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Summary 
This paper presents the results of an economic analysis of the impacts on the Victorian economy of 

increased investment expenditure on infrastructure construction projects in Victoria and the rest of 

Australia.  In Victoria, $25 billion is to be spent over 4 years beginning in 2009-10.  This analysis is 

only concerned with the construction phase of the investment program. 

Without the infrastructure program, in 2009-10, the Construction industries in Victoria are forecast 

to produce output worth $59 billion and employ 292,000 people.  The average value of output per 

worker is $203,000.  In Non-residential Construction, output per worker is approximately double the 

average, at $429,000 per worker. 

The infrastructure program is expected to increase employment above baseline levels in Victoria by 

35,000 jobs in its first year and 26,000 jobs in its second year.  Wage pressure negates the impact on 

employment by the third year of the infrastructure program. 

Gross State Product in Victoria is expected to increase by 1.1% above the baseline in 2009-10, and 

1.1% above baseline in 2010-11.  By 2012-13, the final year of the program, GSP falls to 0.3% below 

the baseline.  The program has a negative impact on trade exposed industries. 

However, if consumer real wages are held fixed for two years, there is a positive impact on 

employment for the duration of the four year program.  In the current climate of increasing 

unemployment, it may be reasonable to assume the usual wage adjustment process is put on hold. 

 

Introduction 
Significant increases in State and Federal Government funded investment in Victorian infrastructure 

over the next four years have been announced recently, with the expected impact of increased 

employment and output in the State. 

The economic impacts of major infrastructure projects are threefold.  Firstly, there is the impact of 

the construction phase.  Secondly, there is the impact of the productive capacity of the capital 

created during the infrastructure project, which is expected to be positive.  Thirdly there is the 

impact of the funding of the project, which can be paid for via several options including increased 

debt or taxation. 

The focus of this analysis is the first stream only, that is, the impact of the direct and secondary 

effects of the construction phase on the economy.  The investment is not transformed to 

operational capital during the four year period in question, so the effect of the stimulus is similar to 

a consumption boom.  The program is paid for by increased debt, which is not paid off during the 

four years covered by this analysis. 

A crucial determinant of the impact of extra infrastructure expenditure is whether real wages are 

allowed to increase in response to increased demand for labour.  To illustrate this, two scenarios 

have been examined: Scenario 1 (S1) in which real wages adjust slowly; and Scenario 2 (S2) in which 

real wages are held fixed for two years. 
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The MMRF model was used to analyse the effects of extra investment in Victoria.  It is a recursive 

dynamic, computable general equilibrium model of the Australian economy, documented in Adams 

et al (2009).  The version of MMRF used in this analysis identifies two regions (Victoria and Rest of 

Australia) and 60 industries, including three Construction industries: Residential Construction, Non-

residential Construction, and Construction Trade Services. 

In the MMRF baseline in 2009-10, the Construction industries in Victoria produce output worth $59 

billion and employ 292,000 people (source: MMRF database).  Non-residential Construction 

accounts for 23% of Construction output but only 11% of employment.  Therefore Non-residential 

Construction output per employee, at $429,000, is approximately double the average for 

Construction.  Labour costs per employee are $80,000, compared to the Construction average of 

$46,500.  Due to the economic downturn, 2009-10 is a year of low profits in the Construction 

industry, in particular for Non-residential Construction, where labour costs are high. 

Non-residential Construction is closely linked to Construction Trade Services.  Construction Trade 

Services account for 22% of the total costs of Non-Residential Construction.  The Non-residential 

Construction industry accounts for 12% of the sales of Construction Trade Services. 

Modelling inputs and assumptions 
The following assumptions were made: 

¶ The Victorian infrastructure investment program is matched on a per capita basis by 

infrastructure programs in the rest of Australia.  While exact figures for infrastructure 

investment in other states are not known, it is known that infrastructure programs will take 

place, and it is important to incorporate these plans because of their effect on the national 

labour market. 

¶ Infrastructure is produced by the Non-residential Construction industry. 

¶ Unemployment rates are endogenous in every region.  An alternative assumption would be 

that state unemployment rates are indexed to the national unemployment rate, with the 

remaining slack in the labour market filled by inter-regional migration.  In practice it makes 

little difference to the model results. 

¶ Participation rates and hours worked per person are exogenous. 

¶ No tax rates are changed by the regional or federal governments to fund the investment, nor 

are other government spending plans altered. 

¶ The capital generated by the investment program has no return in the period of analysis.  

Thus the focus is only on the construction phase of the project. 

¶ The response of real wages is an important factor in determining the effect on employment 

and output.  Therefore two simulations are run.  In Scenario 1 (S1) consumer real wages are 

determined by a lagged adjustment process.  That is, consumer real wages increase 

(decrease) slowly in response to an increase (decrease) in employment.  In Scenario 2 (S2), 
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consumer real wages are fixed for two years and respond according to the same lagged 

adjustment process thereafter. 

The shocks to Victorian infrastructure investment are provided by the Victorian Department of 

Treasury and Finance (Table 1).  Shocks to investment in the rest of Australia are calculated on an 

equal per capita basis.  The proportion of State and Federal government funding is assumed to be 

the same in all regions.  The size of the investment program in Victoria in the first year is 3% of 

baseline GSP, or 12% of baseline investment.  It falls to 1% of GSP or 4% of investment by the final 

year of the 4 year program. 

Year Victoria ($m) Rest of 

Australia ($m) 

State 

Government 

funding (%) 

Proportion of 

baseline GSP in 

Victoria (%) 

Proportion of 

baseline 

Investment in 

Victoria (%) 

2009-10 8540 27104 51.0 3.04 12.17 

2010-11 8148 25860 67.1 2.71 11.34 

2011-12 5257 16686 86.5 1.66 7.13 

2012-13 3207 10179 80.6 0.96 4.20 

Table 1: Increases in infrastructure investment. 

Source: Victorian Department of Treasury and Finance 

All results are reported in terms of deviations from the MMRF baseline, which represents the 

economy under business-as-usual assumptions.  Detailed results are reported in Tables 2 to 5 (page 

12). 

Results 

National macr oeconomic results 

At the national level, the investment package leads to an increase in employment and GDP and a fall 

in real employment costs.  The main economic mechanisms that lead to this result, and determine 

its size, are the terms of trade effect, and the fixed supply of capital in the short run.1  National 

results, particularly in the labour market, are an important determinant of Victorian results. 

Our assumption about consumer real wages is that they are either slow moving (Scenario 1) or fixed 

(Scenario 2).  Fixed consumer real wages implies that the nominal wage moves with consumer 

prices.  Therefore, if consumer real wages are fixed, and the producer price index increases relative 

to the consumer price index, the producer real wage will fall and employment will increase.2 

                                                           
1
 These mechanisms are illustrated algebraically in the Technical Appendix. 

2
 Algebraically, 

ὡ

ὖὅ
=
ὡ

ὖὣ
.
ὖὣ

ὖὅ
, i.e. the wage deflated by the consumer price is equal to the product of the wage 

deflated by the producer price (the producer real wage) and the ratio of the producer price to the consumer 
price. 
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In Scenario 1, the producer price index increases by 3.9% relative to the consumer price index in 

2009-10 (or 3.8% in Scenario 2).  The producer price index is an aggregate of all production price 

indices in Australia, and equivalently can be thought of as a weighted average of all final demand 

price indices.3  Differences between the producer and consumer price indexes are therefore traced 

back to the prices of investment and government consumption and the terms of trade. 

The shock to investment leads to an increase in the investment price index relative to the consumer 

price index of 7.3% in Scenario 1 (or 7.6% in S2).  Crowding out of exports to meet increased 

domestic demand leads to an increase in the terms of trade relative to the CPI of 4.2% in the first 

year of the shock in Scenario 1 (or 4.0% in S2).  Increases in prices for government consumption are 

less significant.  Therefore the producer price index increases relative to the CPI. 

In S1, where wages are flexible, the increase in employment is 1.7% in the first year, compared to 

2.2% in S2 (Figure 1).  In S1, the increase in consumer real wages dampens the effect on 

employment.  By 2012-13, the final year of the infrastructure program, employment falls below 

baseline, following the peak of the consumer real wage increase of 1.9% in 2011-12.  By contrast, in 

S2 employment remains above baseline for the 4 years of the infrastructure program, and the 

consumer real wage peaks at 0.7% above baseline in 2012-13. 

 

Figure 1: Deviation in Labour and Real Wages under Fixed and Flexible Wage scenarios. 

Source: MMRF 

Changes in Gross Domestic Product derive from the changes in employment, capital and agricultural 

land4 (Figure 2).  In 2009-10, GDP is 1.5% above baseline in S1, and 1.8% above baseline in S2.  In 

both scenarios, the deviation above baseline in expenditure on private consumption and investment 

                                                           
3
 That is, ὴὣ= Ὓὅ

ὣὴὅ+ ὛὍ
ὣὴὍ+ ὛὋ

ὣὴὋ+ Ὓὢ
ὣὴὢ Ὓὓ

ὣὴὓ, where ὴz and Ὓzὣ respectively represent the percentage 
change in the price index and the share in GDP for Consumption (C), Investment (I), Government (G), Exports 
(X), Imports (I) and GDP (Y).  From here it can be seen that the difference between ὴὣ and ὴὅ is due to changes 
in the remaining price indices, including the terms of trade (ὸέὸ= ὴὢ ὴὓ).  If we assume that Ὓὢ

ὣ= Ὓὓ
ὣ, then 

ὴὣ ὴὅ= ὛὍ
ὣὴὍ ὴὅ + ὛὋ

ὣὴὋ ὴὅ + Ὓὢ
ὣὸέὸ ὴὅ .  Note that ὴὣ ὴὅ is the percentage change of the 

ratio 
ὖὣ

ὖὅ
 in footnote 2. 

4
 See equation 2, technical appendix.  Note that agricultural land is in fixed supply and is therefore omitted 

from the technical appendix. 
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exceeds the increase in GDP.  The shortfall between production and expenditure is the fall in the 

trade balance. 

 

Figure 2: Expenditure on GDP, deviation from baseline 

Source: MMRF 

Victoria: Employment  

As a result of the fall in the national producer real wage, the fiscal stimulus leads to an increase in 

employment in Victoria of 35,000 jobs above the baseline in 2009-10 under flexible real wages, or 

51,000 jobs under fixed real wages.  In 2010-11, employment remains above baseline in both 

scenarios.  In Scenario 2, there is no wage pressure on employment, which peaks in 2010-11 at 

60,000 jobs above the baseline.  However, in Scenario 1, employment falls below the baseline in 

2011-12, and by the final year of the infrastructure program, there are 26,000 jobs fewer than the 

baseline level.  The real wage in Scenario 2 has been fixed until 2010-11 and employment remains 

above baseline for another 2 years, until 2012-13. 

Under Scenario 1, in 2009-10 and 2010-11 respectively the unemployment rate falls 1.2 and 0.9 

percentage points below baseline.  The baseline forecast unemployment rates for these years are 

6.7% and 7.0%.  Under Scenario 2, the deviation in the unemployment rate is greater, falling to 2.0 

percentage points below baseline in 2010-11.  The participation rate is also assumed to be 

unaffected by the policy.  If the participation rate was to increase as a result of the policy, the fall in 

the unemployment rate would be less than reported. 

In both scenarios, employment eventually falls below baseline (and the unemployment rate rises 

above the baseline) as a result of increases in the real wage.  As the real wage rate is slow to 

respond, employment falls away after the infrastructure program is finished, and gradually returns 

to its baseline level. 

In the baseline, in 2009-10 the average output per worker in the Non-residential Construction 

industry is $429,000.  Applying this average, an increase of $8.5 billion in construction output might 

be expected to generate 20,000 jobs.  Several other factors influence the final estimate of jobs 

created in Victoria.  These are summarised as follows: 
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a) The input-output multiplier effect.  This is the effect of producing the required intermediate 

inputs to production.  The Non-residential construction industry is a particularly intensive 

user of intermediate inputs, including Construction Trade Services, so the multiplier effect is 

quite high.  There are a further 22,000 new jobs generated in the Construction Trade 

Services industry. 

b) The induced income effect.  The increase in employment leads to an increase in disposable 

income and thus an increase in private consumption.  This in turn leads to a further increase 

in employment in Victoria. 

c) The fixed capital effect.  In the first period of the simulation, it is not possible for capital to 

expand to meet the increased demand.  Therefore, the labour to capital ratio must increase 

across all industries, creating more jobs.  In the Non-residential Construction industry, the 

baseline labour to capital ratio is already very high in value terms in 2009-10, due to low 

returns to capital during the economic downturn. 

d) The crowding out effect.  The investment package, along with the input-output and income 

multiplier effects, have a negative impact on the trade balance, by diverting resources away 

from traded-goods industries.  This has a negative effect on employment, especially in 

manufacturing activities, which are highly import-competing.  Construction is not a trade 

exposed industry, so the catalyst for this effect is the increase in domestic demand for 

intermediate inputs to Construction.  The crowding out effect is more pronounced in 

Scenario 1 where the consumer real wage is allowed to increase. 

Factors (a), (b) and (c) apply to both wage scenarios.  Factor (d) explains the difference between the 

estimate for Scenario 1 (35,000 jobs) and Scenario 2 (51,000 jobs).  Differences with the Victorian 

¢ǊŜŀǎǳǊȅ ǊŜǇƻǊǘ ά9ƳǇƭƻȅƳŜƴǘ ŀƴŘ tǳōƭƛŎ LƴŦǊŀǎǘǊǳŎǘǳǊŜΥ !ƴ 9ǎǘƛƳŀǘƛƻƴ CǊŀƳŜǿƻǊƪέ ŀǊŜ ŘǳŜ ǘƻ ŀ 

further two factors: 

e) the productivity effect, where this modelling assumes the composition of the construction 

industry remains unchanged, whereas the Treasury assumes more capital intensive 

construction activity in the infrastructure program, leading to a lower estimate of jobs 

created; and 

f) the FTE effect, where Treasury report full time equivalent jobs while this analysis reports 

person-jobs based on the existing ratio of hours worked to persons employed.  Given that 

hours worked per person may increase under the proposed investment program, these 

employment figures may be overstated.  For example, in the Non-residential Construction 

industry, labour input (measured in hours) increases by 71% in 2009-2010.  This is equivalent 

to 23,000 jobs, assuming that hours worked per person do not change.  However, for every 

1% increase in hours worked, the increase in construction jobs would be less by 320 jobs.  

The prevalence of full-time employment in the Non-residential Construction industry and 

other factors such as the payment of overtime rates and the size and duration of the 

infrastructure program suggest that increased hours might not be significant in this 

industry.5 

                                                           
5
 There may be a higher incidence of increased hours by existing workers in the Construction Trade Services 

industry, which accounts for 22,000 new jobs.  Therefore it is possible that this estimate, and aggregate 
employment, is overstated.  For every 1% increase in hours worked per person in Construction Trade Services, 
there will be 2150 fewer new jobs. 
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Figure 3: Employment effects of the infrastructure investment package, deviation from baseline 

Source: MMRF 

Victoria: Gross State Product 

The path of Victorian GSP is similar to the path of employment, where the gains in GSP have almost 

disappeared by the third year in Scenario 1, or the fourth year in Scenario 2 (Figure 4).  The 

contribution of labour to GSP is almost 60%, so a 1.2% increase in labour input (S1, 2009-10) 

accounts for approximately 0.75% increase in GSP.6  In 2009-10, capital stock does not deviate 

significantly from baseline, so the remainder of the increase is indirect taxes, for a total increase in 

GSP of 1.1% (S1, 2009-10).  As the capital input gradually increases throughout the period in 

response to the increase in labour input, it has a positive impact on GSP so that by 2012-13, the GSP 

is only 0.3% below baseline despite labour falling 0.8% below baseline. 

 

Figure 4: Inputs to GSP in Victoria, deviation from baseline 

Source: MMRF 

The annual increases in GSP are slightly more than 1% over the baseline in the first two years.  

However, the increases in investment in Victoria are of the order of 3% of GSP per year.  As in the 

national case, the discrepancy is ǇŀƛŘ ŦƻǊ ōȅ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ±ƛŎǘƻǊƛŀΩǎ international trade deficit 

                                                           
6
 See equation 2, technical appendix.  Note that indirect taxes are not included in the back-of-the-envelope 

model. 
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(Figure 5).  However, in Victoria, a net interstate exporter of Construction, the interstate trade 

balance moves slightly towards surplus. 

 

Figure 5:Victorian Expenditure on GSP, deviation from baseline 

Source: MMRF 

Policy cost 

An aspect of the infrastructure program which holds particular interest for policy makers is the cost 

to the Victorian government.  The Victorian budget deficit is around $3 billion above baseline in 

every year of the program under either scenario.  The cost to Victorian government finances is 27% 

(S1) or 25% (S2) of the total infrastructure program in 2009-10, increasing to 45% (S1) or 41% (S2) in 

2010-11.  The Victorian Government funds 51% and 67% of the program in 2009-10 and 2010-11 

respectively.  However, the net cost to the Victorian Government is much less because the increase 

in economic activity provides an increase in taxes collected.  In particular, noting that the 

infrastructure program also applies to the rest of Australia, there is an increase revenue from the 

GST, of which an average of $650 million (S1) or $700 million (S2) is returned to the Victorian 

Government in each of the first two years of the program. 

 

Figure 6: The cost to the Victorian Government (current prices) 

Source: MMRF 

-15

-10

-5

0

5

10

15

20

R
e

al
 d

e
vi

at
io

n
 f

ro
m

 b
as

e
lin

e
 (

b
ill

io
n

 
d

o
lla

rs
, 2

0
0

2
 p

ri
ce

s)

Private 
consumption

Investment

Foreign Exports

minus Foreign 
Imports

Interstate Exports

minus interstate 
Imports

GSP

S1: flexible real wage S2: real wage fixed for 2 years

0

2

4

6

8

10

2009-10 2010-11 2009-10 2010-11B
ill

io
n

 d
o

lla
rs

 a
b

o
ve

 b
as

e
lin

e
 

(c
u

rr
e

n
t 

p
ri

ce
s)

Cost to Victorian 
Government

Infrastructure 
program cost

S1: flexible real wage S2: real wage fixed for 2 years



 

10 

Industry  

The industries that benefit from the infrastructure program are the Non-Residential Construction 

industry and industries which are closely linked to it, in particular the Construction Trade Services 

industry and the Cement industry.  The industries which contract are the trade exposed industries, 

including Textiles, Clothing and Footwear, Transport Equipment and Other Equipment. 

 

Figure 7: Selected industry results, Victoria 

Source: MMRF 

The majority of the increase in employment occurs in Non-residential Construction and Construction 

Trade Services.  In Scenario 1, there is a fall in employment outside the Construction Trade Services 

and Non-residential Construction industries of 10,600 jobs in 2009-10 and 18,500 jobs in 2010-11.  

However, in Scenario 2, there is an increase in employment outside the construction industry of 

3,900 and 10,700 respectively in the first 2 years.  The majority of the increase in non-construction 

employment in both scenarios is in the Business Services and Finance industries. 

 

Figure 8: Persons employed in Victoria in selected industries, deviation from baseline 

Source: MMRF 

-20

-10

0

10

20

30

40

50

60

2009-10 2010-11 2009-10 2010-11

O
u

tp
u

t,
 p

e
rc

e
n

ta
ge

 d
e

vi
at

io
n

 
fr

o
m

 b
as

e
lin

e

Non-residential Construction

Cement

Construction Trade Services

Transport Equipment

Textiles, Clothing, and Footwear

Other Equipment

S1: flexible real wage S2: real wage fixed for 2 
years

-10

-5

0

5

10

15

20

25

30

2009-10 2010-11 2009-10 2010-11

Th
o

u
sa

n
d

s 
o

f 
p

e
rs

o
n

s

Non-residential 
Construction

Construction 
Trade Services

Business Services

Finance

Food, Drink, and 
Tobacco

Transport 
Equipment

Other Equipment
S1: flexible real wage S2: real wage fixed for 2 years



 

11 

References 
!ŘŀƳǎΣ tΦ 5ΦΣ 5ƛȄƻƴΣ WΦaΦΣ DƛŜǎŜƪŜΣ WΦ!Φ ŀƴŘ IƻǊǊƛŘƎŜΣ aΦWΦΣ нллфΦ ΨaawCΥ aƻƴŀǎƘ aǳƭǘƛ-Regional 

Forecasting Model: A Dynamic Multi-Regional Applied General Equilibrium Model of the Australian 

9ŎƻƴƻƳȅΩΣ ŦƻǊǘƘŎƻƳƛƴƎ ²ƻǊƪƛƴƎ tŀǇŜǊΣ /ŜƴǘǊŜ ƻŦ tƻƭƛŎȅ {ǘǳŘƛŜǎΣ aƻƴŀǎƘ ¦ƴƛǾŜǊǎƛǘȅΦ 

±ƛŎǘƻǊƛŀƴ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŜŀǎǳǊȅ ŀƴŘ CƛƴŀƴŎŜΣ нллфΦ Ψ9ƳǇƭƻȅƳŜƴǘ ŀƴŘ tǳōƭƛŎ LƴŦǊŀǎǘǊǳŎǘǳǊŜΥ !ƴ 

9ǎǘƛƳŀǘƛƻƴ CǊŀƳŜǿƻǊƪΩΣ ŀǾŀƛƭŀōƭŜ ŀǘ ǿǿǿΦŘǘŦΦƎƻǾΦŀǳΦ 

  



 

12 

Tables 
 

Table 2: Selected Macroeconomic Results, Scenario 1 

 Victoria Australia 

 2009-10 2010-11 2011-12 2012-13 2009-10 2010-11 2011-12 2012-13 

 All results are percentage deviation from baseline unless otherwise stated 

GDP or GSP 1.10 1.06 0.17 -0.30 1.48 1.39 0.27 -0.34 

Employment 1.24 0.92 -0.21 -0.81 1.70 1.39 0.04 -0.70 

Capital (excluding 

infrastructure 

program) 

0.17 0.96 1.25 1.30 0.14 0.70 0.88 0.91 

Employment 

(thousand persons) 

34.50 26.32 -7.12 -26.09 207.28 175.14 5.24 -94.14 

Unemployment rate 

(percentage points) 

-1.17 -0.87 0.23 0.82 -1.66 -1.37 -0.04 0.70 

Consumer real 

wage 

1.36 2.17 1.94 1.43 1.02 1.87 1.90 1.47 

Producer real wage -2.68 -0.03 2.06 2.11 -2.67 -0.15 1.94 2.01 

Terms of Trade n.a. n.a. n.a. n.a. 4.20 4.16 1.97 0.92 

Real devaluation n.a. n.a. n.a. n.a. -12.69 -9.03 -1.15 1.41 

Ratio of producer 

price to consumer 

price 

3.86 1.96 -0.11 -0.57 3.85 2.08 0.01 -0.47 

Ratio of investment 

price to consumer 

price 

7.65 2.55 -1.76 -2.06 7.30 2.63 -1.43 -1.66 

Real consumption 4.95 3.28 0.31 -0.66 4.72 3.16 0.40 -0.53 

Real investment 11.73 14.89 9.12 3.49 13.53 17.36 10.05 3.92 

Real foreign exports -22.48 -21.32 -10.59 -5.20 -17.41 -17.82 -10.07 -5.81 

Real foreign 

imports 

4.80 4.21 0.69 -1.01 6.21 5.86 1.38 -0.65 

Real interstate 

exports 

2.85 2.72 0.29 -0.87 n.a. n.a. n.a. n.a. 

Real interstate 

imports 

0.22 -0.29 -0.78 -1.09 n.a. n.a. n.a. n.a. 

Net financial 

position of state 

government ($m) 

-2270.2 -3688.2 -3866.2 -2579.5 n.a. n.a. n.a. n.a. 

Net percentage of 

program cost borne 

by state 

government 

26.58 45.26 73.54 80.42 n.a. n.a. n.a. n.a. 
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Table 3: Selected Industry Results for Victoria, Scenario 1 

 Output (percent change) Employment (thousand persons) 

 2009-10 2010-11 2011-12 2012-13 2009-10 2010-11 2011-12 2012-13 

Livestock -3.46 -3.23 -1.44 -0.63 -2.16 -1.76 -0.72 -0.26 

Crops -2.09 -2.13 -1.11 -0.58 -1.35 -1.30 -0.65 -0.32 

Forestry -3.08 -3.31 -2.09 -1.22 -0.14 -0.13 -0.07 -0.04 

Fishing -0.35 -0.74 -0.89 -0.83 -0.01 -0.03 -0.03 -0.02 

Coal 0.29 -1.47 -2.97 -3.17 0.00 -0.02 -0.02 -0.03 

Oil -0.31 -3.23 -5.07 -5.31 -0.16 -0.28 -0.31 -0.32 

Gas -0.34 -3.85 -5.31 -4.78 -0.10 -0.15 -0.15 -0.13 

Iron Ore 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Metal Ores -2.99 -6.62 -7.37 -6.75 -0.09 -0.11 -0.10 -0.09 

Other Mining -3.25 -5.01 -4.39 -3.62 -0.41 -0.47 -0.36 -0.32 
Food, Drink, and 
Tobacco -3.39 -4.30 -3.01 -1.75 -3.28 -3.77 -2.25 -1.22 
Textiles, Clothing, and 
Footwear -11.79 -11.11 -6.62 -3.91 -2.09 -2.04 -1.20 -0.70 

Wood Products -1.28 -0.88 0.37 0.58 -0.21 -0.10 0.07 0.07 

Paper Products -3.45 -4.88 -4.37 -3.24 -0.55 -0.63 -0.47 -0.32 

Printing -1.69 -1.74 -1.22 -0.95 -0.93 -0.84 -0.55 -0.44 

Petrol Products -1.18 -1.64 -1.57 -1.46 -0.25 -0.37 -0.34 -0.31 

Chemicals -6.90 -8.83 -6.84 -4.38 -2.30 -2.56 -1.73 -1.04 
Rubber and Plastic 
Products -4.10 -4.64 -3.34 -2.29 -0.99 -1.06 -0.70 -0.47 
Other Non-metal 
Mineral Products 2.47 5.31 5.38 3.50 0.45 0.75 0.65 0.38 

Cement 12.47 15.42 10.93 5.64 1.03 0.64 0.28 0.00 

Iron and Steel -7.13 -6.50 -4.23 -2.65 -0.95 -0.83 -0.48 -0.30 

Other Metals -3.81 -6.64 -8.24 -8.16 -0.78 -1.02 -1.02 -1.00 

Metal Products 1.33 2.65 2.12 0.71 0.45 0.80 0.57 0.15 

Transport Equipment -9.47 -11.90 -9.41 -6.60 -5.06 -5.93 -4.44 -3.08 

Other Equipment -15.99 -13.14 -6.75 -4.17 -6.48 -5.59 -2.93 -1.81 

Other Manufacturing -7.13 -6.86 -5.07 -3.69 -1.42 -1.44 -1.07 -0.78 

Electricity from Coal 0.29 -1.47 -2.97 -3.17 0.06 -0.10 -0.14 -0.17 

Electricity from Gas 0.48 -0.80 -1.87 -2.30 0.02 -0.02 -0.02 -0.03 

Electricity from Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hydroelectricity 0.23 -1.77 -3.51 -3.56 0.00 0.00 0.00 0.00 

Other Electricity 0.23 -1.77 -3.49 -3.55 0.00 0.00 0.00 0.00 

Electricity Supply 0.60 0.49 -0.15 -0.64 0.11 0.18 -0.09 -0.14 

Gas Supply 1.01 0.32 -0.88 -1.42 0.03 -0.01 -0.01 -0.03 

Water Supply 1.43 1.94 1.09 0.15 0.28 0.21 0.02 -0.08 
Residential 
Construction 0.41 2.64 2.04 0.52 0.43 1.66 1.08 0.33 
Non-residential 
Construction 43.87 48.43 34.66 19.27 23.19 21.82 13.00 6.99 
Construction Trade 
Services 7.17 9.58 6.41 2.66 21.95 23.05 12.42 3.41 
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Wholesale Trade -1.51 -1.75 -2.22 -2.28 -2.83 -3.43 -4.52 -4.78 

Retail Trade 1.43 0.11 -1.49 -1.72 4.09 0.33 -4.50 -5.32 

Mechanical Repairs 2.91 2.00 0.03 -0.81 2.06 1.42 -0.03 -0.64 

Hotels and Cafes 1.17 -0.04 -1.17 -1.33 1.09 0.01 -1.01 -1.14 
Road Passenger 
Transport -1.96 -1.95 -1.10 -0.61 -0.12 -0.12 -0.06 -0.04 

Road Freight Transport -2.09 -1.99 -1.56 -1.34 -1.14 -1.13 -0.85 -0.74 
Rail Passenger 
Transport -0.03 -0.88 -1.22 -1.03 0.00 -0.02 -0.02 -0.02 

Rail Freight Transport -1.78 -3.58 -4.20 -3.98 -0.19 -0.26 -0.26 -0.24 

Pipe Line Transport 1.04 0.34 -0.87 -1.41 0.04 0.02 -0.03 -0.05 

Ports -2.59 -3.35 -3.60 -3.37 -0.03 -0.05 -0.06 -0.06 

Transport Services -2.30 -1.90 -1.49 -1.44 -1.72 -1.40 -0.72 -0.83 

Water Freight -4.11 -4.31 -3.71 -3.13 -0.12 -0.12 -0.10 -0.08 

Ship Charter -9.69 -7.04 -4.29 -3.06 -0.05 -0.04 -0.02 -0.01 

Air Passenger Transport -6.57 -7.25 -5.70 -3.90 -0.46 -0.47 -0.33 -0.21 

Air Freight Transport -9.42 -6.35 -3.28 -2.38 -0.84 -0.61 -0.33 -0.23 

Communications 1.46 1.22 0.36 -0.34 2.14 1.37 -0.24 -0.88 

Finance 1.45 1.28 0.43 -0.19 4.20 3.00 0.43 -1.07 

Business Services 0.79 1.43 -0.07 -0.89 3.35 6.45 -0.64 -4.33 

Dwellings 0.00 0.00 0.15 0.23 0.00 0.00 0.00 0.00 
Government 
Administration 0.22 0.22 0.01 -0.10 0.30 0.37 0.06 -0.12 

Education 0.37 -0.27 -0.66 -0.60 0.78 -0.41 -1.24 -1.15 

Health 0.71 0.28 -0.20 -0.29 1.60 0.69 -0.42 -0.67 

Other Services 1.81 1.06 -0.17 -0.60 3.99 2.19 -0.47 -1.34 
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Table 4: Selected Macroeconomic Results, Scenario 2 

 Victoria Australia 

 2009-10 2010-11 2011-12 2012-13 2009-10 2010-11 2011-12 2012-13 

 All results are percentage deviation from baseline unless otherwise stated 

GDP or GSP 1.49 1.90 1.01 0.45 1.81 2.16 1.07 0.37 

Employment 1.83 2.10 0.88 0.11 2.21 2.47 1.06 0.15 

Capital (excluding 

infrastructure 

program) 

0.17 1.02 1.50 1.70 0.15 0.77 1.13 1.30 

Employment 

(thousand persons) 

50.58 59.70 25.05 1.97 266.94 304.71 132.85 14.48 

Unemployment 

rate (percentage 

points) 

-1.71 -1.96 -0.80 -0.06 -2.14 -2.38 -1.02 -0.11 

Consumer real 

wage 

0.32 0.26 0.66 0.65 0.00 0.00 0.64 0.73 

Producer real wage -3.63 -1.82 0.98 1.55 -3.59 -1.88 0.91 1.48 

Terms of Trade n.a. n.a. n.a. n.a. 4.00 3.91 1.66 0.57 

Real devaluation n.a. n.a. n.a. n.a. -12.33 -8.53 -0.48 2.03 

Ratio of producer 

price to consumer 

price 

3.83 1.92 -0.28 -0.75 3.79 1.97 -0.21 -0.68 

Ratio of investment 

price to consumer 

price 

7.95 3.12 -1.68 -2.11 7.58 3.12 -1.42 -1.74 

Real consumption 5.10 3.65 0.61 -0.37 4.83 3.47 0.68 -0.26 

Real investment 12.74 17.49 11.65 5.09 14.43 19.85 12.48 5.41 

Real foreign exports -21.34 -19.76 -8.75 -3.18 -16.55 -16.63 -8.58 -4.13 

Real foreign 

imports 

5.32 5.43 1.82 -0.16 6.65 6.97 2.43 0.10 

Real interstate 

exports 

3.22 3.54 1.04 -0.24 n.a. n.a. n.a. n.a. 

Real interstate 

imports 

0.69 0.73 0.24 -0.21 n.a. n.a. n.a. n.a. 

Net financial 

position of state 

government ($m) 

-2093.2 -3302.7 -3514.6 -2288.3 n.a. n.a. n.a. n.a. 

Net percentage of 

program cost borne 

by state 

government 

24.51 40.53 66.85 71.34 n.a. n.a. n.a. n.a. 
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Table 5: Selected Industry Results for Victoria, Scenario 2 

 Output (percent change) Employment (thousand persons) 

 2009-10 2010-11 2011-12 2012-13 2009-10 2010-11 2011-12 2012-13 

Livestock -3.07 -2.59 -0.94 -0.24 -1.94 -1.42 -0.41 -0.02 

Crops -1.80 -1.63 -0.71 -0.27 -1.17 -1.01 -0.39 -0.12 

Forestry -2.56 -2.25 -0.77 0.15 -0.12 -0.09 -0.02 0.01 

Fishing -0.11 -0.19 -0.32 -0.30 0.00 -0.01 -0.01 -0.01 

Coal 0.38 -1.16 -2.63 -2.49 0.01 -0.02 -0.02 -0.02 

Oil -0.28 -3.15 -4.96 -5.10 -0.14 -0.25 -0.29 -0.29 

Gas -0.30 -3.69 -5.02 -4.27 -0.09 -0.14 -0.13 -0.10 

Iron Ore 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Metal Ores -2.72 -6.12 -6.78 -5.98 -0.08 -0.10 -0.09 -0.07 

Other Mining -2.92 -4.34 -3.60 -2.76 -0.37 -0.40 -0.28 -0.23 
Food, Drink, and 
Tobacco -2.99 -3.62 -2.36 -1.13 -2.91 -3.14 -1.67 -0.68 
Textiles, Clothing, and 
Footwear -10.63 -9.25 -4.90 -2.12 -1.89 -1.70 -0.87 -0.36 

Wood Products -0.69 0.51 2.18 2.44 -0.11 0.10 0.32 0.32 

Paper Products -2.95 -3.95 -3.28 -2.03 -0.47 -0.50 -0.33 -0.17 

Printing -1.21 -0.78 -0.17 0.00 -0.67 -0.35 -0.05 0.00 

Petrol Products -0.73 -0.84 -0.77 -0.68 -0.16 -0.19 -0.17 -0.15 

Chemicals -6.18 -7.62 -5.43 -2.75 -2.08 -2.18 -1.30 -0.56 
Rubber and Plastic 
Products -3.32 -3.18 -1.64 -0.63 -0.81 -0.72 -0.33 -0.11 
Other Non-metal 
Mineral Products 2.86 6.44 6.98 5.03 0.52 0.93 0.88 0.58 

Cement 12.81 16.48 12.42 6.86 1.07 0.71 0.35 0.05 

Iron and Steel -6.18 -4.85 -2.22 -0.54 -0.82 -0.61 -0.22 -0.04 

Other Metals -3.51 -6.11 -7.61 -7.34 -0.72 -0.92 -0.91 -0.86 

Metal Products 2.08 4.35 4.15 2.49 0.69 1.33 1.17 0.66 

Transport Equipment -8.43 -10.19 -7.57 -4.52 -4.53 -5.06 -3.46 -1.99 

Other Equipment -14.38 -10.52 -4.27 -1.66 -5.84 -4.51 -1.83 -0.70 

Other Manufacturing -5.95 -4.61 -2.95 -1.77 -1.18 -0.98 -0.63 -0.38 

Electricity from Coal 0.38 -1.16 -2.63 -2.49 0.08 -0.08 -0.10 -0.14 

Electricity from Gas 0.57 -0.50 -1.54 -1.67 0.03 -0.01 -0.01 -0.02 

Electricity from Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Hydroelectricity 0.31 -1.48 -3.22 -2.97 0.00 0.00 0.00 0.00 

Other Electricity 0.31 -1.49 -3.20 -2.96 0.00 0.00 0.00 0.00 

Electricity Supply 0.80 0.98 0.55 0.19 0.15 0.28 -0.04 -0.04 

Gas Supply 1.36 1.07 -0.04 -0.58 0.05 0.01 0.00 -0.02 

Water Supply 1.62 2.50 1.79 0.82 0.32 0.30 0.11 0.00 
Residential 
Construction 0.58 3.45 3.32 1.86 0.63 2.24 1.77 0.87 
Non-residential 
Construction 44.41 50.12 36.84 20.52 23.69 22.99 13.91 7.52 
Construction Trade 
Services 7.48 10.64 7.81 3.86 23.00 26.04 15.86 6.34 
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Wholesale Trade -0.75 -0.26 -0.76 -1.00 -1.42 -0.54 -1.58 -2.13 

Retail Trade 1.92 1.07 -0.59 -0.91 5.48 3.16 -1.81 -2.84 

Mechanical Repairs 3.33 2.87 0.83 -0.12 2.36 2.04 0.55 -0.13 

Hotels and Cafes 1.56 0.75 -0.40 -0.60 1.45 0.73 -0.33 -0.51 
Road Passenger 
Transport -1.72 -1.52 -0.62 -0.14 -0.10 -0.09 -0.03 -0.01 

Road Freight Transport -1.52 -0.94 -0.45 -0.29 -0.83 -0.54 -0.24 -0.17 
Rail Passenger 
Transport 0.13 -0.56 -0.91 -0.70 0.00 0.00 -0.01 -0.01 

Rail Freight Transport -1.53 -3.09 -3.66 -3.31 -0.17 -0.21 -0.21 -0.19 

Pipe Line Transport 1.38 1.10 -0.02 -0.56 0.06 0.05 0.00 -0.02 

Ports -1.92 -2.05 -2.30 -2.19 -0.02 -0.03 -0.04 -0.04 

Transport Services -1.78 -0.95 -0.53 -0.53 -1.35 -0.63 0.05 -0.28 

Water Freight -3.59 -3.31 -2.84 -2.27 -0.10 -0.10 -0.07 -0.05 

Ship Charter -8.68 -5.41 -3.26 -1.98 -0.04 -0.03 -0.02 -0.01 

Air Passenger Transport -5.74 -5.65 -4.07 -2.18 -0.41 -0.36 -0.22 -0.10 

Air Freight Transport -8.33 -4.66 -2.18 -1.31 -0.75 -0.46 -0.21 -0.12 

Communications 1.70 1.80 1.06 0.29 2.52 2.09 0.38 -0.38 

Finance 1.78 2.03 1.22 0.52 5.17 5.04 2.47 0.72 

Business Services 1.52 2.92 1.29 0.19 6.43 13.24 5.12 0.20 

Dwellings 0.00 0.00 0.18 0.34 0.00 0.00 0.00 0.00 
Government 
Administration 0.29 0.39 0.16 0.02 0.41 0.61 0.29 0.07 

Education 0.60 0.20 -0.25 -0.25 1.28 0.59 -0.35 -0.40 

Health 0.84 0.54 0.00 -0.15 1.91 1.30 0.04 -0.32 

Other Services 2.06 1.57 0.28 -0.22 4.55 3.29 0.46 -0.56 
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Technical Appendix 
The MMRF model is too large to describe in a document of this size.  This appendix presents the 

Ƴŀƛƴ ƳŜŎƘŀƴƛǎƳǎ ƻŦ ǘƘŜ ƳƻŘŜƭ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǎƘƻŎƪ ǘƻ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŀ άōŀŎƪ-of-the 

ŜƴǾŜƭƻǇŜέ (bote) style model.  In the bote model, the economy produces a single commodity.  The 

model is an accurate representation of the macroeconomic mechanisms of MMRF, but misses out 

on the compositional effects of the construction boom.  Because Non-Residential Construction is an 

atypical industry in several respects, including low trade exposure and an unusually high labour to 

capital ratio in 2009-10, the compositional effects are significant.  Nevertheless the bote model gives 

accurate predictions of the directions of the results, if not their size, and provides a framework in 

which to understand the macroeconomic impacts of the construction boom. 

The model is given by the following ten equations. 

Title Equation Key 

1. Inputs ὰ Ὧ= „ὴὒ ὴὑ  l is labour 

2. Output ώ= Ὓὒ
ὣὰ+ Ὓὑ

ὣὯ k is capital 

3. Price ὴ= Ὓὒ
ὣὴὒ+ Ὓὑ

ὣὴὑ pL is the nominal wage 

4. Expenditure ώ= Ὓὅ
ὣὧ+ ὛὍ

ὣὭ+ Ὓὢ
ὣὼ Ὓὓ

ὣά pK is the nominal rental cost of capital 

5. Consumption ὧ= ώ y is real GDP 

6. Investment Ὥ+ ὴ= Ὢ p is the GDP price deflator 

7. Exports ὼ= ‐ὴ c is real household consumption 

8. Imports ά= ώ ‌ὴὓ ὴ i is real investment 

9. Consumer real wage ὴὒ= ὴὅ x is real exports 

10. Consumer price index ὴὅ= ὛὈ
ὅὴ+ Ὓὓ

ὅὴὓ m is real imports 

  pM is the price of imports 

Lowercase letters represent percentage change.  pC is the consumer price index 

S represents a share, where the subscript is the 

numerator and the superscript is the denominator.  For 

example Ὓὒ
ὣ represents the share of labour in GDP. 

 f is nominal investment 

 >̀0 is the primary factor substitution 

elasticity 

  >ʁ0 is the export demand elasticity 

  >h0 is the Armington import 

substitution elasticity 
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In this system of 10 equations and 13 variables, there are 3 exogenous variables: k (capital), pM (the 

import price) and f (the shock to investment).  Note that k=0, pM=0, and f>0.  Although it does not 

appear in the model, the nominal exchange rate is fixed and can be thought of as the numeraire. 

Also note that the usual determinants of investment are missing from equation (6), which simply 

represents the shock to investment spending. 

Solving for p, we find7 

ὴ= Ὢ
Ὓὓ
ὅ ὛὍ

ὣ+Ὓὢ
ὣ

ὛὍ
ὣ

Ὓὒ
ὣ

Ὓὑ
ὣ „+

Ὓὢ
ὣ

ὛὍ
ὣ‐+

Ὓὓ
ὣ

ὛὍ
ὣ‌+ 1 . 

All of the terms in the RHS denominator are positive, and the shock (f) is positive, therefore the 

impact on the price level must be positive.  It is also dependent on all three elasticity parameters 

and several share parametersΦ  Lƴ aawCΣ ǘƘŜ ǇǊƛƳŀǊȅ ŦŀŎǘƻǊ ǎǳōǎǘƛǘǳǘƛƻƴ ŜƭŀǎǘƛŎƛǘȅ όˋύ ǘŀƪŜǎ ŀ ǾŀƭǳŜ 

of 0.15 for all industǊƛŜǎΣ ǘƘŜ ŜȄǇƻǊǘ ŘŜƳŀƴŘ ŜƭŀǎǘƛŎƛǘƛŜǎ όʶύ ŀǾŜǊŀƎŜ ǘƻ ŀōƻǳǘ 6, and the Armington 

elasticities όʰύ average to about 2 across all commodities and users.  Thus pressure on the domestic 

price level (also the terms of trade in this single commodity, fixed import price model) is a function 

of 

¶ substitution against the fixed input, determined by the 1st term in RHS denominator, and 

¶ terms of trade pressure determined by reduced exports (2nd term) and increased imports (3rd 

term). 

The increase in the domestic price level paves the way for the increase in employment and GDP.  

Combining (1), (2) and (3), we find 

ώ=
Ὓὒ
ὣ

Ὓὑ
ὣ„ὴὒ ὴ. 

Therefore, output will increase if the producer real wage falls.  Noting that the consumer real wage is 

fixed (equation 9), and that the CPI is dependent on both domestic and import price levels (equation 

10), we find 

ώ=
Ὓὒ
ὣ

Ὓὑ
ὣ„ὴὅ ὴ   and   ὴὅ ὴ= ὛὈ

ὅ 1 ὴ= Ὓὓ
ὅὴ 

ᵼώ=
Ὓὒ
ὣ

Ὓὑ
ὣὛὓ
ὅ„ὴ. 

Thus the impact of increased investment spending is an increase in employment and output, 

tempered by some crowding out of international trade.  The expansion of output in the presence of 

a fixed factor, capital, puts upward pressure on the price level.  However complete crowding out 

does not occur, due to local and international preferences for Australian output. 

                                                           
7
 A possible route through the algebra is: 

Use (3) to show ὴὒ ὴὑ=
1

Ὓὑ
ὣ ὴὒ ὴ.  Then introduce (9) and (10) to show that ὴὒ ὴ= Ὓὓ

ὅὴ.  Now 

according to (2) and (1), ώ=
Ὓὒ
ὣ

Ὓὑ
ὣὛὓ
ὅ„ὴ.  Finally, substitute y for p in (4), (5) and (8), and substitute (5), (6), (7) 

and (8) into (4) to find an equation in which p is the only unknown. 


