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National and Sectoral Effects of a Decline in the Desirability
of Investing in Australia

Paul Gretton*

Abstract

Australia has a long‐standing dependence on
foreign investment to make up the difference
between domestic saving and investment
opportunities. There is, nevertheless, an on-
going debate about the merits or otherwise of
inward foreign investment. There has also
been a recent tightening of criteria governing
foreign investment. The OECD assesses
Australia's foreign direct investment regime
to be one of the most restrictive in the OECD
area, while broader discussions have consid-
ered the potential for a decline in Australia's
credit rating. This paper uses a dynamic
global general equilibrium model—GDyn‐
FS—to report on the national and sectoral
effects of a decline in the desirability of
investing in Australia, relative to other
countries.
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1. Introduction

Policy or economic changes that influence
firms’ capability and willingness to invest in
new capital will affect both commodity
supplies and demands, with those effects
flowing through over time to national activity,
income and consumption levels. These mat-
ters are of traditional importance in discus-
sions of how countries and regions may reach
their productive potential and are of contem-
porary importance in an era of global trade
tensions, interruption of global economic
activity with the COVID‐19 pandemic, reg-
ulation of global capital flows through
national foreign investment guidelines, and
anti‐dumping and countervailing duty actions.

These matters are of heightened importance
to Australia, which is a relatively capital
intensive economy on a per capita basis and
historically dependent on foreign saving to
make up the gap between domestic saving and
investment opportunities.

In addition to providing a natural basis for
the analysis of trade and industry policy and
environmental concerns, dynamic regional
computable general equilibrium (CGE)
models provide a meaningful basis for
analysing the potential impacts of regulatory
and economic changes that impose barriers to
efficient investment and that influence firms’
capabilities and willingness to invest.

This paper seeks to make such analysis
more accessible, using a new version of the
GDyn model, which is an intertemporal
variant of the widely used GTAP modelling
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framework (Hertel and Tsigas 1997;
Ianchovichina and Walmsley 2012;
Hertel 2013; Corong et al. 2017). The GTAP
model is chosen because of its extensive
coverage. It is based on a detailed
input–output data base that is easily accessed
and scaled to focus on any subset of countries,
regions and sectors, and it provides an
effective tool for the analysis of policy and
economic changes affecting the real economy.
The model is solved with GEMPACK 12
software, which through advances in matrix
decomposition is suitable for solving large
models (Horridge et al. 2019). Another
important advantage of both the GTAP and
the GDyn models for economic research and
policy analysis is that they are fully docu-
mented, accessible and in the public domain.

The new version of the GDyn model—
called GDyn‐FS: (1) builds a capability to
project a stable long‐run baseline with non‐
convex adjustment costs; (2) introduces a rate‐
of‐return rule for the allocation of saving
between regions (capital‐finance flows) and
provides for the rebalancing of capital own-
ership between regions to allow for changes in
portfolio preferences, other structural changes
and policy interventions not explicitly mod-
elled; (3) relaxes the assumption of fixed
shares (the Cobb–Douglas assumption) in the
consumption–saving decisions of national
households; and (4) provides for the inclusion
of exogenously determined changes in na-
tional consumption–saving choices. These
features provide for model stability over the
long run and enhance its usefulness as a tool
for the analysis of structural change, and
policy and other economic developments
affecting the real economy at levels of sectoral
and regional detail selected by the analyst.

A full description of GDyn‐FS is provided
in the next section. The new GDyn‐FS model
is then used to simulate the national and
sectoral impacts over time of a more restric-
tive and risky investment environment in
Australia, a medium‐sized OECD economy.
This policy is modelled as an increase in the
required rate of return on investment on
account of increased barriers to investment
and increased country risk. The policy

scenario is set against a baseline extended to
2050 based on projections of value added,
population and employment of skilled and
unskilled workers. In addition to these growth
determinants, the model is used to simulate
the reversion to the mean in saving rate for
China in the long‐run from historically high of
levels of around 50 per cent of GDP to levels
comparable to other regions and the historical
average for China.

The simulations use a database with 6
diverse regions—Australia, China, Japan, the
United States, EU28 and the Rest‐of‐the‐
World—and 13 industry sectors—two agri-
culture, one mining, four manufacturing, five
services, plus ownership of dwellings. Five
primary factor inputs are modelled—land,
natural resources, skilled labour, unskilled
labour and (produced) physical capital. The
database reference year is 2011. The illus-
trative application is reported to 2050.

A final section summarises the contribution
and findings of the paper.

The Australian economy would be worse
off with a decline in its desirability as a place
to invest and work. A 10 basis point increase
in the required rate of return on capital is
estimated to lead to a 1.7 per cent reduction in
capital and an associated drop in GDP of 0.65
per cent ($AU13 billion in current values).
Workers would be worse off with real wages
projected to fall by over 0.6 per cent and real
national income falling in a similar propor-
tion. Lower consumption would follow. There
would be economic loss and disruption early
on, particularly in the construction, manufac-
turing and service industries supplying invest-
ment goods and services. The disruptive short‐
run effects suggest that there could be benefits
from measures that would ease adjustment
pressures and help restore competitiveness
including in ensuring labour market flex-
ibility, education and training and measures
to strengthen local research and development.
Higher capital costs and associated economic
disruption could also lead to calls for addi-
tional protection via industry subsidies, trade
restrictions and government purchasing ar-
rangements to protect incumbent firms and
their workforces. There is a need to avoid
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unduly restrictive policies that could build on
one another to deepen the erosion of competi-
tiveness, productivity and economic
wellbeing.

2. Modelling Framework

2.1 Overview of Simulation Model

The GDyn is a multi‐sector, multi‐region
recursive dynamic CGE model of the world
economy. It combines the economies of
individual regions through multilateral trade,
associated transport services and the capital‐
finance flows. GDyn extends the comparative
static version of GTAP (Hertel and
Tsigas 1997; Corong et al. 2017) by the
inclusion of imperfect mobility of capital
finance between regions, endogenous capital
accumulation and an adaptive expectations
theory of investment (Ianchovichina and
McDougall 2012 in Ianchovichina and
Walmsley 2012).

Producers in each region are divided into
industries that are assumed to minimise costs
subject to a constant returns to scale tech-
nology. Capital and labour are treated as being
imperfectly mobile between industries while
agricultural land and natural resources are
used by rural and extractive industries,
respectively. Industries are treated as having
flexibility in the use of intermediate and value
adding inputs.

The representative regional household re-
ceives income generated from labour services
and the ownership of capital, land and natural
resources. Income from product and factor
taxes also accrues to the regional household.
With this income, households maximise utility
through private consumption, government
consumption and savings. Total household
consumption is distributed across products in
accordance with product price and aggregate
consumption expenditure, while government
consumption is distributed across products in
fixed proportions. Regional household savings
are distributed back to investment at home and
abroad (via foreign investment in a ‘global
trust’ that acts as a notional clearing house for
foreign investment across regions).

Products used as intermediate inputs, con-
sumption and investment are sourced domes-
tically and from imports (by product and
region). The demand for transport services is
attached to international trade flows with
supply by region being pooled in constant
proportions. Regional firms’ source finance
from the regional household and from global
saving (via the ‘global trust’).

As a real‐economy model, GDyn does not
include money or bond markets, and assumes
that all real changes are accommodated by
broader monetary policies. While the model
separately delineates government consump-
tion and taxes on products and primary factors
of production, it does not model the net fiscal
position of governments and associated im-
pacts on bond markets.

2.2 Simulation Environment and Model
Innovations

Simulations begin with an observed database
for the initial period. It would only be by
coincidence that this database is representa-
tive of future periods. Baselines are therefore
simulated in order to provide a reference case
against which the impacts of policy or other
economic change are assessed. Reference
cases in modelling generally incorporate
standard assumptions about population, pro-
ductivity and consumer tastes. They may also
include changes in investment, structural
changes and factors related to changes in the
physical environment. Under a dynamic
approach, ‘policy’ scenarios then apply
shocks to the baseline to project the potential
impacts of the policy or other change being
assessed. The difference between the policy
scenario and the baseline represents the
economic effect of the change over time.

In the GDyn model, the transition dynamics
to long‐run equilibrium in the baseline or
policy simulation depend on the assumption
that the reference rate of interest for a region
is given exogenously. This requires that rates
of return on capital employed by region adjust
adaptively to be equal to this reference rate
(the model rate of interest) and constant over
time.1
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To satisfy this requirement and achieve
longer‐run stability, the GDyn‐FS model
builds on the basic version GDyn in three
ways: (1) extends the investment rule to
ensure that forward looking producers gradu-
ally adjust capital to eliminate any differences
between regional firms’ expected rate of
return on capital and the reference (or target)
rate; (2) incorporates non‐convex adjustment
costs to recognise the installation of capital is
costly and new capital may not become
immediately productive; and (3) modifies the
treatment of international capital flows to
include optimising behaviour by regional
firms and households, respectively, in do-
mestic‒foreign real‐asset investment choices.
In addition to affording model stability, these
elements support the modelling of the reg-
ulatory and economic changes that impose
barriers to efficient investment and that
influence firms’ capabilities and willingness
to invest—the specific interest of this paper.

In addition, and within the stable environ-
ment afforded by the elements of the first step,
a further element is added to enable the
Cobb–Douglas fixed expenditure shares as-
sumption between consumption and saving
choices to be relaxed while providing for the
inclusion of exogenously determined changes
in national consumption–saving mixes. This
element supports, for example, the modelling
in the baseline of reversion to the mean in the
saving rate of China.

Each of the model innovations and para-
meter choices is detailed in Appendix 1.

2.3 Parameter Settings

The modelling adopts the standard trade and
production technology parameters provided with
the GDyn database with two modifications.
First, the Leontief fixed real input assumption is
relaxed to allow a degree of input substitution in
response to relative price changes. This more
flexible case is represented by a substitution
elasticity value of 1.2 for each production sector.
This value is in the neighbourhood of the
capital‐labour substitution elasticities included
in the model database. Second, labour and
capital services are treated as imperfectly mobile

between sectors (that is sluggish) in place of the
database assumption of perfect mobility within a
CET nest. Transformation elasticity values of 20
for labour and 10 for capital are adopted to
allow gradual mobility of factors between
sectors over time. The modified approach and
associated parameters provide for: (1) sluggish-
ness in the short‐run to recognise that installed
and new capital cannot necessarily be relocated
between activities to equalise returns at database
rates and that labour may not be perfectly
mobile between activities; and (2) flexibility in
the longer run whereby capital is relocated/
newly accumulated between activities to ap-
proximately equalise returns at benchmark rates
and labour relocates according to employment
opportunities to approximately equalise propor-
tional changes in real wage rates across
activities. This approach aligns the current
implementation with the class of CGE model
that assumes stickiness in the allocation of
capital across sectors (Chateau et al. 2020,
p. 116). Foreign–domestic investment para-
meters have been set to reflect a home‐country
bias effect associated with the Feldstein and
Horioka (1980) hypothesis and consumption–
saving elasticities relax the fixed shares assump-
tion of the original model to allow a limited
degree of substitution between consumption
now and in the future (through saving). This
reflects the literature, which suggests the
responsiveness of real household consumption
spending to real investment income is relatively
low (see Appendix 2 for discussion).

3. Simulating a More Restrictive and
Risky Investment Environment in
Australia

This section starts with a contextual discus-
sion of Australia as a destination for invest-
ment funds sourced locally and from abroad,
indicators of restrictions on capital and
financial mobility and a brief survey of the
literature followed by a description of the
modelling baseline and simulation scenario
depicting a more restrictive and risky invest-
ment environment in Australia. The next
section reports the projected national and
sectoral effects of this scenario.
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3.1 Background

In the context of growing economic tensions in
global markets, tightening of regulatory re-
strictions on foreign investment, this section
considers the economic impacts of a more
restrictive and risky investment environment in
Australia—a medium‐sized OECD economy.
This matter is of importance given its modern
history of economic reform and market liberal-
isation (for example, see Gretton 2013), a
tapering of economic growth merging with the
first recession in 30 years with the COVID‐19
event and its aftermath, its dependence on
foreign debt and equity investment to make up
the gap between domestic saving and invest-
ment opportunities (Figure 1), and the asso-
ciated longstanding public policy debate con-
cerning the impacts and benefits of foreign
investment (Johnson 1972; Crawford et al.
1978; Hanratty 1996; Evans 1999; Australian
Productivity Commission 2020).

Australia's financial markets are relatively
developed by global standards.2 In common

with other countries, nevertheless, inward
foreign investment is subject to regulation.
This regulation operates through a screening
and approval regime under the Foreign
Investment Review Board, restrictions on
the ownership of equity in sensitive busi-
nesses and industries, and other regulations.
The screening and approval regime applies to
all inward foreign investment (direct, port-
folio and other) above designated thresholds
and applications to invest in designated
activities, such as agriculture and residential
real estate. According to the OECD foreign
direct investment (FDI) regulatory restric-
tiveness index (Kalinova, Palerm and
Thomsen 2010), Australia had the fifth most
restrictive regime across the 37 OECD
economies in 2018, below Canada, Israel,
Mexico and New Zealand, but above the
United States, the United Kingdom, France,
Germany and Italy (Figure 2). While recog-
nising that the index scoring mechanism is
judgmental and does not capture influences
such as system administration, subnational

Figure 1 The Saving‐Investment Gap and Net Borrowing, 1960–2019a,b

Note: (a) Net borrowing equals (the negative) of the balance on current account plus net capital transfers; Gross Saving
includes net capital transfers; (b) Gross investment is the sum of gross fixed capital formation and changes in inventories.
Source: Author estimates based on ABS, Australian System of National Accounts, Catalogue no. 5204.0, tables 2
Expenditure on GDP, 8 National Capital Account and 43 External Accounts, October 2019.
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measures and national security, Mistura and
Roulet (2019), in a gravity model analysis of
bilateral FDI holdings, found that an increase
in the index value was associated with a
decline in the level of inward FDI holdings
(Mistura and Roulet 2019, p. 37). FDI
holdings were found to be more sensitive to
restrictions on equity ownership than to
screening mechanisms, the dominant me-
chanism for Australia.

MacDougall (1960), in a theoretical ap-
proach, analysed the national economic costs of
lower capital inflows to depict that a reduction
in the supply of foreign investment would
increase its scarcity, raising its marginal
product. Quantitatively, the Australian
Productivity Commission used a longer‐run
comparative static global CGE model to
estimate the longer‐run economic benefits of a
reduction in the risk premium on FDI between
Australia and a large partner economy (the
United States) (Productivity Commission 2010,
pp. 55, 104). More recently, the Productivity
Commission (2020) used a comparative static
global general equilibrium model to estimate
the economic costs of a decrease in Australia's
inward FDI holdings. Gali and Taplin (2012)
used a national general equilibrium dynamic
modelling approach to estimate the economic
costs after 10 years of a permanent drop of
foreign debt and equity capital inflows.

The implications of changes in the avail-
ability and cost of capital have also been
addressed in broader policy studies. For
example, McKibbin (1999) used a dynamic
intertemporal general equilibrium model to
project the impact and benefits of partial
removal of the wedge in bond rates between
developing Asian economies and a reference
economy (the United States) from reductions
in government restrictions of financial mar-
kets. Gretton and Vines (2018) considered the
possible economic costs of a decline in the
willingness to invest in the United Kingdom
following Brexit (conceived as increased
country risk). Constantinescu et al. (2019)
conjectured that contemporary trade tensions
could erode firms’ willingness to invest
(conceived as an autonomous drop in the
global investment to GDP ratio), lowering
global output.

Empirical studies have found increased
inward foreign investment to Australia pre-
ceded (Granger caused) GDP growth in the
short run and, for direct investment, growth in
the longer‐run (Iyer, Rambaldi and
Tang 2009), and that inward FDI had a
positive effect on fixed capital expenditure,
GDP and import growth but a negative effect
on export growth of Australia (Faeth 2006).
With a wider focus, Quinn, Schindler and
Toyoda (2011) in a review of indexes of

Figure 2 Restrictiveness of Foreign Investment Regimes Across OECD Members, 2018

Source: OECD FDI Regulatory Restrictiveness Index, OECD.Stat at https://stats.oecd.org/ (accessed 4 September 2020).
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financial openness, report that the positive
relationship between capital market liberal-
isation and growth appears to have declined
over time and that, on the country dimension,
the effects are larger for emerging markets
than advanced economies. Bumann, Hermes
and Lensink (2013) provide a systematic
meta‐analysis of 60 empirical studies of the
relationship between financial liberalisation
and economic growth. They find a weak
positive relationship between financial liberal-
isation and growth across countries, but that
the impact of liberalising policies is somewhat
sensitive to financial market development and
market depth.

Contemporary events also have the poten-
tial to influence credit and investment worthi-
ness at the national level. In the context of
large‐scale deficit spending associated with
managing the economic fallout of the
COVID‐19 pandemic and mounting global
strategic tensions particularly around China's
regional intensions, reports have been made
that Australia could lose its AAA credit rating
(Read 2021; Joye 2021). It is reported that
such an eventuality would potentially raise the
cost of credit and make investing in Australia
less attractive. Concerning the transition to
lower carbon‐emission energy generation, it
has been found that policies in Australia lack
clarity and that there is an increasing reliance
on intermittent and variable renewable energy
(Productivity Commission 2017, p. 57). It has
also been reported that climate policy un-
certainty is proving a significant barrier to
long‐term investment in Australia with invest-
ments incurring higher risk premia as firms
hedge against policy risk (Jackson 2019, p. 2;
Macdonald‐Smith 2020).

3.2 Simulation Scenario

The simulation scenario in this paper focuses
on the issue of what may be at stake for a
small open capital importing OECD economy
such as Australia, if policies or the broader
economic environment are perceived to make
investment more risky or institutions less
favourable to investment activity, than other-
wise. The scenario does not necessarily

represent the effects of a single policy or
economic event, but rather a broad change in
the policy and economic environment af-
fecting the pool of funding for investment in
Australia, both foreign and domestically
sourced.

The analysis adds to the existing literature
in two ways: (1) it takes as its starting point a
(permanent) change in the policy or business
environment that leads to a permanent in-
crease in country and commercial risk to
which investors gradually adjust giving a
dimension not available in projections based
on a once off change in the level of capital or
investment; and (2) it traces out the scale of
adjustment over time providing a dimension
not available in comparative‐static ap-
proaches. It also traces out the economic
mechanisms behind changes, a perspective not
necessarily accessible in reduced form em-
pirical studies.

The scenario is modelled as a permanent
increase in the average rate of return required
by all investors for investing in Australia of
10 basis points. This is equivalent to an 8 per
cent increase in the difference between the US
and Australian real commercial bond rate
averaged over the period 2000–2019
(based on data from World Development
Indicators 2020). For model simulation, this
change is calibrated as an increase in the
required returns from 8.1 per cent (the data
base reference rate for Australia) to 8.2 per
cent, that is, a ~1.2 per cent increase (via
Equation A5).

The change is modelled to occur in one
year while adjustment to the change is
modelled as being gradual. Key adjustment
assumptions to the transition process are: (1)
the changes are not anticipated by investors so
the actual and expected rates of return when
the change occurs are formed by the business
as usual case (the model baseline); (2)
installed capital depreciates on average at a
rate of 4 per cent per annum; (3) installed
capital services are assumed to be imperfectly
mobile between industries in the short run,
and subject to the capability of industries to
substitute between labour and installed capital
services; (4) new investment, planned capital
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growth and output can adjust in any one year
to close one fifth of the gap between the model
expected, actual and reference rates of return
on capital, all else being equal; and (5) real
wages adjust to maintain national employment
at baseline levels.3 Because the baseline
embodies changes in the structure of the
global economy, the projected impacts of a
policy change affecting one region (in this
case Australia) will also be influenced by
those global changes, that is, the policy
projections will be ‘path dependent’.4

The baseline is projected using the longer‐
run projections of GDP, population and
skilled and unskilled labour to 2050 (Foure
et al. 2010).5 The projections reflect an
expectation that GDP growth in China and
the regions covered by the Rest‐of‐the‐World
grouping will continue at rates above those for
Australia, Japan, the United States and the
Europe‐28 economies, but that projected
growth rates for China and Japan, in parti-
cular, will taper off. For China, the gross
saving rate as a proportion of GDP is
projected (via Equation A11) to decline from
a peak of around 50 per cent of GDP to
around 24 per cent of GDP—a level near the
average for other regions. Investment by
region is determined by the investment rule
(Equation A3), subject to other growth
assumptions.

In the baseline, it is recognised that
differences in regional risk and institutions
would remain over the projection period.

4. National and Sectoral Effects

4.1 Long‐Run National Effects

A 10 basis point increase in the required rate
of return on capital is projected to lead to a
1.7 per cent reduction in capital installed from
baseline levels, after 30 years—the long‐run
time horizon adopted in this study (Table 1).
With lower capital stocks, labour fixed at
baseline levels and no increase in productivity
to make up for the decline in capital, national
output as measured by GDP is projected to fall
by 0.65 per cent. With a reduction in output,
real wages evaluated with respect to the local

price of household consumption are projected
to decline by 0.66 and 0.61 per cent for
unskilled and skilled labour, respectively, to
maintain employment at baseline levels. Real
national income is projected to decline by
0.61 per cent in the long run.

Lower real income and a less capital‐
intensive economy are reflected in projected
declines in real private and government
consumption and investment of 0.6, 0.36 and
1.12 per cent, respectively. With lower
domestic absorption, the volume of imports
are projected to decline by 0.5 per cent while
exports, now less competitive in global
markets, are projected to decline by 0.39 per
cent. The terms of trade is projected to
increase by 0.05 percentage points as export
prices rise relative to import prices while a
slight increase in the balance of trade as a
share of GDP is projected. In the less capital‐
intensive economy, foreign liabilities are
projected to decline by 1.55 per cent.
Income remittances abroad, however, are
projected to rise with higher returns on lower
inward investment. Lower investment abroad
is projected to follow as local investors
become more inward looking.

The central influences on these projected
changes, in addition to the policy shock, are
tied to the relative importance of labour and
capital in value added and the extent to which
labour and capital can be substituted in
production. Focusing just on these elements,
a first approximation of the long‐run com-
parative static change in capital (k) (in
percentage change terms) can be depicted as
k ror

L
= −

σ where σ is the CES elasticity of
substitution between labour and capital in
production (approximately 1.2 in the across
activities in the database), L is the labour
share in value added (about 0.6 for Australia)
and ror is the exogenous percentage change in
the rate of return on capital (estimated at 1.2
per cent) (see Appendix 2 for an outline of this
stylised model). This first approximation
yields a potential decline in capital of about
2 per cent in the long run. Similarly, the
potential change in output (y) can be depicted
in y rorK

L
σ= − where K is the capital share of

output. With a database capital share of the
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Table 1 Illustrative Projections of Economy‐Wide Adjustments to a 10 Basis Point Increase in the Required Gross
Rate of Return to Capital, Australia, Deviation From Base Line

Year from policy change

Label 1 5 10 30

Summary indicators
GDP qgdp % −0.155 −0.541 −0.866 −0.652
Capital stock qk % −0.168 −1.161 −2.083 −1.699
Gross rate of return—target rorgt % 1.200 1.200 1.200 1.200
Gross rate of return—expected rorge % 0.152 0.896 1.452 1.127
Gross rate of return—actual rorga % 0.067 0.747 1.403 1.158
Capital services rental price rental % −0.677 0.004 0.931 1.170
Real wages—unskilled labour pfactreal % −0.541 −0.932 −1.120 −0.658
Real wages—skilled labour pfactreal % −0.314 −0.676 −0.921 −0.607
Real capital rentals pfactreal % 0.052 0.603 1.136 0.939
Real land rentals pfactreal % 2.292 1.695 0.301 −0.887
Real natural resource rentals pfactreal % 2.840 1.573 −0.618 −1.847
Real income yreal % −0.221 −0.676 −0.921 −0.607
Terms of trade tot % −0.421 −0.384 −0.201 0.047
Balance of trade to GDP DTBALRG % pts 0.923 0.956 0.637 0.039
Balance of Trade DTBAL US$m 14.3 15.8 11.3 0.2
Final demand quantum
Private consumption qpriv % −0.219 −0.575 −0.854 −0.603
Government consumption qgov % −0.057 −0.272 −0.469 −0.364
Investment qcgds % −4.484 −5.281 −4.187 −1.117
Exports (vol.) qxwreg % 2.307 2.040 0.964 −0.394
Imports (vol.) qiwreg % −2.180 −2.464 −1.962 −0.498
Final demand prices
Private consumption ppriv % −0.729 −0.595 −0.203 0.229
Government consumption pgov % −0.890 −0.897 −0.589 −0.011
Investment pcgds % −0.743 −0.738 −0.465 0.012
Exports (fob) psw % −0.415 −0.377 −0.193 0.052
Imports (cif) pdw % 0.006 0.008 0.009 0.006
GDP pgdp % −0.812 −0.725 −0.354 0.146
Factor prices
Unskilled labour pm % −1.266 −1.522 −1.320 −0.431
Skilled labour pm % −1.040 −1.267 −1.122 −0.380
Capital rentals pm % −0.677 0.004 0.931 1.170
Land rentals pm % 1.546 1.089 0.098 −0.660
Natural resource rentals pm % 2.090 0.968 −0.819 −1.622
Value adding factors combined pfact % −0.825 −0.736 −0.358 0.153
Income and outlay
Income y % −0.948 −1.168 −1.054 −0.373
Consumption yc % −0.946 −1.167 −1.055 −0.375
Saving ys % −0.965 −1.176 −1.048 −0.357
Consumption price pc % −0.769 −0.671 −0.299 0.169
Saving price ps (psave) % −0.579 −0.576 −0.371 −0.013
Local capital income and holdings
Capital income of firms yf % −0.777 −0.425 0.155 0.564
Capital income from abroad yht % −0.015 −0.061 −0.101 −0.081
Capital income accruing abroad ytf % −0.763 −0.315 0.335 0.704
Local firms' capital holdings wf % −0.911 −1.890 −2.538 −1.687
Outward investment holdings wht % −0.069 −0.129 −0.182 −0.143
Inward investment holdings wtf % −0.897 −1.782 −2.363 −1.550
Local‐foreign substitution swtf % 0.014 0.110 0.180 0.139

(Continues)
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order of 0.4, this first approximation yields a
potential output decline of 0.99 per cent in the
long run. These simplified representations,
while highlighting the importance of capital
and labour intensity and substitution possibi-
lities to final outcomes, also highlight the
importance of wider factors such as trade and
the flexibility of the use of intermediate and
primary factor inputs across sectors included
in the full model but not the stylised model to
model projections.

The domestic cost of production, repre-
sented as the price of value added at factor
cost is projected to increase by 0.15 per cent
from baseline levels in the long run
(Table 1).6 This increase reflects the net effect
of a projected increase in the rental price of
capital services (1.17 per cent), a decrease in
nominal wages (−0.43 and −0.38 for unskilled
and skilled labour, respectively), and a decline
in the rental prices of land and natural
resources (−0.66 and −1.62, respectively).

With the rental price of capital projected to
increase relative to the price of other value
adding factors and a substitution parameter
between labour and capital of greater than
one, the share of capital in value added is
estimated to decline relative to baseline levels
by 0.017 percentage points in the long run
(Table 2). There are commensurate increases

in the labour shares of value added, but
declines in the land and natural resource
shares as the rental price of those factors
(which are assumed fixed at baseline levels
and complementary to labour and capital in
the land and resource using sectors) decline
relative to the price of other factors.

In a less capital intensive economy, the
proportion of GDP (by value) absorbed by
depreciation of capital would decline from
baseline levels (Table 3) raising net income as
a proportion of GDP.

After depreciation of capital, income avail-
able for consumption and saving will also be
affected by capital income accruing abroad on
foreign ownership of local capital (ytf ) and
receipts accruing on local ownership of
foreign capital (yht)—projected to rise by
0.7 per cent and fall by 0.08 per cent,
respectively (Table 1).7 Each element there-
fore erodes local income while rising as a
share of the projected lower GDP (Table 3).
The change in the value of capital income
accruing abroad reflects both a level effect
and a sourcing effect defined by
ytf yf wtf wf= + − where yf is the percen-
tage change in capital income (0.56 per cent)
while wtf wf− represents a net sourcing
effect of 0.14 per cent where wtf is the
percentage change in foreign investment in

Table 1 (Continued)

Year from policy change

Label 1 5 10 30

Global trust capital income and holdings
Rate of return—actual rorga_r % 0.026 0.026 0.030 0.029
Price of holdings ptrust % −0.019 −0.020 −0.013 −0.001
Capital income yt % −0.012 −0.006 0.003 0.005
Holdings wt % −0.066 −0.073 −0.078 −0.057

Source: Author estimates based on GDyn‐FS model.

Table 2 Percentage Point Change in Value Adding Factor Shares After 30 Years by Component, Australia,
Deviation From Baseline

Land Unskilled labour Skilled labour Capital Natural resources

Change % points −0.001 0.015 0.046 −0.017 −0.042

Source: Author estimates based on GDyn‐FS model.
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local capital (−1.55) and wf is the percentage
change in the value of local capital (−1.69).
The positive sourcing effect reflects a decline
in local firms’ use of local relative to lower
cost foreign finance (by Equation A9). The
positive level and sourcing effects contribute
to the higher projected share of offshore
remittances of investment income in GDP.

The GDP share of capital income received
from abroad is also projected to increase
fractionally, but in this case, because the
projected decline in foreign investment earn-
ings is less than the decline in the value of
local output. The change in the value of
investment income accruing from offshore
investments (yht) reflects a global income
(level) effect and an investment effect defined
by yht yt wht wt= + − where yt is income
on capital intermediated through the global
trust (the global income effect) (0.005 per
cent) while wht wt− represents the invest-
ment effect of 0.09 per cent where wht is the
percentage change in investment in capital
abroad by locals (−0.143 per cent) and wt the
percentage change in total capital holdings
through the global trust (−0.057 per cent). The
positive income effect arises because of a
rebound effect by which some of the higher
remittances by local firms abroad accrue
indirectly to local investors. The negative
investment effect reflects a decline in local
investment in capital abroad relative to
domestic capital (by Equation A7).

In the less capital‐intensive economy,
income (net of depreciation allowances) is
then projected to rise as a share of GDP. Net

income accruing to the regional household is
allocated between consumption (private plus
government) and saving (net of depreciation
allowances) in the model's top‐level CES
indirect utility function (Equation A11).
With the decline in net income, both con-
sumption and saving are projected to fall in
value terms (Table 1) but to increase (slightly)
as a share of GDP (Table 3). The CES
substitution effect between consumption and
saving is tied to relative changes in the price
of the consumption and saving bundles,
respectively, and the extent to which con-
sumption and saving can be substituted by the
regional household. The substitution effect
can be depicted as yc ys cs pc psφ− = − ( − )
where yc and ys are the percentage changes in
the value of the consumption and saving
bundles, respectively, φ is the elasticity of
substitution between consumption and saving
in the indirect utility function (with a value of
0.1, section A4.2, Appendix 1) and pc and ps
are the percentage changes in the price of
consumption and saving bundles, respectively.
The price of consumption is projected to
increase by 0.17 per cent broadly in line with
the projected increase in general price level
(Table 1). With domestic and foreign invest-
ment components, the price of saving is

defined as ps pcgdsWHFIRM

WHHOLD

WHTRUST

WHHOLD
= × + ×

ptrust where WHFIRM

WHHOLD
is the share of local

household real wealth held in local firms

(about 70 per cent), pcgds is the percentage

change in the price of the local investment‐
good bundle, WHTRUST

WHHOLD
is the share of local

Table 3 Percentage Point Change of Source And Use of Income As a Share of GDP After 30 Years, Australia,
Deviation From Baseline

Depreciation of
fixed capital

Capital income
received from

abroad

Capital
income remit‐
ances abroad

Income (net of
depreciation) Consumption

Saving
(net)

Lessa Plus Lessa

Change % points −0.173 0.019 0.080 0.112 0.095 0.018

Note: aA negative change indicates a smaller deduction from GDP in the derivation of income, that is the item is
proportionately smaller relative to GDP; a positive change indicates a larger deduction, that is, the item is proportionately
larger relative to GDP.
Source: Author estimates based on GDyn‐FS model.
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household real wealth held in global invest-
ments (about 30 per cent) and ptrust is the
percentage change in the price of the capital
investment intermediated though the global
trust. The local component (pcgds) is related
to the rate of return on capital (the
shock variable) through the condition
ror rental pcgds= − where ror is the exo-
genous percentage change in the rate of return
(1.2 per cent, as above) and rental is the rental
price of capital services. With ror being the
shock variable, a first approximation of the
long‐run comparative static change in the
rental price can be depicted as ror rental=
implying a change in the price of capital
goods of zero.8 The projected deviation (for
pcgds), which takes into account general
equilibrium effects, is 0.012 per cent
(Table 1). With the global price of saving
set as the model price numeraire, a first
approximation of ptrust is also zero, which
compares to the projected deviation of −0.001
per cent. Combining the deviation on the
domestic price of capital goods with that of
the global trust price gives a first approxima-
tion of psave of 0.007 per cent, which
compares to the projected value of −0.013
per cent.9 Substituting the projected values
into the consumption–saving relation
yields a substitution effect of around

0.018 0.1 0.169 0.013− = − ( + ) percentage
points, indicating that a slightly higher
proportion of lower income would be devoted
to saving.

Lower domestic consumption is projected
to flow though to lower private and govern-
ment consumption. Under a constant value
share assumption, the higher‐priced private
consumption bundle is projected to decline in
real terms relative to the more labour‐
intensive government consumption bundle
for which the fall in real wages provides a

greater offset to the increased cost of capital
(Table 1). The lower capital stock requires
less investment relative to the baseline in the
longer run.10

The decrease in overall domestic absorp-
tion means that the volume of imports is
projected to decline. The projected decline of
0.5 per cent (Table 1), however, is less than
the decline in GDP as local buyers of
consumption, intermediate and investment
goods substitute towards lower cost imports.
Because export demand curves are downward
sloping in GDyn, higher domestic costs are
reflected in increased export prices (0.05 per
cent) and an associated projected decline in
export volumes (0.39 per cent). The real
revaluation of the Australian economy would
raise the cost of trade globally and flow
through to slightly higher import prices (0.01
per cent). These changes flow through to
slightly positive projected terms of trade (0.05
percentage points) and balance of trade as a
share of GDP (0.04 percentage points) in the
long run.

Overall, the value of domestic private and
government consumption and exports are
projected to increase as a share of GDP while
the investment share is projected to decline as
is the import share (Table 4).

4.2 Transition Paths

Over the transition period, a 10 basis point
increase in required returns would initially
increase that rate relative to the modelled
expected rate, lowering the incentive to invest
relative to the business as usual case (as
shown Table 1; Figure 3, top right panel). This
flows through (via Equation A3) to a reduc-
tion in investment spending in the first period
of nearly 5 per cent (Table 1; Figure 3, second
row left panel).

Table 4 Percentage Point Changes in Final Demand Shares after 30 Years by Component, Australia, Deviation
From Baseline

Private consumption Gov't consumption Investment Exports (fob) Imports (cife)

Change % points 0.071 0.024 −0.134 0.042 −0.003

Source: Author estimates based on GDyn‐FS model.
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Figure 3 Illustrative Projections of Economy‐Wide Adjustments to a 10 Basis Point Increase in the Required
Gross Rate of Return to Capital, Australia, Deviation from Base Line

Source: Author estimates based on GDyn‐FS model.
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The projected decline in investment
spending would flow through to reduced
demand for domestically produced and
imported capital goods contributing to
lower national output and lower aggregate
imports in the first year of 0.2 and 2.2 per
cent, respectively (Table 1; Figure 3, top
and third left panels respectively).11 With
the level of installed capital capacity now
exceeding required levels, its rental price is
projected to decline by 0.7 per cent in the
first year.

Further reductions in investment spending
relative to the baseline are projected to year
five as firms gradually adjust capital stocks
downward relative to baseline levels and
expected returns are drawn towards the target
rate. Capital stocks decline at a slower rate
than investment so that the underlying invest-
ment to capital ratio declines relative to the
baseline ratio. The rate of new investment is
then drawn higher, raising the investment to
capital ratio. Output is drawn down, but not by
as much as the decline in capital so that its
rental price is projected to gradually rise
(Table 1; Figure 3, top right panel).

As capital stocks approach a new lower long‐
run level of around 1.7 per cent below baseline
levels, investors’ expected and firms’ actual
returns (RORGEXP and RORGROSS, respec-
tively) are projected to gradually approach
the target level (RORGTARG) to meet the
long‐run equilibrium condition RORGEXP =
RORGTARG RORGROSS= (Equation A1).
As these rates converge, the percentage devia-
tions from the baseline for the expected and
actual rates approach the exogenous change in
the target rate of 1.2 per cent (Table 1; Figure 3,
top right panel). With the price of global saving
defined as the model price numeraire and not
shocked (discussed above), the percentage
deviation in the rental price of capital services
from the baseline value also converges towards
the exogenous increase in the target rate of
return.

With the gradual adjustment of available
capital to a lower long‐run level, GDP is
projected to decline by about 0.5 per cent after
5 years and 0.9 per cent after 10 years,
converging via a lagged adjustment process to

about 0.6 per cent in the long run (Table 1;
Figure 3, top left panel).

Aggregate employment is maintained
through lower real wages (Table 1; Figure 3,
second right panel). In the early periods of
adjustment, wages of unskilled workers, which
include construction workers and process
workers in trade exposed sectors, are projected
to decline by more than workers in the skilled
category.12 Lower real wages improves the
competitiveness of the trade exposed sectors so
that exports are projected to increase and
imports decrease in the early years of adjust-
ment. For example, in the first year, the volume
of exports is projected to rise by 2.3 per cent,
while the volume of imports is projected to
decline by 2.2 per cent (Table 1; Figure 3, third
left panel). After accounting for a projected
decline in the terms of trade (of −0.4 per cent in
the first year), the balance of trade by value and
as a share of GDP is projected to rise in the
short‐run. After a period of transition involving
the gradual relocation of local factors between
activities on a lower capital base but with an
increase in local costs (with the permanently
higher cost of capital), the volume of imports
and exports are projected to converge close to
but below baseline levels in the long run.
Simultaneously, the terms of trade, the balance
of trade by value and as a share of GDP, are
projected to gradually return close to initial
values. Real wage rates across the skill groups
are also drawn together at lower long‐run rates
as labour moves between activities.

Real net income (measured as nominal
income adjusted for private consumption
prices) is projected to decline from baseline
levels mainly as a consequence of lower
domestic production. In the first year, the
capital base is mostly fixed at baseline levels
(less depreciation) and with this real income is
projected to decline by 0.22 per cent from
baseline levels, which relates closely to the
projected decline in GDP of 0.16 per cent
(Table 1). In the long run, the real income is
projected to decline by 0.61 per cent but, with
the increase in the share of GDP accruing as
income, slightly less than the decline in GDP
(of −0.65 per cent). With the decline in real
income, real private and government
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consumption are also projected to decline over
time to new lower levels relative to the
baseline (Table 1; Figure 3, third and bottom
right panels).

Foreign liabilities of Australian firms are
projected to decline in nominal US dollar terms
(via Equations A9 and A10) (Table 1; Figure 3,
bottom left panel). This reflects three effects: (1)
a negative shift effect associated with the
decline in the value of domestic real capital
stocks; (2) an initial negative valuation effect
associated with a projected decline in local
capital goods‐prices with the decline in demand;
and (3) a small (positive) substitution effect
associated with the expected cost of local capital
rising (with required rates of return) relative to
finance from abroad. Because of the home‐bias
assumption adopted in parameter settings, the
substitution effect is small absolutely and
relative to the other effects. While in the
simulation the valuation effect is temporary,13

the shift and substitution effects are permanent.
From A10 of Appendix 1, the percentage
change in foreign liabilities in Australia (wtf )
is defined as wtf wf swtf= + where the change
in the value of local capital is given by
wf qk pcgds= + and swtf represents a sub-
stitution (or sourcing) effect towards trust
investment in local firms from firm financing
decisions between local and foreign capital. In
the first year, the percentage deviation
from the baseline is estimated as

0.897 0.168 0.743 0.014− = − − + giving
emphasis to the capital base and capital‐goods
price index effects (Table 1). In the longer run,
the projected decline in the level of foreign
investment in local firms relative to the baseline
of 1.55 per cent, closely aligns with, but on
account of the positve substitution effect (of
0.139), is less than, the decline in the level of
real assets of local firms of 1.687 per cent. Over
time, local firms are projected to source slightly
more of their lower level of financial require-
ments from offshore (Table 5).

The level of foreign assets held by
Australian households is initially projected
to decline with the value of the global trust
(via Equations A7 and A8). This decline is
mainly associated with the decline in nominal
asset values in Australia in which the trust

invests. From A7, the percentage change
in outward foreign investment (wht) can
be defined in simplified form as
wht wt cf S rorga_r rorga. 1τ= + ( − ) where
wt is the percentage change in the value of
real capital held by the global trust across
regions, cfτ is the indirect revenue function
elasticity of transformation between domestic
and foreign wealth holdings (0.05), S1 is the
share of region household wealth held in the
global trust (about 25 per cent), while rorga_r
and rorga are the percentage changes in the
global average actual rate of return accruing
via the global trust and the actual rate of return
on holdings in local firms, respectively. In the
first year, the value of outward investment in
real assets abroad is projected to decline (by
value) by 0.069 per cent (Table 1; Figure 3
bottom left panel) from a negative level effect
of −0.066 (Table 1) and a slight transforma-
tion effect of −0.003. Over time, local house-
holds are projected to transform financial asset
holdings away from investment via the global
trust in favour of investment in local firms that
are now yielding relatively higher returns. For
year 30, investment abroad is projected to
decline by 0.143 per cent from a negative
level effect of −0.057 per cent and a negative
transformation effect of −0.086 per cent.14

Because the domestic capital base declines
more than the global capital base, the share of
local wealth held abroad rises (Table 6).

4.3 Sectoral Effects

With a projected decline in investment, the
activities most dependent on supplying in-
vestment goods and services, particularly

Table 5 Percentage Point Changes Share of Firm
Capital‐Finance Sourced from Abroad, Australia,

Deviation From Baseline

Year from policy change

1 5 10 30

Change % points 0.006 0.049 0.079 0.061

Source: Author estimates based on GDyn‐FS model.
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construction, are hardest hit in the short run
(Figure 4). The projected decline in output is
not strictly proportional to the decline in
investment, however, because of ongoing
repair, maintenance and service provision,
which would be leveraged to the overall level
of activity. Other sectors projected to be
negatively affected in the short run are those
supplying services to investment activity,
particularly finance and business services.
Under the assumption that labour markets
are sufficiently flexible to maintain employ-
ment at baseline levels and real wages decline
to clear the labour market (Figure 3), the more
trade exposed agriculture, mining and

manufacturing sectors are projected to expand
in the short run through an increase in exports
or via import replacement (Figure 4).

With the progression of time and realisation
of the effects of erosion of the investment
environment through lower income, the im-
pacts of higher capital costs are projected to
gradually transition, with some variation, to
lower activity levels than otherwise across all
sectors in the longer‐run (Figure 4). Over this
horizon, the projected decline in output for the
extractive industries and the downstream food
processing industry is less than the average
because of the importance of the fixed factors
land and natural resources as inputs (about
one quarter for rural activities and one third
for mining activities in the data base). To
maintain resources at baseline levels, the
rental price of land and natural resources is
projected to decline by 0.7 and 1.6 per cent
(Table 1), respectively, raising competitive-
ness relative to other trade exposed sectors.
The projected decline across transport, busi-
ness and other services is also less than
average because of the relative importance of
lower priced labour and lower trade exposure.

Table 6 Percentage Point Changes Share of Local
Wealth Held Abroad, Australia, Deviation from

Baseline

Year from policy change

1 5 10 30

Change % points 0.151 0.336 0.466 0.325

Source: Author estimates based on GDyn‐FS model.

Figure 4 Illustrative Projections of Sectoral Effects to a 10 Basis Point Increase in Required Returns to Capital,
Australia, Percentage Deviation From Base Line

Source: Author estimates based on GDyn‐FS model.
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The dwelling sector stands out as being
potentially hardest hit in the long run. This
sector sells nearly all of its output to private
final consumption. The projected decline in
sector output relative to the baseline reflects
the predominance of capital services in the
input structure of the dwellings industry
(about 75 per cent of total inputs and the
only value adding factor). For year 30, the
price of dwelling services is projected to rise
relative to the baseline by 0.883 per cent, most
of which is accounted for by an increase in the
sector‐specific capital services price
(0.889= 1.185 × 0.75).15 With output pro-
jected to decline in volume terms by 1.243
per cent, the value of output of dwelling
services would decline by 0.36 per cent (that
is, approximately 0.889–1.243) from baseline
levels. Reflecting the assumption in GDyn of
stickiness in dwelling demand in response to
relative price changes, that decline is less than
the projected decline in nominal private
consumption spending of 0.39 per cent
indicating a slight increase in the share of
dwelling services from baseline levels in a
smaller private consumption bundle.

5. Conclusion

This paper examines the economic implica-
tions of a more restrictive and risky invest-
ment environment in Australia, a medium
sized OECD economy, modelled as a 10 basis
point increase in the required rate of return on
capital. The simulations show that Australia
would experience substantive economic dis-
ruption in the first 10 years with disruptions
gradually giving way to permanently lower
activity, income and wealth levels. The results
highlight the economic loss and disruption in
the short to medium runs, particularly through
lower output in industries supplying invest-
ment goods and services and lower real wages
for workers. Such results cannot be depicted
in standard comparative‐static CGE analysis
or models that do not afford convergence to
saddle‐path stability over the longer‐run.

With potential economic costs in mind, a
key policy focus of governments confronting
decisions that could restrict the supply of

capital or situations that may erode firms’
willingness to invest should include careful
evaluation of potential direct and indirect
economic costs in an economy‐wide frame-
work, in the short and longer terms. The
industry results also suggest a number of
broad policy imperatives to ease the cost of
adjustment to more economically restrictive
investment regimes. Labour markets should
be sufficiently flexible to support the move-
ment of people between activities to avoid
unemployment and to ensure people transition
to areas of greatest value. Training and
retraining of the workforce should be config-
ured to best fit people for new roles,
potentially outside of industries and activities
of former employment. Domestic research and
development capabilities should be strength-
ened to make up for new technologies and
ways of working foregone with a lowering of
the capital base and lower foreign capital
inflow. Trade restrictions that divert demand
from least cost/highest quality suppliers in the
global market place and raise costs to local
firms should also be avoided.

Higher costs of capital and the associated
economic disruption could also lead to calls for
additional protection including via industry
subsidies, anti‐dumping actions and govern-
ment purchasing arrangements to protect in-
cumbent firms and their workforces. There is
also a need to guard against the real risk of such
policy direction and avoid restrictive policies
that could build on one another, deepening the
erosion of competitiveness, productivity and
economic wellbeing.

The innovations introduced in this paper
through the GDyn‐FS model should help
facilitate the wider use of applied recursive
dynamic CGE modelling in a global frame-
work. Suggestions for further research in this
regard, would be to use the model to consider
the national and sectoral effects of major
economic change, such as Brexit or of
COVID‐19 and its aftermath, that will have
lasting and substantive effects over time on
firms’ willingness to invest at the national and
sectoral levels, and flow on effects across
national borders including Australia. The
approach also could be used to analyse
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changing economic and trading relations over
time between regions, such as between
Australia and the EU, OECD partners outside
of the EU, Asia and other regions.

Further theoretic and applied developments
would enhance this model's usefulness. Such
developments could be pursued though, for
example, incorporation of theory‐based na-
tional saving rates by region to explicitly
reflect time preference and longer run growth,
and the modelling of national labour markets
to allow for short‐run unemployment.
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Endnotes

1. In the model's original implementation, however, this
equilibrium condition is not satisfied with the rates of
return on capital falling across regions without bounds
(Ianchovichina and McDougall 2012; Golub and
McDougall (2012); Gretton 2018).

2. As indicated by the IMF Financial Market
Development Index for 2018 which scores Australia as
sixth out of the 37 OECD countries, just behind Japan, the
United States, Canada, the United Kingdom and
Switzerland but ahead of the G20 economies France,
Germany and Italy (IMF 2020).

3. The treatment accords with the comparative‐static
origins of the model in which employment is typically

assumed fixed in policy simulations with labour market
deviations evaluated in terms of changes in real wages
leading to changes in real national income. Relaxation of
the assumption would allow short‐run unemployment/
overemployment to be projected in a policy simulation.
Changes in employment would flow though to national
output and real incomes, and could have distributional
consequences (for example, between employed and
unemployed workers).

4. Sensitivity tests using alternative baseline assumptions
such as a hypothetical saddle path equilibrium (Ha
et al. 2017) or shared socio‐economic pathway projec-
tions (Dellink et al. 2015) indicate that, in this case, the
projected impacts of the policy scenario are broadly
aligned across alternatives.

5. CEPII estimates provided with GDyn_V36, file:
Projectionsforthe112_v3.zip downloaded from GTAP
webpage 26 June 2016 (GTAP 2016).

6. Domestic costs are evaluated with respect to the global
price of saving, the model numeraire price.

7. Investment income includes interest and dividends that
pass through the banking system and reinvested earnings,
which do not.

8. This conclusion is specific to this simulation. If, for
example, an element of pcgds was the shock variable, as a
first approximation, psave would vary in proportion to the
share weighted value of pcgds. With no change in ror ,
rental pcgd= in the long run.

9. The difference between the implicit value and the
projected value occurs because the linearised equations of
the model are not satisfied exactly (Pearson et al. 2010,
p. 15). In this case, the first approximation and the
projected value are centred around zero, the value of the
model numeraire and appropriate comparator.

10. The projected deviation of investment from baseline
levels of 1.12 per cent differs from the projected deviation
in real capital (of 1.7 per cent). This difference and the
difference between the actual and the target rate of return
(1.16 and 1.2 per cent, respectively) indicates that full
convergence to a long‐run equilibrium lies outside the
projection period. As can be seen in Figure 3, the
adjustment tapers towards a long‐run equilibrium.

11. The model market clearing and balance sheet
conditions ensure that global investment (the sum of
investment across regions) is equal to global saving and
that total wealth holdings by regional households is equal
to the sum of real asset holdings of firms across regions.

12. As noted, labour market adjustment is modelled
through factor price changes and imperfect mobility of
labour between sectors in the short to medium runs.
Relaxation of this assumption with an assumption of
sticky wages at the national or sectoral levels would
generate a degree of unemployment and a commensurate
loss in real output. The upward effect on income from
sticky wages would be countered by lower national
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output. Unemployment would likely be concentrated in
occupational groups hardest hit by the projected reduc-
tions in real wages.

13. This is ensured by setting the model price of global
saving as the numeraire price and allowing mobility of
saving and investment between regions.

14. A direct calculation of the transformation effect
based on Equation A7 yields ‒0.015= 0.05 × 0.264 ×
(0.029−1.158). The difference between the implicit
estimate and the direct calculation indicates a degree of
linearisation error (see above). The negative transforma-
tion effect of the two estimates centres around −0.05
per cent.

15. The percentage deviation from the baseline of
sector‐specific rental prices converge towards the
projected economy‐wide change. Over the 30 year
time horizon of this study, the national rental price on
capital is projected to deviate from the baseline by
1.170 per cent (Table 1).

16. See chapter 3 of Dixon et al. (1992) for a description
of the Johansen method and its application in CGE
models.

17. As the setting is within‐period, no adjustment is made
to the value of the parameter LAMBRORGE between
periods.

18. The implementation is simplified by the omission of
the depreciation term, an element not subject to the
current study.

19. While the rigidity parameters can be recalibrated to
dampen variation and extend the time horizon of a
simulation, such an approach is ad hoc and not robust.

20. This is similar to the approach adopted in
Productivity Commission (2010), in which a CET|CES
formulation was introduced to the GTAP model to
examine the impact of polices affecting the relative cost
of bilateral investments. That implementation differs from
the GDyn application in this paper in that: substitution/
transformation possibilities were mediated by real capital‐
good prices not rates of return; it was applied in a
comparative static and not dynamic framework; and it
implemented a disaggregation of the global trust into a
25 region by 25 region flow of funds account.

21. An elasticity value of zero in the indirect revenue
function represents the Cobb–Douglas case. More fully,
the transformation parameters are recorded for entry into
(A7) according to the rule: cf cf0 for 1τ θ> < − ,
cf cf0 for 1τ θ= = − , and cf cf0 for 1 0τ θ< − < < ,
where cf 1 1θ ρ= /( + ), 1ρ < − , is the transformation
elasticity in the direct revenue function (Dixon et al. 1992,
p. 133).

22. Noting the sign of ϑ entered in (A9), the parameters
are assigned values as follows: cf cf0 for 1σϑ > > ,

cf cf0 for 1σϑ = = , and cf cf0 for 1σϑ < < where cfσ
is the substitution elasticity in the direct cost function.

23. If the utility function were expressed in the direct
form the elasticity of substitution 1 1σ ρ= /( − ) so that

s 1φ σ= − (Silberberg 1990, p. 407).

24. The author is grateful to an anonymous referee for
suggesting this model and its use in understanding long‐
run results.

References

Adams, P., Dixon, J. and Horridge, M. 2015,
‘The Victoria University Regional Model
(VURM): Technical documentation, Version
1.0’, Centre of Policy Studies Working Paper
no. G‐254, Victoria University, Melbourne,
viewed July 2015, <http://www.copsmodels.
com/ftp/workpapr/g-254.pdf>

Best, M. C., Cloyne, J., Ilzetzki, E. and Kleven,
H. 2017, ‘Estimating the elasticity of inter-
temporal substitution using mortgage rates’,
Bank of England Research Agenda Paper,
London. <https://www.henrikkleven.com/
uploads/3/7/3/1/37310663/bcik_mortgage
notches_nov2017.pdf>

Bumann, S., Hermes, N. and Lensink, R. 2013,
‘Financial liberalization and economic
growth: A meta‐analysis’, Journal of
International Money and Finance, 33, pp.
255–81. <https://doi.org/10.1016/j.jimonfin.
2012.11.013>

Cabarello, R. 1992, ‘A fallacy of composition’,
The American Economic Review, 82, no. 5,
pp. 1279–92. <http://links.jstor.org/sici?
sici=0002-8282%28199212%2982%3A5%
3C1279%3AAFOC%3E2.0.CO%3B2-V>

Cabarello, R. 1999, ‘Aggregate investment’,
in Handbook of Macroeconomics, 1, eds J.
B. Taylor and M. Woodford). Elsevier
Science B.V, pp. 813–62.

Capros, P., Van Regemorter, D., Paroussos, L.
and Karkatsoulis, P. 2013, ‘GEM‐E3 model
documentation’, Institute for Prospective
Technological Studies, JRC Technical
Report, European Commission, Seville.
<https://doi.org/10.2788/47872>

Ca'Zorzi, M. and Rubaszek, M. 2012, ‘On the
empirical evidence of the intertemporal
current account model for the euro‐area
countries’, Review of Development
Economics, 16, no. 1, pp. 95–106.

109Gretton: Effects of a Decline in the Desirability of Investing

© 2021 The Authors. The Australian Economic Review published by John Wiley & Sons Australia, Ltd on behalf of The
University of Melbourne, Melbourne Institute: Applied Economic & Social Research, Faculty of Business and

Economics.

 14678462, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8462.12441 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [10/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://www.copsmodels.com/ftp/workpapr/g-254.pdf
http://www.copsmodels.com/ftp/workpapr/g-254.pdf
https://www.henrikkleven.com/uploads/3/7/3/1/37310663/bcik_mortgagenotches_nov2017.pdf
https://www.henrikkleven.com/uploads/3/7/3/1/37310663/bcik_mortgagenotches_nov2017.pdf
https://www.henrikkleven.com/uploads/3/7/3/1/37310663/bcik_mortgagenotches_nov2017.pdf
https://doi.org/10.1016/j.jimonfin.2012.11.013
https://doi.org/10.1016/j.jimonfin.2012.11.013
http://links.jstor.org/sici?sici=0002-8282%28199212%2982%3A5%3C1279%3AAFOC%3E2.0.CO%3B2-V
http://links.jstor.org/sici?sici=0002-8282%28199212%2982%3A5%3C1279%3AAFOC%3E2.0.CO%3B2-V
http://links.jstor.org/sici?sici=0002-8282%28199212%2982%3A5%3C1279%3AAFOC%3E2.0.CO%3B2-V
https://doi.org/10.2788/47872


<https://doi.org/10.1111/j.1467-9361.2011.
00648.x>

Chateau, J., Corong, E., Lanzi, E., Carrico, C.,
Foure, J. and Laborde, D. 2020,
‘Characterizing supply‐side drivers of
structural change in the construction of
economic baseline projections’, Journal of
Global Economic Analysis, 5, no. 1, pp.
109–61. <https://jgea.org/ojs/index.php/
jgea/issue/view/9>

Coeurdacier, N. and Rey, H. 2012, ‘Home bias
in open economy macroeconomic’, Journal of
Economic Literature, 51, no. 1, pp. 63–115.
<https://doi.org/10.1257/jel.51.1.63>

Constantinescu, C., Matto, A. and Ruta, M.
2019, Trade Amid Tensions, Global Trade
Watch 2018. Washington: World Bank
Group.

Cooper, R. and Haltiwanger, J. 2006, ‘Nature of
capital adjustment costs’, Review of Economic
Studies, 2006, no. 73, pp. 611–63. <https://
www.jstor.org/stable/20185022>

Corong, E., Hertel, T., McDougall, R., Tsigas,
M. and van der Mensbrugghe, D. 2017,
‘The Standard GTAP Model, Version 7’,
Journal of Global Economic Analysis, 2,
no. 1, pp. 1–119. <https://doi.org/10.21642/
JGEA.020101AF>

Crawford, J., Okita, S., Drysdale, P. and
Kojima, K. 1978, ‘Economic interdepen-
dence in the western Pacific’, in Raw
Materials and Pacific Economic
Integration, eds J. Crawford and S. Okita,
ANU Press, Canberra, pp. 41–203.

Decreux, Y. and Valin, H. 2007, ‘MIRAGE,
updated version of the model for trade
policy analysis’, CEPII, Working Paper no.
2007‐15, October, Viewed 2020. <http://
www.cepii.fr/CEPII/en/publications/wp/
abstract.asp?NoDoc=958>

Dellink, R., Chateau, J., Lanzi, E. and Magne,
B. 2015, ‘Long‐term economic growth
projections in the shared socioeconomic
pathways’. vol. 42, pp. 200–14. <https://
doi.org/10.1016/j.gloenvcha.2015.06.004>

Dixon, P., Parmenter, B., Powell, A. and
Wilcoxen, P. 1992, Notes and Problems in
Applied General Equilibrium Economics,
Advanced Textbooks in Economics North
Holland, Amsterdam.

Dixon, P. and Rimmer, M. 2015, Dynamic
General Equilibrium Modelling for
Forecasting and Policy: A Practical Guide
and Documentation of MONASH, Emerald
Group Publishing. <https://doi.org/10.
1108/S0573-8555%282002%290000256
001>

Evans, T. 1999, ‘Economic nationalism and
performance: Australia from the 1960s to
1990s’, Ninth Annual Colin Clark
Memorial Lecture, Economic Analysis and
Policy, 29, no. 2, pp. 90–100. <https://doi.
org/10.1016/S0313-5926(99)50015-5>

Faeth, I. 2006, ‘Consequences of FDI in
Australia, causal links between FDI do-
mestic investment, economic growth and
trade’, Research Paper no. 977, Department
of Economics, University of Melbourne,
Melbourne, December, Viewed 2020,
<https://minerva-access.unimelb.edu.au/
handle/11343/34490>

Feldstein, M. and Horioka, C. 1980,
‘Domestic saving and international capital
flows’, The Economic Journal, 90, no. 358,
pp. 314–29. <https://www.jstor.org/stable/
2231790.

Foure, J., Benassy‐Quere, A. and Fontagne, L.
2010, ‘The world economy in 2050: A
tentative picture”, CEPII Working Paper
no. 2010‐27, Paris. <http://www.cepii.fr/
PDF_PUB/wp/2010/wp2010-27.pdf>

Fontagne, L. and Foure, J. 2018, ‘Calibrating
long‐term trade baselines in general equili-
brium’, Presented at the 21st Annual
Conference on Global Economic Analysis,
Cartagena, Colombia, Viewed July 2018.
<https://www.gtap.agecon.purdue.edu/
resources/download/9100.pdf>

Fontagne, L., Foure, J. and Ramos, M. P.
2013, ‘MIRAGE‐e: A general equilibrium
long‐term path of the world economy’,
CEPII Working Paper no. 2013‐39,
December, Paris, Viewed 2020. <http://
www.cepii.fr/CEPII/en/publications/wp/
abstract.asp?NoDoc=6266>

Gordon, R. G. and Bovenberg, A. L. 1996,
‘Why is capital so immobile internationally?
Possible explanations and implications for
capital income taxation’, The American
Economic Review, 86, no. 5, pp. 1057–75.

110 The Australian Economic Review March 2022

© 2021 The Authors. The Australian Economic Review published by John Wiley & Sons Australia, Ltd on behalf of The
University of Melbourne, Melbourne Institute: Applied Economic & Social Research, Faculty of Business and

Economics.

 14678462, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8462.12441 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [10/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1111/j.1467-9361.2011.00648.x
https://doi.org/10.1111/j.1467-9361.2011.00648.x
https://jgea.org/ojs/index.php/jgea/issue/view/9
https://jgea.org/ojs/index.php/jgea/issue/view/9
https://doi.org/10.1257/jel.51.1.63
https://www.jstor.org/stable/20185022
https://www.jstor.org/stable/20185022
https://doi.org/10.21642/JGEA.020101AF
https://doi.org/10.21642/JGEA.020101AF
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=958
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=958
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=958
https://doi.org/10.1016/j.gloenvcha.2015.06.004
https://doi.org/10.1016/j.gloenvcha.2015.06.004
https://doi.org/10.1108/S0573-8555%282002%290000256001
https://doi.org/10.1108/S0573-8555%282002%290000256001
https://doi.org/10.1108/S0573-8555%282002%290000256001
https://doi.org/10.1016/S0313-5926(99)50015-5
https://doi.org/10.1016/S0313-5926(99)50015-5
https://minerva-access.unimelb.edu.au/handle/11343/34490
https://minerva-access.unimelb.edu.au/handle/11343/34490
https://www.jstor.org/stable/2231790
https://www.jstor.org/stable/2231790
http://www.cepii.fr/PDF_PUB/wp/2010/wp2010-27.pdf
http://www.cepii.fr/PDF_PUB/wp/2010/wp2010-27.pdf
https://www.gtap.agecon.purdue.edu/resources/download/9100.pdf
https://www.gtap.agecon.purdue.edu/resources/download/9100.pdf
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=6266
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=6266
http://www.cepii.fr/CEPII/en/publications/wp/abstract.asp?NoDoc=6266


<https://www-jstor-org.virtual.anu.edu.au/
stable/pdf/2118278.pdf>

Gali, J. and Taplin, B. 2012, ‘The macroeco-
nomic effects of lower capital inflow’,
Working Paper, The Treasury, Canberra.
<https://treasury.gov.au/publication/
economic-roundup-issue-3-2012-2/economic-
roundup-issue-3-2012/the-macroeconomic-
effects-of-lower-capital-inflow>

Golub, A. and McDougall, R. 2012,
‘Behavioral and entropy parameters in the
dynamic GTAP model’, in Dynamic
Modelling and Applications for Global
Economic Analysis, eds E. Ianchovichina
and T. Walmsley, Cambridge University
Press, Cambridge, pp. 71–119. <https://
ebookcentral-proquest-com.virtual.anu.edu.
au/lib/anu/detail.action?docID=907142>

Gretton, P. 2013, ‘National reform in a federal
system: The case of the Australian National
Competition Policy’, chapter 2, in Federal
Reform Strategies, Lessons from Asia and
Australia, eds S. Howes and G. Rao Oxford
University Press, New Delhi. 31–63.

Gretton, P. 2018, ‘Achieving a long‐run
equilibrium in the dynamic GTAP model’,
Presented at the 21st Annual Conference on
Global Economic Analysis, Cartagena,
Colombia, June, Viewed 2018. <https://
www.gtap.agecon.purdue.edu/resources/
res_display.asp?RecordID=5484>

Gretton, P. and Fisher, B. 1997, ‘Productivity
growth and Australian manufacturing in-
dustry’, Industry Commission Staff
Research Paper, AGPS, Canberra.
<https://www.pc.gov.au/research/
supporting/manufacturing-growth>

Gretton, P. and Vines, D. 2018, ‘Towards a
framework for trade and investment policy
in post‐Brexit United Kingdom’, Paper
presented to the meeting on Brexit and
Trade Choices in Europe and Beyond,
CEPR and NIESR, London, February,
Viewed 2018. <https://cepr.org/2507>

GTAP 2016, ‘Baseline utilities, GTAP 7, data
base utilities, macro projections, file pro-
jectionsforthe112_v3.zip’, CEPII projec-
tions, viewed June 2016, <https://www.
gtap.agecon.purdue.edu/models/Dynamic/
Baseline/default.asp>

Ha, P., Kompas, T., Nguyen, H. and Long, C.
2017, ‘Building a better trade model to
determine local effects: A regional and
intertemporal GTAP model’, Economic
Modelling, 67, pp. 102–13. <https://doi.
org/10.1016/j.econmod.2016.10.015>

Hall, R. E. 1988, ‘Intertemporal substitution
in consumption’, Journal of Political
Economy, 96, pp. 339–58. <https://www.
jstor.org/stable/1833112>

Hanratty, P. 1996, ‘Inward direct foreign
investment in Australia: Policy controls and
economic outcomes’, Research Paper no. 32
1995‐96, Department of the Parliamentary
Library, Parliamentary Research Service,
Canberra. <https://www.aph.gov.au/About_
Parliament/Parliamentary_Departments/
Parliamentary_Library/pubs/rp/RP9596/
96rp32>

Horridge, J. M., Jerie, M., Mustakinov, D. and
Schiffmann, F. 2019, GEMPACK Manual,
GEMPACK Software, ISBN 978‐1‐921654‐
90‐9, Viewed December 2019. <https://
www.copsmodels.com/gpmanual.htm>

Havranek, T. 2014, Measuring Intertemporal
Substitution: The Importance of Method
Choices and Selective Reporting, Czech
National Bank and Charles University, Prague.

Hamermesh, D. and Pfann, G. 1996,
‘Adjustment costs in factor demands’,
Journal of Economic Literature, 34, no. 3,
pp. 1264–92. <https://links.jstor.org/sici?
sici=0022-0515%28199609%2934%3A3%
3C1264%3AACIFD%3E2.0.CO%3B2-T>

Hertel, T. 2013, ‘Global applied general equili-
brium analysis using the Global Trade
Analysis Framework’, chapter 12, in
Handbook of Computable General
Equilibrium Modeling, eds P. B. Dixon and
D. W. Jorgenson, Elsevier, Amsterdam,
pp. 815–76. <https://www-sciencedirect-
com.virtual.anu.edu.au/handbook/handbook-
of-computable-general-equilibrium-modeling/
vol/1>

Hertel, T. and Tsigas, M. 1997, ‘The structure
of GTAP’, in Global Trade Analysis:
Modelling and Applications, ed T. Hertel,
Cambridge University Press, Cambridge,
pp. 13–74. <https://www.gtap.agecon.
purdue.edu/products/gtap_book.asp>

111Gretton: Effects of a Decline in the Desirability of Investing

© 2021 The Authors. The Australian Economic Review published by John Wiley & Sons Australia, Ltd on behalf of The
University of Melbourne, Melbourne Institute: Applied Economic & Social Research, Faculty of Business and

Economics.

 14678462, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8462.12441 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [10/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www-jstor-org.virtual.anu.edu.au/stable/pdf/2118278.pdf
https://www-jstor-org.virtual.anu.edu.au/stable/pdf/2118278.pdf
https://treasury.gov.au/publication/economic-roundup-issue-3-2012-2/economic-roundup-issue-3-2012/the-macroeconomic-effects-of-lower-capital-inflow
https://treasury.gov.au/publication/economic-roundup-issue-3-2012-2/economic-roundup-issue-3-2012/the-macroeconomic-effects-of-lower-capital-inflow
https://treasury.gov.au/publication/economic-roundup-issue-3-2012-2/economic-roundup-issue-3-2012/the-macroeconomic-effects-of-lower-capital-inflow
https://treasury.gov.au/publication/economic-roundup-issue-3-2012-2/economic-roundup-issue-3-2012/the-macroeconomic-effects-of-lower-capital-inflow
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5484
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5484
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5484
https://www.pc.gov.au/research/supporting/manufacturing-growth
https://www.pc.gov.au/research/supporting/manufacturing-growth
https://cepr.org/2507
https://www.gtap.agecon.purdue.edu/models/Dynamic/Baseline/default.asp
https://www.gtap.agecon.purdue.edu/models/Dynamic/Baseline/default.asp
https://www.gtap.agecon.purdue.edu/models/Dynamic/Baseline/default.asp
https://doi.org/10.1016/j.econmod.2016.10.015
https://doi.org/10.1016/j.econmod.2016.10.015
https://www.jstor.org/stable/1833112
https://www.jstor.org/stable/1833112
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/RP9596/96rp32
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/RP9596/96rp32
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/RP9596/96rp32
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/RP9596/96rp32
https://www.copsmodels.com/gpmanual.htm
https://www.copsmodels.com/gpmanual.htm
https://links.jstor.org/sici?sici=0022-0515%28199609%2934%3A3%3C1264%3AACIFD%3E2.0.CO%3B2-T
https://links.jstor.org/sici?sici=0022-0515%28199609%2934%3A3%3C1264%3AACIFD%3E2.0.CO%3B2-T
https://links.jstor.org/sici?sici=0022-0515%28199609%2934%3A3%3C1264%3AACIFD%3E2.0.CO%3B2-T
https://www-sciencedirect-com.virtual.anu.edu.au/handbook/handbook-of-computable-general-equilibrium-modeling/vol/1
https://www-sciencedirect-com.virtual.anu.edu.au/handbook/handbook-of-computable-general-equilibrium-modeling/vol/1
https://www-sciencedirect-com.virtual.anu.edu.au/handbook/handbook-of-computable-general-equilibrium-modeling/vol/1
https://www-sciencedirect-com.virtual.anu.edu.au/handbook/handbook-of-computable-general-equilibrium-modeling/vol/1
https://www.gtap.agecon.purdue.edu/products/gtap_book.asp
https://www.gtap.agecon.purdue.edu/products/gtap_book.asp


Ianchovichina, E. and McDougall, R. 2012,
‘Theoretical structure of dynamic GTAP’,
chapter 2, in Dynamic Modelling and
Applications for Global Economic Analysis,
eds E. Ianchovichina and T. Walmsley,
Cambridge University Press, Cambridge,
pp. 13–71. <https://ebookcentral-proquest-
com.virtual.anu.edu.au/lib/anu/detail.action?
docID=907142>

Ianchovichina, E. and Walmsley, T. 2012,
Dynamic Modelling and Applications for
Global Economic Analysis, Cambridge
University Press, Cambridge. <https://
ebookcentral-proquest-com.virtual.anu.edu.
au/lib/anu/detail.action?docID=907142>

IMF 2020, ‘Financial development index’,
viewed September 2020, <https://data.imf.
org/?sk=F8032E80-B36C-43B1-AC26-
493C5B1CD33B>

Iyer, K., Rambaldi, A. and Tang, K. 2009,
‘How trade and foreign investment affect
the growth of a small but not so open
economy: Australia’, Applied Economics,
41, pp. 1525–32. <https://doi.org/10.1080/
00036840601032177>

Jackson, E. 2019, ‘Unlocking economic oppor-
tunities means moving past scare cam-
paigns’, Investor Group on Climate
Change, Opinion, Viewed May 2021.
<https://igcc.org.au/wp-content/uploads/
2020/06/IGCC_Opinion_Erwin_Unlocking-
economic-opportunities-means-moving-past-
scare-campaigns_07-May-2019.pdf>

Johnson, H. G. 1972, ‘Survey of the issues’, in
Direct Foreign Investment in Asia and the
Pacific, The Third Pacific Trade and
Development Conference, Sydney 1970,
ANU Press, Canberra.

Joye, C. 2021, ‘Rising mortgage rates will
help cool housing market’, The Australian
Financial Review, Print Edition, 15–16,
May, p. 27.

Kalinova, B., Palerm, A. and Thomsen, S.
2010, ‘OECD's FDI restrictiveness index:
2010 update’, OECD Working Papers on
International Investment no. 2010/03,
OECD, Paris. <https://doi.org/10.1787/
5km91p02zj7g-en>

Khan, A. and Thomas, J. 2008, ‘Adjustment
costs’, in The New Palgrave Dictionary of

Economics, 2nd edn, eds S. Durlauf and L.
Blume, Palgrave, Viewed August 2019. pp.
1–9, London. <https://link-springer-com.
virtual.anu.edu.au/content/pdf/10.1057/978-1-
349-95121-5_422-2.pdf>

Kraay, A., Loayza, N., Serven, L. and
Ventura, J. 2005, ‘Country portfolios’,
Journal of the European Economic
Association, 3, no. 4, pp. 914–945.
<https://doi.org/10.1162/
1542476054430843>

Leamer, E. 1988, ‘The sensitivity of interna-
tional comparisons of capital stock mea-
sures to different real exchange rates’, The
American Economic Review: Papers and
Proceedings, No. 78, pp. 479–83. <https://
www.jstor.org/stable/1818172>

Lewis, K. K. 1999, ‘Trying to explain home bias
in equities and consumption’, Journal of
Economic Literature, 37, no. 2, pp. 571–608.
<https://www.jstor.org/stable/2565213>

Lucas, R. 1967, ‘Adjustment costs and the
theory of supply’, Journal of Political
Economy, 75, no. 4, pp. 321–54. <https://
www.jstor.org/stable/1828594>

Macdonald‐Smith 2020, ‘Energy investors
caught in policy cross hairs’, The Australian
Financial Review, Print Edition, 22–23 May.

MacDougall, G. D. A. 1960, ‘Benefits and
costs of private investment from abroad: A
theoretical approach’, The Economic
Record, 36, no. 73, pp. 13–35.

McKibbin, W. and Vines, D. 2000, ‘Modelling
reality: The need for both inter‐temporal
optimization and stickiness in models for
policy making’, Oxford Review of Economic
Policy, 16, no. 4. 106–137. <https://www.
jstor.org/stable/23606603>

McKibbin, W. 1999, ‘International capital flows,
financial market reform and the consequences
of changing risk perceptions in APEC
economies’, Brookings Discussion Paper in
International Economics no. 148, Viewed
September 2020. <https://www.brookings.
edu/research/international-capital-flows-
financial-reform-consequences-of-changing-
risk-perceptions-in-apec-economies/>

McKibbin, W. and Wilcoxen, P. 1999, ‘The
theoretical and empirical structure of the
G‐Cubed model’, Economic Modelling, 16,

112 The Australian Economic Review March 2022

© 2021 The Authors. The Australian Economic Review published by John Wiley & Sons Australia, Ltd on behalf of The
University of Melbourne, Melbourne Institute: Applied Economic & Social Research, Faculty of Business and

Economics.

 14678462, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8462.12441 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [10/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://ebookcentral-proquest-com.virtual.anu.edu.au/lib/anu/detail.action?docID=907142
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B
https://doi.org/10.1080/00036840601032177
https://doi.org/10.1080/00036840601032177
https://igcc.org.au/wp-content/uploads/2020/06/IGCC_Opinion_Erwin_Unlocking-economic-opportunities-means-moving-past-scare-campaigns_07-May-2019.pdf
https://igcc.org.au/wp-content/uploads/2020/06/IGCC_Opinion_Erwin_Unlocking-economic-opportunities-means-moving-past-scare-campaigns_07-May-2019.pdf
https://igcc.org.au/wp-content/uploads/2020/06/IGCC_Opinion_Erwin_Unlocking-economic-opportunities-means-moving-past-scare-campaigns_07-May-2019.pdf
https://igcc.org.au/wp-content/uploads/2020/06/IGCC_Opinion_Erwin_Unlocking-economic-opportunities-means-moving-past-scare-campaigns_07-May-2019.pdf
https://doi.org/10.1787/5km91p02zj7g-en
https://doi.org/10.1787/5km91p02zj7g-en
https://link-springer-com.virtual.anu.edu.au/content/pdf/10.1057/978-1-349-95121-5_422-2.pdf
https://link-springer-com.virtual.anu.edu.au/content/pdf/10.1057/978-1-349-95121-5_422-2.pdf
https://link-springer-com.virtual.anu.edu.au/content/pdf/10.1057/978-1-349-95121-5_422-2.pdf
https://doi.org/10.1162/1542476054430843
https://doi.org/10.1162/1542476054430843
https://www.jstor.org/stable/1818172
https://www.jstor.org/stable/1818172
https://www.jstor.org/stable/2565213
https://www.jstor.org/stable/1828594
https://www.jstor.org/stable/1828594
https://www.jstor.org/stable/23606603
https://www.jstor.org/stable/23606603
https://www.brookings.edu/research/international-capital-flows-financial-reform-consequences-of-changing-risk-perceptions-in-apec-economies/
https://www.brookings.edu/research/international-capital-flows-financial-reform-consequences-of-changing-risk-perceptions-in-apec-economies/
https://www.brookings.edu/research/international-capital-flows-financial-reform-consequences-of-changing-risk-perceptions-in-apec-economies/
https://www.brookings.edu/research/international-capital-flows-financial-reform-consequences-of-changing-risk-perceptions-in-apec-economies/


pp. 123–48. <https://doi.org/10.1016/
S0264-9993(98)00035-2>

Mistura, F. and Roulet, C. 2019, ‘The
determinants of FDI, do statutory restric-
tions matter?’, OECD Working Papers on
International Investment no. 2019/01, Paris.
<https://doi.org/10.1787/18151957>

Productivity Commission 2010, ‘A CGE
analysis of some economic effects of trade
agreements’, Supplement to Bilateral and
Regional Trade Agreements, Productivity
Commission Research Report, Canberra.

Productivity Commission 2017, ‘Shifting the
dial: 5 year productivity review’, Report no.
84, Canberra.

Productivity Commission 2020, ‘Foreign in-
vestment in Australia’, Commission
Research Paper, Canberra.

Quinn, D., Schindler, M. and Toyoda, M. 2011,
‘Assessing measures of financial openness
and integration’, IMF Economic Review,
vol. 59, no. 3, August, pp. 488–522.
<https://doi.org/10.1057/imfer.2011.18>

Read, M. 2021, May 12, ‘CBA warns AAA
rating faces “likely” September down-
grade’, Australian Financial Review, elec-
tronic edition, viewed May 2021, <https://
www.afr.com/policy/economy/credit-
ratings-agencies-give-the-budget-a-tick-of-
approval-20210512-p57r3u>

Silberberg, E. 1990, The Structure of
Economics: A Mathematical Analysis. 2nd
edn, McGraw Hill, New York.

Tesar, L. L. and Werner, I. M. 1995, ‘Home
bias and high turnover’, Journal of lnterna-
tional Money and Finance, 14, no. 4, pp.
467–92. <https://doi.org/10.3386/w4218>

Treadaway, J. B. 1969, ‘On rational entrepre-
neurial behavior and the demand for
investment’, The Review of Economic
Studies, 36, no. 2, pp. 227–39. <https://
www.jstor.org/stable/2296839>

Usawa, H. 1969, ‘Time preference and the
Penrose rffect in a two‐class model of
economic growth’, Part 2: Symposium on
the Theory of Economic Growth, Journal of
Political Economy, vol. 77, no. 2, pp. 628–52.
<https://www.jstor.org/stable/1829323>

Varian, H. 1992, Microeconomic Analysis,
3rd edn, Norton, New York.

Wang, P. and Wen, Y. 2012, Hayashi meets
Kiyotaki and Moore: A theory of capital
adjustment costs. Review of Economic
Dynamics, 15, no. 2012, pp. 207–225.
<https://doi.org/10.1016/j.red.2011.09.004>

Weitzman, M. 1976, ‘On the welfare sig-
nificance of national product in a dynamic
economy’, The Quarterly Journal of
Economics, 90, no. 1, pp. 156–62. <http://
www.jstor.org/stable/1886092>

World Development Indicators 2020, ‘Real
commercial bond rate’, viewed September
2020, <https://databank.worldbank.org/
source/world-development-indicators/
preview/on>

Appendix 1: Notes on Methods

A.1 Extending the Investment Rule

Regional investors are modelled as reacting
adaptively to the difference between the ex
ante gross rate of return expected by agents
on installed capital (RORGEXPr) and the
required, or reference rate (termed
RORGTARGr). This process is central to a
convex adjustment mechanism that gradu-
ally draws the expected towards the actual
(ex post) rate (RORGROSSr) and the refer-
ence rate so that in a long‐run equilibrium,
the ex ante, ex post and reference rates are
equal for each region and constant over
time, that is,

RORGEXP RORGTARG RORGROSS

rorge rorgt rorga

and

0

r r r

r r r

= =

= = = (A1)

where rorgar, rorgtr and rorger are percentage
changes in the respective measures of return.

The required rate of growth in expected
returns by region is defined by a lagged
adjustment process, replacing the left‐side of
the equality with:

ER RORGE

RORGTARG

RORGEXP

_ r

r

r

LAMBRORGEr

( )= (A2)
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where ER_RORGEr denotes the partial adjust-
ment factor with respect to the expected gross
return in each region to align it adaptively
with the target rate and LAMBRORGEr

denotes a coefficient of partial adjustment.
Because GDyn follows the Johansen (1960)
computational approach,16 this relation is
linearised to give:

erg rorg LAMBRORGE rorgt rorge

dLAMBRORGE

log
RORGTARG

RORGEXP

_

100

r r r r

r

r

r
( )

= × ( − )

+ ×

× (A3)

where erg_rorgr now denotes the percentage
points change in the rate of growth in the
expected rate of return, rorgtr denotes the
percentage change in the target rate of return,
rorger denotes the percentage change in the
expected rate of return, and dLAMBRORGEr

denotes a within‐period parameter adjust-
ment. This expression provides a rule for
investment in percentage changes that brings
about a compression of both the difference in
the rate of change of the expected relative to
the target rates of return and the levels of the
respective return measures. It allows the
target rate to be conceived as being deter-
mined by factors outside of the model and set
exogenously. In this application, the within
period parameter is set at the square of
the underlying parameter value, that
is: dLAMBRORGE LAMBRORGEr r

2= .17

This implementation extends the original
by including the ratio of the levels excluded
from the original implementation. Under this
approach, the expected rate of return draws to
a designated reference rate, in levels as
required. Omission of the ratio from the
original provides an underlying source of
model instability (Gretton 2018).

To complete the specification, the steady
state value of the gross rate of return for a
region, RORGROSSr

⁎ would reflect a common
risk neutral entrepreneurial income compo-
nent (RNETCOMM), a regional institutions
and risk component (RRISKr) and a deprecia-
tion on region capital component (RDEPNr),
that can be depicted as:

RORGROSS RNETCOMM RRISK

RDEPN

r r

r

= +

+

*

(A4)

This steady state rate is represented by the
models target rate of return (RORGTARGr).
In ordinary change form, the percentage
change in a regional target rate (rorgtr) can
be expressed as:

rorgt srorc srorc r srdepn_r r r= + +

(A5)

where srorcr, srorc_r and srdepnr are the
respective percentage point contributions to
changes in market rates of return.18

A.2 Recognising Non‐Convex Adjustment
Costs and Model Closure

Earlier consideration of adjustment costs in
the capital accumulation process concluded
that: the nature of a long‐run equilibrium can
depend on the costs of approaching and
maintaining it, including adjustments of
work routines and tasks (Lucas 1967;
Hamermesh and Pfann 1996); the nature of
adjustment can also be influenced by manage-
rial and administrative abilities of firms as
well as physical capital (Usawa 1969); and
that adjustment can include internal costs
where some output is expended in the process
of expanding scale of firms productive
processes (Treadaway 1969). In addition,
period‐to‐period variations in capital spending
and output can be influenced by the cross
sectional distribution of firm responses to
economic change as well as cyclical factors
(for example, Caballero 1996). In later
assessments, it is also recognised that the
presence of non‐convex adjustment costs
mean that some capital is expended in the
process of maintaining or expanding the scale
of firms’ productive capabilities (for example,
see reviews by Cabarello 1992, 1999; Khan
and Thomas 2008 and empirical studies by
Cooper and Haltiwanger 2006; Wang and
Wen 2012). Capital adjustment costs also
represent an ‘implicit cost of forgone output’
(Khan and Thomas 2008) and are likely to
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vary with the scale of new investment
(McKibbin and Vines 2000). Also, new
capital may not become instantaneously
productive with varying lags.

Cooper and Haltiwanger (2006), in a
balanced‐panel analysis of 7000 large US
manufacturing plants in operation over the
period 1972–1988, estimated the fixed cost of
adjustment to be almost 4 per cent of the value
of plant level capital. McKibbin and Wilcoxen
(1999) in the multi‐country, multi‐sector
intertemporal CGE model (G‐Cubed) assume
that in the installation of a unit of effective
capital firms must buy a larger quantity of the
investment good. Capros et al. (2013), in a
recursive dynamic global CGE model focused
on the EU (GEM‐E3), included as an adjust-
ment installation investment costs in their
depiction of capital formation. Following
Ca'Zorzi and Rubaszek (2012), Ha et al.
(2017) in their intertemporal GTAP model
assumed that more than one unit of investment
is needed to achieve a unit increase in capital
and calibrated their capital adjustment costs
parameter so that the average life of capital
stock adjustment across countries is roughly
15 years.

With the investment defined by the invest-
ment rule in GDyn‐FS (via Equation A3) and
the steady‐state rate of return determined (via
Equation A4), a slack variable approach is
adopted to project adjustment costs in this
study. This is implemented via the capital
accumulation process whereby, in each region,
effective real capital stocks is modelled to
change with the rate of fixed capital accumula-
tion net of non‐convex adjustment costs.

VK qk NETINV time VK

sqk sqkworld

100r r r r

r

× = × × +

× [ + ]

with

NETINV GROSSINV VDEPr r r= − (A6)

where VKr is the value of regional real capital
in region r at the beginning of the period t , qkr
is the estimated growth of regional real capital
stocks ascribed to period t, NETINVr is net

investment, GROSSINVr is the value of gross
investment in period t 1− , VDEPr is the value
of depreciation of capital stocks at the
beginning of period t. Non‐convex adjustment
costs (and other changes in capital available to
productive activities) are represented by sqkr
and sqkworld , region‐specific and region‐
generic adjustment terms, respectively. In
this implementation, sqkworld is treated as
the model slack variable on capital (with
the shift term on the target rate of
return—srorc_r—fixed, this treatment closes
the model).

The slack variable approach also recognises
the very real potential for there to be asset
retirement (Gretton and Fisher 1997;
Leamer 1988; Cooper and Haltiwinger 2006)
and data inconsistencies and uncertainties.
From this perspective the slack variable can
also be viewed as a measure of ignorance.

A.3 Introducing a Theory‐Based Modelling of
International Capital Flows

Current account imbalances are financed by
financial flows between countries with net
lending matching net borrowing across re-
gions. Within the real economy, the owner-
ship of reproducible fixed capital in a region
consists of two components: that owned by
domestic residents and that owned by foreign
residents while regional‐household real‐
capital wealth can be held in local firms or
foreign firms.

One approach to modelling capital‐finance
flows is to assume savings accumulates
globally and this saving is allocated to
regional investment on the basis of relative
returns. The current account balance for each
region, its net lending/borrowing, would
represent the gap between a regions saving
and investment as represented by the national
accounting identity S I BoT R− = + where
S is regional saving, I regional investment,
BoT the balance of trade and R net income
transfers and other foreign remittances. Such
an approach is adopted in the comparative
static GTAP model (Hertel and Tsigas 1997,
p. 54) with similar approaches adopted in the
GCubed model, which assumes free mobility
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of financial capital across regions (McKibbin
and Wilcoxen 1999, p. 134) and in the
MIRAGE model (Decreux and Valin 2007;
Fontagne et al. 2013).

Another approach and that introduced in
GDyn, is to divide the net lending/borrowing
of a region into strictly positive capital inflow
and outflow components and to allow for the
gradual mobility of financial capital between
regions (Ianchovichina and McDougall 2012).
Under this approach, regional household real‐
capital wealth is held in a two asset portfolio
composed of holdings in local firms and the
global trust—the model's notional clearing
house for cross border financial transactions.
Firms then source finance for real capital
accumulation directly from the regional house-
hold or from global savings via the global trust.
Under market clearing conditions, firms’
drawings on global capital (whether domestic
or foreign sourced) is equal to households’
holdings. Entrepreneurial income is distributed
to regional households directly from firms’
earnings or indirectly via the global trust, in
proportion to their wealth holdings. The
approach has the desirable feature of allowing
for heterogeneity between regions in foreign
investment balances.

The approach was implemented in GDyn
using two atheoretic rigidity parameters that

mediated changes in regional wealth into
positive inflow and outflow components
calibrated to stay as close as possible to the
initial capital ownership shares (Golub and
McDougall 2012, pp. 100–01). It has been
found, however, that with the use of the
rigidity‐parameter method, long‐run model
stability is compromised (Gretton 2018).19

To further develop the approach and
contribute to model stability, this paper
introduces a theory‐based method to mediate
changes in the distribution of regional wealth.
Importantly, it maintains the separate re-
cording of capital inflows and outflows.
Under this method, regional households
allocate real wealth on the basis of relative
returns according to a constant elasticity of
transformation (CET) function, while do-
mestic firms source finance on the basis of
the relative expected cost of finance according
to a constant elasticity of substitution (CES)
process (Figure A1).20

Rebalancing of portfolios across regions
arising from institutional or regulatory
changes, changes in taste between domestic
and foreign investment, or changes in public
policy and economic conditions are modelled
in this method via a ‘twist’ technology (Dixon
and Rimmer 2015). Twist components are
added to model the effects of exogenous

Figure A1 Regional Household And Firm Optimising Behaviour With a CET|CES Approach to Modelling
Capital‐Finance

Source: Author's representation.
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changes in the mix of household wealth
holdings between domestic firms and the
global trust (via twistft), and for the mix of
firms funding decisions between regional
households and the global trust (via twistht).

It should be noted that the capital‐finance
flows so modelled combine direct, portfolio
and other investment flows, which in GDyn
are assumed to be fungible and to adjust as a
composite across regions. As a real economy
model, financial balances are equated to real
capital holdings. Financial derivatives and
monetary assets are omitted.

The separation of inward and outward flows,
as in GDyn, affords the possibility of explicitly
delineating home‐country biases in capital‐
finance inflow and outflow decisions of regional
households and industries. Combined with the
exogenous setting of the required return above, it
also affords possibilities for a more direct
modelling of the potential impacts of changes
in regional institutions, inflows and outflows on
the availability of finance, linkages between
country/regional financial markets, economic
growth, and country convergence in returns on
capital over time.

Sensitivity testing using the six‐region,
13‐sector database of this study, indicates
that the method affords a level of model
stability not available with the atheoretic
approach (Gretton 2018).

A.3.1 Regional Households’ Investment
Decisions

Regional households’ CET decisions for
allocating regional wealth to international
investment (via the global trust) are charac-
terised for each region as an income max-
imisation problem through the indirect rev-
enue function. In percentage changes, regional
wealth holdings of foreign capital (whtr) are
depicted as:

wht wt cf rt S r

S twistft swht

r r r
i

r i r i

r r r

, ,

,1

∑⎛

⎝
⎜

⎞

⎠
⎟τ= + −

− ( × ) + (A7)

where wt is the percentage change in the value
of real capital held by the global trust across

regions; cfrτ represents the constant elasticity of
transformation between ownership of local and
foreign capital by regional households;21 rtr, is
the share weighted sum of returns on capital
from the global trust, such that rt ST rr r r r∑=
where STr is the value share of global trust
wealth holdings in firms across all regions; and
Sr i, is the share of region r 's households capital
in domestic firms (i 1= ) and the global trust
(i = 2), respectively. Exogenous shifts in wealth
shares are provided for via the region‐specific
variables, twistftr, and exogenous region‐
specific shifts in holdings of foreign capital via
the variable swhtr.

Subject to firm's sourcing of capital from
domestic households (see below), holdings of
regional households in domestic firms are then
determined by the market clearing equation:

WQH wqh WHF whf

WHT wht

r r r r

r r

× = ×

+ × (A8)

A negative entry on the twist variable in
this case would indicate a shift towards
investment globally.

A.3.2 Regional Firms Funding Decisions

Regional firms’ CES decisions for sourcing
finance from regional and foreign sources are
characterised as a cost minimisation problem
through the indirect cost function. In percen-
tage changes, the change in domestic owner-
ship of firms’ capital (whfr) is given by:

whf wf cf rh S r

S twistht swhf

r r r r
i

r i r i

r tf r r

, ,

,

∑⎛

⎝
⎜

⎞

⎠
⎟= − ϑ −

− ( × ) + (A9)

where wfr is the change the value of real
capital of firms in region r , cfrϑ represents the
constant elasticity of substitution between
funding sourced to local and foreign capital
by regional firms in the indirect cost func-
tion,22 rhr is the percentage change in the
expected cost of capital in region r , S ri r i r i, ,∑
is the expected cost of capital from the global
trust measured as the share weighted expected
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costs across regions, Sr tf, is the share of firms
capital finance in region r sourced from the
global trust, twisthtr is the home‐foreign
finance twist term while swhfr is a shift term
normally exogenous in simulations. The
negatively signed twist represents a shift
towards offshore finance.

In this closed system, with regional house-
holds’ holdings of real capital wealth in the
global trust (whtr) and in domestic firms
(whfr), determined by Equations A7–A9, firms
sourcing of funds from the global trust (wtfr)
is then given by:

wtf wf swtfr r r= + (A10)

where swtfr is a slack variable.
Investment income is allocated across

regional households in proportion to wealth
holdings. Model income accounting and
market clearing conditions ensure global total
remittances equal total global receipts in each
period.

A.3.3 Capital‐Finance Parameter Choices

Consistent with the home‐country bias effect
identified in the literature (Feldstein and
Horioka 1980; Tesar and Werner 1995;
Gordon, Bovenberg 1996; Lewis 1999;
Kraay et al. 2005; Coeurdacier and
Rey 2012) and underpinning the setting of
the atheoretic parameters in GDyn (Golub and
McDougall 2012, p. 100–01), cfϑ and cfτ
have been set relatively close to the
Cobb–Douglas case at 0.1 and 0.05, respec-
tively. Also consistent with the relativities
adopted by Golub and McDougall (2012, pp.
126, 7), the CET parameter is set at half the
value of the CES parameter. This reflects the
notion that regional households have a greater
bias towards investing at home than regional
firms have in sourcing funding for new
investment from local sources.

A.4 Relaxing the Fixed Consumption–Saving
Share Assumption

Saving and investment across regions in a
base year database would only

coincidentally be optimal and consistent
with a long‐run steady state growth path.
For example, in the 2011 database adopted
in this study, the gross saving rate for
China is estimated to be around 50 per cent,
materially higher than historic savings rates
for that economy, higher than comparator
economies and higher than projections. The
consumption–saving mix can also be influ-
enced exogenously by, for example,
changes in household preferences and
institutional conditions, both domestically
and internationally.

Using an indirect utility function approach,
this paper: (1) relaxes the assumption of fixed
shares in consumption and saving decisions of
national households (Hertel and Tsigas 1997,
p. 47; Corong et al. 2017, p. 22) to enable
households to substitute between consumption
and saving adaptively on the basis of the
relative price of present versus future con-
sumption as measured in the current period
(Weitzman 1976); and (2) incorporates a
‘twist’ method (Dixon and Rimmer 2015) to
make provision for the inclusion of exogen-
ously determined changes in the
consumption–saving share over time by
region that may reflect changes in prefer-
ences/tastes, institutional change or disequili-
bria in a reference database or in baseline
projections (Figure A2).

At the top of the (inverted) tree is
household income equal to total regional
household expenditure. This is used for
consumption and saving and total consump-
tion is divided between private household
consumption and government consumption.
A constant elasticity of substitution is used
to mediate the consumption–saving choice
and a constant elasticity of substitution is
used to mediate the private household–
government mix. As noted, twist terms
permit exogenous shifts in spending shares
between categories.

A.4.1 Model Implementation

The above approach, following Varian (1992),
is implemented for the consumption–saving
choices of regional households through the
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indirect utility function. This approach allows
the model to be interpreted directly against
aggregate data on consumption and saving
shares in regional income or regional GDP.

In percentage changes, the value of income
directed to consumption spending (ycr) and
saving ( ysr), respectively, is:

yc y cs pc S p

SS twistcs scon

scon r

ys y cs ps S p

SC twistcs

ssave ssave r

_

_

r r r r
i

i r i r

r r r

r r r r
i

i r i r

r r

r

, ,

, ,

∑

∑

⎛

⎝
⎜

⎞

⎠
⎟

⎛

⎝
⎜

⎞

⎠
⎟

( )

( )

φ

φ

= − −

+ × +

+

= − −

− ×

+ + (A11)

where yr is the change in nominal income
of the regional household, csrφ is a region‐

specific parameter representing the constant
elasticity of substitution between consump-
tion and saving in the indirect utility function
(Varian 1992, p. 112),23 pcr and psr are the
percentage changes in the prices of regional
households consumption and saving bundles,
S c s i, ,i ∈ is the share of consumption and
saving, respectively, in total expenditure
such that S 1i i∑ = , twistcsr is the
consumption–saving twist term while SSr

and SCr are the regional saving and con-
sumption shares in income, respectively. The
positively signed twist term in the consump-
tion equation (and negatively signed term in
the saving equation) represents the case of a
twist in favour of consumption over saving.
The shift terms sconr, scon_r, ssaver and
ssave_r represent region‐specific changes
and region‐generic changes on consumption
and saving, respectively, and are normally
exogenous.

Private and government in the
consumption–saving tree is modelled using
the same approach.

Figure A2 Regional Household Top Level Utility Nest

Source: Author's representation.
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A.4.2 Consumption–Saving Parameter
Choices

The revised theory requires two additional
parameters — csφ for the consumption–
saving choice and ω for the private–
government choice. With respect to the
consumption–saving choice, the long‐
standing literature on an elasticity of
intertemporal substitution to measure the
responsiveness of real household consumption
spending to a change in real interest rates
(making saving more or less attractive to
regional households) (Hall 1988; Havranek
2014; Best et al. 2017) suggests that this
elasticity is low. Drawing a parallel between
the rate of return on saving and the price of
saving, a (indirect utility function) parameter
value of 0.1 is adopted. This value is
equivalent to a value of about 1.13 when
evaluated in respect of the direct utility
function.

Changes in the consumption–saving mix
beyond those suggested by model parameter-
isation and projected real price changes, such
as short to medium run deviations from long‐
term averages (for example, on account of
variations in the current account balances),
and long‐term factors such as changes in
household consumption–saving choices given
time preferences and changes in the demo-
graphic structure, would be introduced
through the twist method in GDyn‐FS.

Approaches to the modelling of private‐
government mix vary. McKibbin and
Wilcoxen (1999), in GCubed, model govern-
ment spending as exogenous with a comple-
mentary government finance account. Fontagne
and Foure (2018), in the MIRAGE model, treat
private and government consumption expendi-
ture as a composite final consumption expen-
diture category. Dixon and Rimmer (2015) and
Adams et al. (2015) constrain government
consumption to preserve a constant real ratio
with private consumption. This paper adopts
the constant expenditure share (Cobb–Douglas)
assumption while allowing through twist and
shift terms for the inclusion of exogenously
determined changes and further theoretical
developments.

Appendix 2: First Approximation Model24

To help verify key long‐run results for GDP,
capital and real wages, and aid understanding
of key parameters driving them, a simple first
approximation (or back‐of‐the envelope) model
is used. In this model, for the region of interest
(Australia):

l k w qσ− = − ( − ) (B1)

p Lw Kq= + (B2)

y Ll Kk= + (B3)

ror q p= − (B4)

rw w p= − (B5)

where l, k and y represent the percentage
deviations from the baseline in labour, capital
and GDP respectively, w, q and p represent
the percentage changes in the prices of labour,
capital and GDP respectively, L and K
represent the shares of labour and capital in
GDP, and ror and rw represent the percentage
changes in the rate of return and the real wage,
respectively.

This representation is a very simplified
depiction of a long‐run comparative static
CGE model, omitting intermediate inputs,
factors of production other than labour and
capital, international trade and agent‐specific
price levels. The GDP price level is the model
numeraire and assumed to be fixed, meaning
that Australia is a price‐taker on world markets.
All industry detail is omitted, reflecting the
long‐run assumption that sufficient time
elapses for the full transformation of capital
stocks between activities to take place.

As a long run model, labour (l) is assumed
to be fixed while the rate of return on capital
(ror) is exogenous and the shock variable.

Rearranging B1 in terms of q and
substituting into B2 then substituting
B1 and B2 into B4 and simplifying
shows that:
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k
L

ror
σ

= − (B6)

That is, the percentage change in capital
depends on the shock, the share of labour in
value added and σ the CES substitution
elasticity in the production function. This
depiction emphasises that the responsive-
ness of k to a change in capital returns is
increasing in σ and decreasing in the labour
share of value added. It also shows capital
is negatively related to required returns.

Substituting the expression for k in B6 into
B3 and simplifying then gives:

y
K

L
rorσ= − (B7)

Noting that the price level is assumed fixed
in this simplified depiction, substituting B4
into B2 and rearranging yields:

w
K

L
ror= − (B8)

This depiction emphasises that the capital
intensity of the economy would be important
to real wage outcomes from a change in
capital returns.
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