mountain of empirical evidence to the contrary. Indeed, prices do not even
appear in the CSIRO model, even though they play a fundamental role in balancing supply and
demand right across a market economy such as that of Australia.” (p. 270). They also criticise
the absence of economic outcomes in the report, these being:

1. no estimate of the net assets of migrants when entering Australia;

2. no estimate of the effect on the skill level of the Australian workforce;
3. no estimate of the effect on GDP per head; and

4. no estimate of the effect on annual consumption.

Foran (2003) responds to Murphy and Wooden’s criticisms. It seems clear that Sobels et al.
(2010) are sufficiently concerned by the Murphy—Wooden critique because they address
criticisms 1 and 3 by calculating a GDP and NFD outcome using the ASFF; previous applications
of the ASFF have not included such outcomes. This would explain the arbitrary nature of these
calculations in Sobels et al. But what Sobels et al. (2010) have not done is address the
fundamental criticism of the absence of price mechanisms in the ASFF.
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2.3.3 The composition of NOM

It would be expected that the economic and demographic characteristics of the immigration
intake would be an important issue when evaluating the impact of different levels of NOM. For
instance, immigrants with low participation rates (e.g., very young or very old) will have a very
different impact on the labour market, the demand for health and education services, and the
receipt of government benefits compared to migrants of working age. Similarly, of migrants who
are of working age, those with no skills will impact different parts of the labour market and
different industries differently compared to highly skilled migrants. These effects have been
quantified as significant by Econtech (2001).

The Murphy—Wooden critique raises the issue of the composition of NOM. That is, the
ASFF, as applied in Foran and Poldy (2002), can not distinguish between the effects of an
immigration intake that is slanted towards family reunion (e.g., older people) and one that is
slanted towards skilled workers. Has this limitation been addressed in the work of Sobels et al.
(2010)? No, it is still a limitation of the ASFF and Sobels et al. (2010) completely ignore this
issue in their report. If Sobels et al. (2010) applied a more appropriate framework to address the
research question set for them by DIAC, they would have been able to show that changing the
migration intake by:

e capping the parent component of the family stream, making the migrant intake younger;
e shifting composition of the migration program from the family stream to the skill stream;
e improving the skill level of components of the skill stream;
leads to gains in:
e labour force participation;
e annual funds transferred to Australia by migrants;
e the skill level of the Australian workforce;
e GDP per head; and
e annual consumption per head.

The above are all important effects. They have been demonstrated by Econtech (2001) and
should be captured by any framework that makes a serious attempt to model different levels of
NOM in Australia.

2.3.4 The ASFF as a representation of the Australian economy

The discussion above has described how the ASFF represents transactions in the Australian
economy on the basis of physical units for stocks and flows. The discussion has also described
how production and consumption decisions are initially based on historical physical relationships.
The relationships are subsequently adjusted to avoid unwanted outcomes in unemployment and
the ratio of NFD to GDP. These adjustments are necessary due to the absence of any
mechanisms in the ASFF that can equilibrate demand and supply. In a market economy such as
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Australia, the equilibrating mechanism for most goods and services is a flexible price system.9
This is also how economic theory predicts production and consumption decisions would be
reconciled for most goods and services. In the ASFF, however, prices and costs are irrelevant to
decisions made by producers and consumers. Given the divergence between how the ASFF
models the Australian economy and how the Australian economy actually operates, it is
reasonable to conclude that the ASFF is not a reasonable representation of the Australian
economy.

What type of economy does the ASFF represent? The ASFF neatly represents the problem
and solution that faces planners in centrally-planned economies, e.g., the former Soviet Union. In
such an economy, the economic system is controlled or directed by the state. Planners are armed
with an input-output representation (or table) that details all transactions of goods and services in
the economy. This representation indicates the flows of goods and services between industries,
consumers and foreigners. Such a representation usually appears in tabular or matrix form with
all units in physical quantities;10 a diagrammatic input-output representation is similar to Figures
X7 and X8 in Sobels et al. (2010), which represent the stocks and flows in the ASFF. Once an
overall growth target has been set for such an economy, the input-output table can be used to
indicate what physical flows must occur for all industries to achieve their individual growth
target. This procedure will show planners which goods and services must increase the most in
order to achieve the growth target, which in itself indicates where surpluses and shortages are
likely to occur. Once this has been done, the plan might be revised by setting different targets for
certain industries. The price system plays no role in eliminating surpluses and shortages in such
an economy. For consumers, the main rationing mechanisms are typically queuing and black
market sales at unofficial prices (Jackson and McConnell 1987).

3. The ASFF in relation to computable general equilibrium models

The discussion in Section 2.3.4 introduced the concept of input-output economics: a
representation of the economy that details all transactions of goods and services in the economy.
This representation indicates the flows of goods and services between industries, consumers and
foreigners. In a market economy, the contents of an input-output table are the values of goods
and services used by consumers, producers, foreigners and the government. Input-output
economics was developed in the 1930s by Wassily Leontief as a way of demonstrating the
general interdependence (or equilibrium) between sectors of the economy (Leontief 1936). In
demonstrating general interdependence, Leontief relied on fixed quantity relationships when
imposing any change on the economic system under analysis, i.e., prices were assumed to play no
role. Since that time, this area has been developed so as to incorporate variable quantity
relationships between sectors by allowing prices and costs to play an important role; this more
advanced strand of economy-wide modelling is referred to as computable (or applied) general
equilibrium (CGE) modelling.

9
Some goods are unpriced and hence there is no market for them, e.g., clean air, road congestion. These goods are
usually rationed either through legislation (e.g., requiring minimum clean air standards by polluting industries) or
through non-pecuniary costs (e.g., increased travel times).
10

In a market economy, the contents of an input-output table are the values of goods and services used by
consumers and producers, e.g., ABS (2009).
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The most well-known and widely-applied CGE model of the Australian economy is the
MONASH model and its antecedents developed by the Centre of Policy Studies at Monash
University (Dixon and Rimmer 2002). MONASH is a detailed, policy-relevant model of the
Australian economy. It has recently been applied to analyse demographic issues in Giesecke and
Meagher (2006, 2008a, 2008b). Giesecke (2006) applies MONASH to analyse the impact on the
Australian economy of a 50% increase in the skilled migrant intake over the period 2005-2025.
In applying the increase in the skilled migrant intake to MONASH, there is an increase in
employment equivalent to the increase in the skilled migrant intake. But the detail and theory of
MONASH is built to apply this increased employment over many skill categories and
occupations. Employment by labour is distinguished by 64 skill categories. Each skill category
represents a qualification level (e.g., post-graduate degree, bachelor degree) cross-classified by a
qualification field (e.g., information technology, health). The 64 types of skilled workers can
apply their skill to the supply of labour distinguished by 81 occupations, although there is
recognition that some skills are more relevant to some occupations than others. The model’s 106
industries use labour distinguished by occupation and there are some opportunities for
substitution by industries of labour distinguished by occupation.

In the analysis of Giesecke (2006), the increase in the skilled migrant intake largely works
its effect on the Australian economy by increasing its scale: the economy expands approximately
proportionally to the rise in skilled immigration. This requires an increase in the capital stock
and therefore investment. Higher investment drives up the price of inputs to investment. A
larger economy also means larger export volumes, which depress the terms of trade (the ratio of
export to import prices). Higher prices for investment inputs and a lower terms of trade both
cause the cost of capital to rise relative to labour, thus the labour-capital ratio also rises. A higher
labour-capital labour ratio causes average wages to fall, but average capital income rises.
Migrants also bring with them positive net assets when they enter Australia; this reduces the
accumulation of net foreign liabilities below what would otherwise have been the case. In total,
these effects raise average income of the incumbent population by approximately $60 per person
over 2005-25.

How does the ASFF compare with MONASH in modelling an increase in NOM? It is
obvious from the above discussion of MONASH and the discussion on the ASFF in Section 2
that the ASFF has a number of limitations compared to MONASH:

1. the ASFF treats all NOM intakes the same in terms of impact on the economy. No
distinction is possible between migration intakes of different skill levels, different
participation rates, and different ages. Although the ASFF can impose this information on
its demographic detail, this information does not affect its projection on stocks and flows
of physical quantities;

2. the ASFF treats all incumbent workers and migrant workers exactly the same with respect
to skill level. A NOM level that is skewed towards skilled workers has the same effect on
the overall skill levels of the Australian workforce as one that contains no skilled workers;

3. the ASFF ignores any changes in wage rates that occur from any migration intake; wage
rates will tend to fall as a result of the increase in the labour supply. Lower wage rates
will tend to lower wage income and will have a negative impact on workers’ incomes.
Further, Giesecke (2006) shows that wage rates for less skilled workers are constant in
real terms whereas wage rates for highly skilled workers fall in real terms. All of these
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effects are ignored in the ASFF. The calculation of GDP in the ASFF simply assumes no
change in wage rates from the increase in the labour supply;

4. the ASFF treats capital and capital income as fixed in its calculation of GDP. The
MONASH analysis discussed above indicates that the economy’s capital stock will grow
approximately proportionately with any skilled worker intake. It will also raise the rate of
return to capital, thus raising the income of capital owners; and

5. the ASFF ignores any information on net assets brought by migrants when they enter
Australia. As noted above, this has a positive effect on the accumulation of net foreign
liabilities, thus reducing payments to foreigners and raising real income.

The limitations of the ASFF listed above are not to be taken lightly. They represent
important structural information that is missing from the ASFF analysis applied in Sobels et al.
(2010). As such, policy makers who rely on this report are seriously disadvantaged when trying
to make an objective assessment of different NOM levels and different compositions for each
NOM level.

4. Integrating physical and social sciences

Most of the foregoing discussion has consisted of a critique of the ASFF from the
perspective of economic theory and practice; the model has been found wanting in this regard.
An important question is whether the ASFF can be salvaged by extending and modifying it to
address its limitations. Certainly there are established modelling traditions that have been
developed that marry the physical and social scientific approaches to assess policies aimed at
reducing global greenhouse gases. This tradition is known as integrated assessment modelling
(Dowlatabadi 1995).

Integrated assessment models (IAMs) typically contain a traditional economic sector and a
climate sector, but the detail with which they represent these two sectors can vary widely; see, for
example, Nordhaus (1992) and Manne and Richels (2004). Even where much detail is applied,
the models are rather stylised in their representation of the economic and climate sectors. The
economic sectors will represent economic activity and how inputs are linked to outputs (the
production function). The climate sector will represent greenhouse gas emissions and how these
impact on atmospheric concentrations of emissions, and in turn the impact on global temperature.
The key nexus between the two sectors is the set of relationships between economic activity,
emissions, concentrations and climate change. The brevity of this description should not be taken
to imply that IAMs are simple or uncontentious in their approach (US Department of Energy
2009).

Incorporating economic mechanisms into a physical flow model like the ASFF is rather
straightforward from a conceptual standpoint. Where the model currently adopts arbitrary
assumptions about consumption per capita for goods and services and assumes this demand is
satisfied by adequate supply, a market-clearing condition could be specified to determine a price
for each good and service. These prices would then be allowed to impact on demand and supply
so as to achieve equilibrium. With prices determined for most goods and services, the costs of
production for each good and service could easily be determined by combining them with
quantity flows. It is likely that further data would need to be added to the model in order to
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properly calculate GDP and net foreign liabilities, e.g., taxes on certain consumption and
production flows, and a representation of the government sector.

Another characteristic of integrated assessment modelling is the explicit treatment of
uncertainty by producing a number of scenarios that are based on a range of parameter values
(McKibbin and Wilcoxen 2002). This explicitly recognises uncertainty about the (i) appropriate
way to model the global economy, and (ii) future values of variables that affect the model but are
determined outside of it (p. 17). Thus, IAMs are used to generate probabilities of a range of
outcomes. This approach could be usefully adopted by Sobels et al. (2010) in applying the
ASFF, and their report would benefit from consideration and analysis of the uncertainties
surrounding the ASFF's scenarios given their long time-frame.

Introducing price mechanisms and some extra data would address the severest of the
limitations of the ASFF. But for the purposes of modelling NOM levels with different
compositions of skilled and family reunion components, the ASFF would require extensive
modification. This would involve the addition of detailed occupational data for industries. My
sense is that this would make the whole exercise rather unwieldy to the point of being of being
insurmountable. One would also need to remember that the ASFF already seems to contain much
detail and adding further detail may make the model computationally intractable, i.e., too big. To
evaluate the potential of such an exercise properly would require a more in-depth examination of
the nature of the ASFF in its current form.
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CSIRO response to the Review and ‘lmu’
Colloguium Précis CSIRO
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CSIRO Ecosystem Services
14 December 2010

Overview

Unfortunately, the review of the environmental modelling is not helpful in advancing
the understanding of the effects of NOM, nor is it helpful for advancing the background
modelling. In particular, the review makes a number of incorrect and at times
contradictory statements. On some points it seems that the reviewer has not read or
considered the material in the report.

The précis of colloquium proceedings also presents a summary that is selective in the
key points included. For instance, the précis does not include any content or key points
arising from the environmental modelling (using the Australian Stocks and Flows
Framework (ASFF)), under “Session 2”. This contrasts with the inclusion of content from
the other research presented at the colloquium. This unduly creates a bias in the précis.

The response here to specific issues in the review and colloquium précis will be brief
and focus on the main issues raised, and where necessary, point to relevant sections of
the report rather than repeat the arguments at length.

Specific issues

Strikingly, the review contradicts itself. On the one hand it suggests ASFF produces
“unduly pessimistic projections”, while elsewhere suggesting that ASFF is distinguished
by the “absence of dire predictions”.

Nor are the reviewer’s explanations for these contradictory claims based in reality.
There is no proof that prices prevent resources from being depleted, and important
empirical evidence suggests the opposite. Nor does the review’s suggestion carry any
credibility that “dire predictions” are avoided by assuming a particular unemployment
rate in the environmental modelling. There is no logical basis for this. Indeed, recent
research using the ASFF confirms that other unemployment levels result in similar
overall outcomes.

The review is quite ill-informed about The Limits to Growth (LtG) and any comparison
with ASFF. The reviewer appears unaware of the empirical validation of the Club of
Rome’s LtG modelling, where 30 years of historical data shows that the ‘standard run’
scenario has tracked the data very well (Turner 2008). Nor does the review identify
how ASFF and the LtG differ, where the former allows all forms of alternative behaviour
to be injected into the model. This provides ASFF with the ability to explore many
detailed and innovative strategies. On an additional point, the précis incorrectly asserts
that the author considered the LtG verified by the GFC, and that oil constraints were a
cause of the GFC; this is factually incorrect.

Other errors of fact in the review need correcting. Contrary to the review claim, the
ASFF incorporates effects of different NOM on levels of employment, and key
compositions of NOM, namely the age profile. Also, the position in the environmental
modelling about resource growth or contraction was not arbitrary but based on
assessments by Geoscience Australia and other sources.



The central focus of the review’s critique was on prices and their role in market
responses. The review makes no reference to the discussion on prices in the report (see
in section 3.3 p.10 in (Turner 2010), or p.85 in (Sobels, Richardson et al. 2010)). The
review ignores the question of how standard economics using such prices were not able
to anticipate the GFC, or rapid rise in oil prices, for example. Yet physically based
analyses (without the use of prices) have highlighted the potential oil issues for
decades, for example.

The review also ignores the corroboration between the ASFF modelling and the
preceding economic modelling (by the ANU using a Productivity Commission model).
Firstly we note, the brief did not require modelling of prices, but it did require that the
environmental modelling use the same input assumptions as the preceding economic
modelling. This was done, and led in part to an unanticipated alighment with the
economic modelling, as follows.

The environmental modelling using ASFF independently produced similar outcomes as
the economic modelling regarding the effect of different NOM levels on GDP growth
rates. (See Appendix A p.59 in (Turner 2010), or Appendix B p.328 in (Sobels,
Richardson et al. 2010).) This provides a validation of the ASFF output. The agreement
also facilitates a proper comparison between environmental and economic effects of
various NOM levels. It is evident that the ASFF does not need prices to independently
agree with the ANU economic modelling.

Contrary to the review claim, the environmental modelling incorporates recognisable
feedbacks between demand for and supply of goods and services. It does this via the
feedbacks associated with unemployment levels and international trade (among other
things). (See section 3.2 p.8 and sections 4.4—4.5 p.13 in (Turner 2010), or pp.84-85,
88-90 in (Sobels, Richardson et al. 2010).)

On the question of the possibility for further linking ASFF and economic modelling, the
review suggests it would be beneficial to follow an example used in assessing climate
change, but then with no factual basis disregards this as too resource intensive. The
reviewer does not make clear why integrated assessment is worthwhile in climate
change assessments but not in the broader environmental assessments provided by
ASFF. The review also ignores the initial progress on linking ASFF and economic
modelling noted in the report (see in section 3.3 p.11 in (Turner 2010), or p.86 in
(Sobels, Richardson et al. 2010)).

Concluding remark

Ultimately, the key issue is whether the environmental modelling can help inform
debate and policy development regarding the effects of different immigration rates (or
NOM). This is successfully achieved in the environmental modelling because it is the
comparison of the effects of different NOM levels that is important, not their individual
absolute effects. The environmental modelling using the ASFF provides the
comparative impacts. The question of whether or not prices are desired in the
modelling then becomes one of precision, not accuracy. This understanding is further
strengthened by the positive comparison between the environmental modelling
outcomes and those of the preceding economic modelling, outlined above and in the
report. Notably, the comparative analysis approach fits the brief specified by DIAC.
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