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1 Introduction 

Dixon et al. (2015) set out the theory of a new and detailed financial CGE model, integrated 

with a traditional real-side CGE model. They use that model to explore the economy-wide 

effects of expansion of the superannuation sector. In this paper we extend the analysis in that 

paper, exploring the effects of superannuation expansion on the allocative efficiency of 

capital supply. The remainder of this paper summarises the financial CGE model in Section 

2, before setting out the simulation design and discussing allocative efficiency effects in 

Section 3. Section 4 summarises the main findings, and discusses future research 

possibilities.    

 

2 Overview of the financial CGE model 

In this section we provide a summary of the financial CGE (FCGE) model used in the 

simulations described in Section 3. For a detailed discussion of the model, we refer the reader 

to Dixon et al. (2015). 

While fully integrated, the FCGE model can nevertheless be broadly conceived as being 

comprised of two parts: 

(i) A traditional CGE model describing the real side of the economy; and 

(ii) A model of the interactions between financial agents and their links with the real 

side of the economy.  

We expand on these two parts, and the important links between them, below. 

The real side of the FCGE model is largely as described in Dixon and Rimmer (2002). It 

identifies: 

1. A large number of industries, using inputs to produce commodities for use in current 

production, capital formation, private consumption, public consumption, and export. 

Each industry is modelled as an optimiser, using intermediate inputs (sourced 

domestically, and from overseas), labour, capital and land, in a cost-minimising 

fashion, to produce a given level of output. In choosing cost-minimising input 

combinations, each industry adjusts its input ratios in response to changes in the 

relative prices of intermediate inputs and primary factors.  
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2. Investors, producing physical capital for installation in each industry. Like the current 

producers identified above, investors act in an optimising fashion, adjusting their use of 

source-specific inputs in response to changes in relative prices in order to produce 

given quantities of new units of industry-specific physical capital in a cost-minimising 

way. In determining how many new units of physical capital to install in each industry, 

investors are guided by movements in expected rates of return on physical capital. 

3. A representative household, purchasing domestic and imported commodities for current 

consumption purposes. Households are also assumed to act as optimisers, maximising 

utility by choosing between alternative source-specific commodities subject to an 

aggregate consumption constraint. 

4. A government sector, purchasing domestic and imported commodities for public 

consumption purposes. 

5. An export sector, purchasing units of domestic production, and sensitive to the prices of 

that production via commodity-specific constant elasticity demand equations.  

6. Providers of margin services (trade, transport, insurance and other margins), required to 

facilitate flows of commodities between producers, importers, households, government, 

investors and foreign agents in export markets.     

Movements in relative prices reconcile the demand and supply sides of most commodity and 

factor markets through market clearing conditions. An important exception is the labour 

market, which is assumed to experience sticky wages in the short-run, but transition in the 

long run to an environment of wage flexibility and a given natural rate of unemployment. As 

we shall see, the sticky wage assumption has important consequences in the short-run, 

because it allows movements in the nominal exchange rate to affect the real producer wage, 

and thus affect short-run employment.  Foreign currency import prices by commodity are 

determined exogenously. Zero pure profit conditions in current production and capital 

formation determine basic prices for domestically produced commodities. Purchases prices 

differ from basic prices by the value of margin services and indirect taxes. In addition to 

indirect taxes, government revenue from direct taxes is identified, as are a variety of 

government outlays beyond public consumption spending (such as personal benefit payments 

and public investment). Together with variables describing foreign transfer payments, this 

provides sufficient detail for the identification of the government borrowing requirement, 

household disposable income, and household savings.      
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Real-side CGE models with characteristics such as those described above have been used for 

many decades to answer diverse and important policy questions. They are however silent on, 

or treat implicitly, the question of how a number of important transactions are financed. For 

example, how is investment spending financed? How does the cost of financial capital affect 

the decision to invest in physical capital? Who is financing the public sector borrowing 

requirement? How is the current account deficit financed? Who decides on how household 

savings are allocated? An important role of the financial part of the FCGE model is in 

answering these and related questions. 

The core of the FCGE model is three arrays and the equations describing how the values in 

these arrays change through time. The three arrays are:   

A(s,f,d) which describes the holdings by asset agent d (e.g. households, the 

superannuation sector) of financial instrument f (e.g. equity, bonds) issued by 

liability agent s (e.g. government, industry).  

F(s,f,d) which describes the flow of net new holdings by asset agent d, of financial 

instrument f, issued by liability agent s. 

R(s,f,d) which describes the rate of return on financial instrument f, issued by liability 

agent s, and held as an asset by agent d.  

Both asset agents and liability agents are assumed to be constrained optimisers. Broadly, 

liability agents are assumed to minimise the cost of servicing the liabilities they have issued, 

subject to a constraint that prevents them moving to corner solutions in the issuance of 

particular financial instruments to particular asset agents. Similarly, asset agents are assumed 

to maximise the return from their portfolio of financial assets, subject to a constraint that 

prevents them moving to corner solutions in the holding of particular financial instruments 

issued by particular liability agents. The solutions to these optimisation problems generate a 

set of return-sensitive supply equations (governing the issuance of financial instruments by 

liability agents) and return-sensitive demand equations (governing the demand for financial 

instruments by asset agents). In general, the joint solution to these supply and demand 

equations determines rates of return across financial instruments (R(s,f,d)).  
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Results from the real side of the FCGE model (while determined endogenously and jointly 

with the financial side of the FCGE model) can be viewed as providing important constraints 

on the financial side of the model. Similarly, results for certain variables in the financial side 

of the FCGE model (while again, determined endogenously and jointly with the model’s real 

side) exert an important influence on outcomes in the model’s real side. For example: 

 the public sector borrowing requirement determines new liability issuance by 

government; 

 gross fixed capital formation by industry determines new liability issuance by 

industry; 

 household savings determines new asset acquisitions by households; 

 the current account deficit determines new asset acquisitions by foreigners; 

 superannuation contributions determine new liability issuance by the superannuation 

sector; 

 changes in the weighted average cost of financial capital influences the desirability of 

undertaking gross fixed capital formation.  

At the same time, important linkages within the financial sector are modelled. For example, 

the commercial banking sector’s roles as both a liability agent and as an asset agent are 

modelled, allowing detailed representation of the sector’s activities in raising local and 

foreign deposit, bond and equity financing, and deploying the funds thus raised in the 

purchases of financial instruments such as loans to domestic industry for capital formation, 

household mortgages for the purchase of new and existing dwellings. In this system, changes 

in the prospects for one financial agent can flow through to consequences for the costs of 

funds to other agents.  

  

3 The simulation 

3.1 Introduction 

 

Dixon et al. (2015) explore the economy-wide effects of expansion of the superannuation 

sector. In this paper we extend the analysis in that paper, exploring the effects of 

superannuation expansion on the allocative efficiency of capital supply. We use the 
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simulation undertaken in Dixon et al. as the starting point for that exploration. The reader is 

referred to Section 5 of Dixon et al. (2015) for a detailed description of the simulation design, 

and the macroeconomic effects of expansion of the superannuation sector. However, to 

ensure that the present paper is self-contained, we provide a brief overview of these matters 

in Section 3.2. This is important background for understanding the effects of superannuation 

on the allocative efficiency of capital supply discussed in Section 3.3.  

3.2 Overview of the simulation design and key results 

 

The simulation is a one percentage point increase in the proportion of the national wage bill 

allocated to superannuation. As discussed in Dixon et al. (2015), we decompose the effects of 

this into two parts: 

(i)  The intermediation effect, representing the effects of a rise in the proportion of a given 

level of national savings that is intermediated by the superannuation sector rather than 

allocated across financial instruments by the household sector directly. 

(ii) The savings effect, representing the idea that a rise in the superannuation contribution 

rate might raise the national savings rate through its effect on the savings rates of those 

households who would have saved less if not for the influence of compulsory 

superannuation.   

Figure 1 and Figure 2 report the shocks to the model. Figure 1 shows the ratio of 

superannuation contributions to the national wage bill rising permanently by 1 percentage 

point. Figure 2 shows the national average propensity to consume falling (that is, the national 

propensity to save rising). The movement in the propensity to consume is calibrated on the 

basis of the findings of Connolly (2007), which suggest that each $1 of additional 

superannuation contribution displaces approximately $0.30 of other savings.1  

                                                 
1 The shift in the average propensity to consume is calculated using equation E_ff_apc_gnp in Dixon et al. 
(2015). That is, apc_gnp = -[100*(1-SCROWD)*(VLAB/V3TOT]*dsupconrate, where apc_gnp is the 
percentage change in the propensity to consume expressed as a share of GNP, SCROWD is the proportion of 
displaced savings (0.3), VLAB is the national wage bill, V3TOT is economy-wide private consumption 
spending, and dsupconrate is the change in the ratio of superannuation contributions as a proportion of the 
national wage bill (=0.01). In Figure 2, apc_gnp  -0.7 because V3TOT  VLAB.          
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Figure 3 to Figure 16 report the main macroeconomic results, distinguishing in each case the 

intermediation effect, the savings effect, and the total (or joint effect).  We briefly explain 

below these results as a sequence of cross-referenced arguments.   

1. Private consumption spending falls relative to baseline, largely due to the savings 

effect (Figure 3). This reflects the increase in the average household savings rate 

generated by the rise in the superannuation contribution rate.  

2. The real gross national expenditure (GNE) deviation is below the real GDP deviation 

(Figure 4). With real private consumption spending below baseline (see point 1 above) 

and real public consumption spending unchanged from baseline, the deviation in real 

gross national expenditure is damped relative to the deviation in real GDP.      

3. The balance of trade moves towards surplus, largely due to the savings effect (Figure 

5). The savings effect causes consumption spending to fall relative to real GDP (see 

point 1 above). This damps the deviation in real GNE relative to real GDP (see point 2 

above). This requires the balance of trade to move towards surplus. Because the savings 

effect is the dominant force in damping GNE relative to GDP, it makes the biggest 

contribution to the movement towards surplus in the balance of trade recorded in Figure 

5.   

4. The current account deficit moves towards surplus, largely due to the savings effect 

(Figure 6). The movement in the balance of trade towards surplus (see point 3 above), 

causes the ratio of the current account deficit to GDP to fall relative to baseline (Figure 

6). Consistent with the savings effect being the dominant factor in explaining the 

movement in the balance of trade, so too is it the dominant factor in explaining the 

movement in the current account deficit. Because the intermediation effect has little 

impact on the ratio of GNE to GDP, and thus little effect on the balance of trade, it has 

little effect on the current account deficit.   

5. The savings effect creates pressure for nominal appreciation (Figure 7). The savings 

effect reduces Australia’s call on foreign savings to finance the current account deficit 

(see point 4 above). But it has little direct effect on the rate of return on Australian 

financial assets relative to foreign financial assets. With the current account deficit 

financing requirement lower than baseline, foreign agents must be induced to supply 

less financial capital to Australia. This is achieved by nominal appreciation. For any 
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given ratio of domestic rates of return to foreign rates of return, nominal appreciation 

increases the foreign currency value of foreign holdings of Australian assets above 

desired levels, inducing an offsetting reduction in foreign fund supply to Australia.      

6. The intermediation effect creates pressure for nominal depreciation (Figure 7). The 

intermediation effect has little impact on the current account deficit (see point 4 above). 

Nevertheless, it generates relatively large pressure for nominal depreciation (see Figure 

7). As discussed in Dixon et al. (2015), the superannuation sector has a much higher 

propensity to purchase foreign financial assets than does the household sector directly. 

As a result, an increase in the proportion of household savings intermediated by the 

superannuation sector generates an increase in Australian purchases of foreign financial 

assets. But the intermediation effect has little effect on the current account deficit (see 

point 4 above). Hence, foreign financial agents must be induced to increase financial 

inflows to offset the increase in financial outflows by domestic agents. This is achieved 

by nominal depreciation (Figure 7). Nominal depreciation reduces the value, in foreign 

currency terms, of holdings by foreigners of Australian financial assets. For any given 

ratio of domestic rates of return to foreign rates of return, this induces a countervailing 

rise in foreign fund supply to Australia.    

7.  The savings effect puts downward pressure on the GDP deflator (Figure 8).The 

savings effect causes the nominal exchange rate to appreciate relative to baseline (see 

point 5 above). This reduces the prices of imported goods, import competing goods, 

and exported goods, placing downward pressure on domestic prices. As will be 

discussed in point 10 below, with sticky short-run nominal wages, the downward 

pressure on domestic prices raises the real producer wage in the short-run.   

8.  The intermediation effect puts upward pressure on the GDP deflator (Figure 8).The 

intermediation effect causes the nominal exchange rate to depreciate relative to baseline 

(see point 6 above). This increases the prices of imported goods, import competing 

goods, and exported goods, placing upward pressure on domestic prices. As will be 

discussed in point 10 below, with sticky nominal wages in the short-run, the upward 

pressure on domestic prices lowers the real producer wage in the short-run.  

9. The net impact on the GDP deflator is towards negative deviation. With little change 

in the nominal exchange rate, this implies a net negative deviation in the real 
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exchange rate. The impacts of the savings and intermediation effects on the nominal 

exchange rate are close to offsetting, leaving little net movement in the nominal 

exchange rate (Figure 7). However the movement in the GDP deflator is towards a net 

negative deviation (Figure 8). That is, the real exchange rate depreciates (Figure 9). The 

real exchange rate depreciation is a corollary of the movement towards surplus of the 

real balance of trade (see point 3 above). That is, the movement towards real balance of 

trade surplus must be facilitated by a fall in domestic prices relative to foreign prices, 

that is, it must be facilitated by real depreciation. Because the movement towards 

surplus in the real balance of trade is largely attributable to the savings effect (see point 

3 above) it follows that the movement towards real depreciation must also be due 

largely to the savings effect (see Figure 9).  

10. In the short-run, the savings effect imparts upward pressure on the real producer 

wage, while the intermediation effect imparts downward pressure on real producer 

wages, relative to baseline (Figure 10). As discussed in Dixon et al. (2015), the labour 

market is characterised in the short-run by nominal wage stickiness with a flexible 

employment rate (and in the long-run by wage flexibility and a given employment rate). 

With the nominal wage sticky in the short-run, movements in the GDP deflator (see 

points 7 and 8 above) generate short-run movements in the real producer wage. The 

savings effect causes a negative deviation in the GDP deflator. With a sticky short-run 

nominal wage, this makes a positive contribution to the real producer wage (Figure 10). 

The intermediation effect causes a positive deviation in the GDP deflator. With a sticky 

short-run nominal wage, this makes a negative contribution to the real producer wage in 

the short-run (Figure 10). 

11. In the short-run, the savings effect depresses employment relative to baseline, while 

the intermediation effect raises employment relative to baseline (Figure 11). In the 

short-run, the savings effect raises the real producer wage (see point 10 above). This 

makes a negative contribution to the short-run employment deviation (Figure 11). The 

intermediation effect lowers the producer real wage relative to baseline in the short-run 

(see point 10 above). This causes the intermediation effect to make a positive 

contribution to the employment deviation in the short-run (Figure 11). In the long-run, 

wage adjustment (Figure 10) ensures that employment returns to its baseline level. That 
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is, neither the savings effect nor the intermediation effect exert a permanent influence 

on employment.        

12. Real GDP falls relative to baseline in the short-run, but rises relative to baseline in 

the long-run (Figure 12). In the short-run, there is little scope for the capital stock to 

adjust (see point 14 below). Hence, movements in short-run real GDP are largely 

attributable to movements in employment. Consistent with the negative contribution to 

the short-run employment deviation made by the savings effect (see point 11 above), 

the savings effect makes a negative contribution to the short-run real GDP deviation 

(Figure 12). Likewise, with the intermediation effect making a short-run positive 

contribution to employment (see point 11 above), we find in Figure 12 that the 

intermediation effect makes a short-run positive contribution to the real GDP deviation. 

In the long-run, the employment deviation returns to baseline (point 11 above). 

Nevertheless, the real GDP deviation remains positive in the long-run (Figure 12). This 

is due to the positive deviation in the rental-weighted capital stock (point 14 below).     

13.  The weighted average cost of capital falls relative to baseline (Figure 13 and Figure 

14). The savings effect generates a rise in demand for financial instruments by asset 

agents. This lowers the rate of return that capital creating liability agents (industries and 

reproducible housing) need to offer to raise a given amount of funds to finance physical 

capital formation. As a result, the weighted average cost of capital falls (Figure 13 and 

Figure 14).   

14.  Investment rises relative to baseline (Figure 15) causing the physical capital stock to 

rise relative to baseline (Figure 16). The fall in the weighted average cost of capital 

(point 13 above) lowers the cost of financial capital relative to the return on physical 

capital. This causes real investment to rise relative to baseline (Figure 15). This 

generates a positive deviation in the physical capital stock (Figure 16). Much of the 

investment deviation (and thus the capital deviation) is due to the savings effect.   

 

3.3 Allocative efficiency of capital supply 
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We begin our exploration of the effects of superannuation on the allocative efficiency of 

capital supply with Figure 17, which reports two measures of the deviation in the physical 

capital stock. The first measure (the rental weighted capital stock) was introduced in our 

earlier discussion of the main macroeconomic effects in Section 3.2. It is the rental weighted 

deviation in the capital stock that is relevant to understanding the deviation in real GDP. 

However it is the asset weighted deviation in the capital stock that is relevant to 

understanding the resource cost of acquiring the additional capital stock. As is clear in Figure 

17, the deviation in the rental weighted capital stock lies above the deviation in the asset 

weighted capital stock, indicating a positive contribution to allocative efficiency via capital 

supply. This can be shown more formally as follows.  

At the economy-wide level, Australia’s real GDP (Y) can be described by:  

(1) Capital LabourY=A F(X ,X )   

where  

F is a constant returns to scale production function;  

CapitalX  and LabourX  are capital and labour usage; and  

A describes the efficiency with which primary factors are transformed into output.  

Converting equation (1) to percentage change form, and assuming firms are profit 

maximisers in their use of primary factor inputs, provides equation (2): 

(2)    Capital Capital Labour Laboury a S x S x       

where  

y  is the percentage change in real GDP; 

a  is the percentage change in primary factor productivity; 

Capitalx  is the percentage change in capital usage;  

Labourx  is the percentage change in employment of labour; and,   

CapitalS  and LabourS  are the shares of payments to capital and land in GDP at factor cost.  
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We can describe the capital input via the multi-input production function: 

(3) Capital Capital,1 Capital,2 Capital,106X =G(X ,X ,...,X )  

where  

G is a positive function; and,  

Capital,1 Capital,106X ,...,X  are capital inputs used by industries 1 through to 106.  

Converting equation (3) to percentage change form, and assuming that firms are profit 

maximisers in their use of capital, provides: 

(4) 
106

Capital 1
x = Capital ,i Capital ,ii

S x   

where 

106

Capital,i Capital,i Capital,j1
S X P X PCapital ,i Capital , jj

/     (i.e. Capital,iS  is the proportion of total 

economy-wide capital rentals represented by payments made for use of physical capital 

employed in industry i), 

Capital,iP  is the rental price of a unit of capital in industry i, and  

Capitalx  is the (rental weighted) average percentage change in the national capital stock,  

Capital ,ix  is the percentage change in industry i’s capital stock. 

In a simulation, capital is free to adjust in response to changes in industry-specific 

investment. That is, 

(5)  Invest,iX X X DCapital ,i Capital ,i Capital ,i     

where  

Invest,iX  is real gross fixed capital formation in industry i, and  

DCapital ,i  is the depreciation rate on physical capital in industry i.  
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Industry-specific capital formation must aggregate to economy-wide net fixed capital 

formation, I: 

(6)  

106

Invest,i1

106

Invest,i Invest,i Invest,i1

X P 100 x

P X P X D I

Capital ,i Capital ,ii

Capital ,i Capital ,ii

/



    
      


  

The percentage change in the economy-wide asset value weighted capital stock  ( A )
Capitalx is thus: 

(7) 

106

Invest,i Invest,i Invest,i106
(A) 1
Capital,i 106

1 Invest,j1

P X P X D
100 I

S x   
VCAP0 01 P X

Capital ,i Capital ,i
( A ) i
Capital Capital ,i

i Capital , jj

x
.


 

          
   

where  

Invest,iS =X P VCAP( A )
Capital ,i Capital ,i / , and 

VCAP = 
106

Invest,i1
X PCapital ,ii  .  

Via (7), it is clear that undertaking a given level of fixed capital formation, that is, a given 

level of I, produces a movement in the asset weighted value of the capital stock of  ( A )
Capitalx . 

However, as discussed in reference to equation (4) above, it is the movement in the rental 

weighted capital stock that is relevant for determining movements in real GDP. The 

difference between the two measures is given by the difference between equations (4) and 

(7): 

(8) 
106 (A)

Capital,i Capital,i1
 = S S( A )

Capital Capital Capital ,ii
x x x       

Equation (8) makes clear that the rental-weighted capital stock (the measure of the capital 

stock relevant to GDP) moves with the asset-weighted capital stock (the measure relevant to 

linking capital stock movements to the amount of fixed capital formation) plus the allocative 

efficiency term 
106 (A)

Capital,i Capital,i1
S S Capital ,ii

x     . This term recognises that units of investment 

undertaken in sectors where rental rates on physical capital are high relative to the 

construction cost of capital (i.e. (A)
Capital,i Capital,iS S ) will generate contributions to effective 
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capital supply (and thus real GDP) in excess of that given by the value of the investment 

alone.  

Figure 18 and Figure 19 present the deviations in the two capital stock measures attributable 

to the savings effect and the intermediation effect. As is clear from Figure 18, much of the 

positive gap between the rental and asset weighted capital stock measures in Figure 17 can be 

attributed to the savings effect. The intermediation effect (Figure 19) opens a small positive 

gap between the rental and asset weighted capital stock measures over the first six years of 

the simulation period, and a small negative gap between the two measures over the last four 

years of the simulation period. Figure 20, which decomposes the gap between the rental and 

asset weighted capital stock deviations in Figure 17 into the contributions made by the 

savings and intermediation effects, makes clearer that the savings effect is the dominant 

contributor to the positive movement in the allocative efficiency of capital supply.                      

To understand the source of the allocative efficiency gain, we must explore the difference 

between the rates of return on physical capital across sectors, and understand how the 

simulation affects the allocation of capital across sectors with different rates of return. The 

model contains 106 industries, but for reporting purposes we begin by aggregating outcomes 

to broad sectors – six sectors in Figure 21, and twenty sectors in Figure 22 - Figure 24.  When 

viewed from the perspective of six aggregate sectors, as is clear from Figure 21, in general, 

the increase in the superannuation contribution rate causes positive deviations in the output of 

all sectors other than utilities. For comparison purposes, Figure 21 also reports the real GDP 

deviation. This shows that: the positive output deviations for construction, mining and 

manufacturing generally exceed the real GDP deviation; the deviation in the output of 

agriculture is similar to the real GDP deviation; and, the output deviations for services and 

utilities lie below the real GDP deviation. 

The output outcomes for the six broad sectors reported in Figure 21 can be understood 

through reference to the economic effects described in points 1-14 of Section 3.2. As 

discussed in point 14 of Section 3.2, real investment rises relative to baseline. It is this 

positive deviation in real investment that accounts for the relatively large positive deviation 

in output of the construction sector recorded in Figure 21. The relatively strong output 

outcomes for the mining and manufacturing sectors reported in Figure 21 can be explained in 

terms of the mechanisms described in points 3 and 9 of Section 3.2. The movement in the 

balance of trade towards surplus (point 3) and the associated depreciation in the real 
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exchange rate (point 9) assists the export-oriented mining sector, and import-competing and 

export-oriented elements of the manufacturing sector. The agricultural sector is also trade-

exposed via export sales and import competition, however despite this its output deviation 

tracks the GDP deviation quite closely (Figure 21). This is due to land supply constraints in 

agriculture, and the fact that the potential for expansion of downstream sales of processed 

agricultural products to domestic households is curtailed by the negative deviation in private 

consumption spending (point 1, Section 3.2). It is the negative deviation in private 

consumption spending that accounts for the comparatively low output deviations for the 

services and utilities sectors (Figure 21), two sectors for which sales to households represent 

a relatively high proportion of total sales.          

Figure 22 - Figure 24 disaggregate further the output results reported in Figure 21, reporting 

industry output outcomes for twenty broad sectors with a heavier emphasis on service sector 

disaggregation. As we shall see, the six broad sectors identified in Figure 21, while helpful in 

advancing the arguments for the main economic mechanisms driving the industry outcomes, 

nevertheless obscure some interesting industry details.   

Figure 22 reports output outcomes for the seven mostly highly-ranked sectors in terms of 

final year output deviation. Consistent with the explanation for the output outcomes for the 

six broad sectors reported in Figure 21, we again find mining, manufacturing and 

construction among the top sectors in Figure 22.  However we also find four service sectors: 

wholesale trade; transport, postage and warehousing; property services; and professional and 

technical services. These sectors provide diverse services to a wide range of economic agents. 

Hence, in Figure 22, we see that their output deviations are close to the deviation in real 

GDP. However they are also important in facilitating trade (wholesale trade, and transport, 

postage and warehousing) and in providing services to construction activity (property 

services, and professional and technical services). As such, the movement towards balance of 

trade surplus, and the rise in aggregate investment relative to baseline, are important factors 

in explaining the relatively high output deviations for these particular service sectors.                 

Figure 24 reports output outcomes for the six middle-ranked sectors in terms of final year 

output deviation. This includes three sectors discussed earlier in the context of Figure 21: 

agriculture, which tracks GDP due to the offsetting influences of trade exposure and 

constrained land supply; public administration, which records little deviation from baseline 

because real public consumption spending does not deviate from baseline; and utilities, which 
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experiences a negative deviation due to the negative deviation in private consumption 

spending. The dwellings sector experiences little deviation in output for the first five years of 

the simulation period, and a growing positive deviation thereafter. This reflects two 

countervailing forces. The dwellings sector provides services (shelter) to households. Hence 

it is adversely affected by the negative deviation in private consumption spending (point 1, 

Section 3.2). However it is very capital intensive, and thus benefits from the reduction in the 

weighted average cost of capital (point 13, Section 3.2). The administrative support services 

sector provides business and other supporting services as intermediate input to other 

industries. As such, its output deviation closely tracks the real GDP deviation in Figure 24. 

The deviation in the output of the telecommunications and media sector lies below the real 

GDP deviation because the sector sells a relatively high proportion of its output to 

households. As such, it is adversely affected by the negative deviation in real private 

consumption spending (point 1, Section 3.2). 

Figure 23 reports output outcomes for the seven lowest-ranked sectors in terms of final year 

output deviation. A distinguishing characteristic of these sectors is their exposure to prospects 

for private consumption spending. All sell relatively high proportions of their output to 

private consumption. As such, they are adversely affected by the negative deviation in private 

consumption spending. Finance and insurance experiences a negative deviation in output 

despite the increase in national savings. This reflects both compositional matters, and the 

need for further model development work. In terms of compositional matters, approximately 

half the activity in this sector reflects insurance and other financial services, that is, activities 

that are largely unrelated to financial intermediation activity. In terms of model development, 

we are yet to link the real side activity of industries in the financial sector to the 

intermediation activity taking place in the model’s financial component. When this link is 

modelled, we would expect to find that the financial services sector is more highly ranked in 

terms of output outcome than presently represented in Figure 23. 

Our discussion so far has focussed on explaining outcomes for output deviations by sector. 

But as is clear from Equation 8, it is deviations in physical capital that are important in 

explaining movements in the allocative efficiency of capital supply. Figure 25 reports 

deviations in physical capital supply for the same seven broad sectors for which output 

deviations are reported in Figure 21. Focussing on the results in the final year, we see that the 

ranking of the outcomes for capital supply in Figure 21 are the same as the output rankings in 
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Figure 21for all sectors other than agriculture and manufacturing. The high correlation 

between the output deviation rankings and the physical capital deviations follows from the 

high medium- to long-run elasticity of physical capital supply to each sector: that is, industry-

specific capital supply gradually adjusts to accommodate changes in industry-specific 

demands for physical capital brought about by changes in industry-specific output. However 

a second-order influence on this process is change in industry-specific relative factor prices. 

This is particularly important for agriculture, for which rural land is an important primary 

factor. The supply of rural land in the policy simulation is held on its baseline value. As such, 

the increase in the demand for rural land brought about by the expansion in agricultural 

output in the policy simulation (Figure 21) can only be accommodated by a positive deviation 

in rural land rental prices, not through a positive deviation in rural land supply. This induces 

substitution in agriculture away from land, and towards capital and labour. It is this 

substitution towards physical capital in agriculture that accounts for the deviation in 

agricultural capital lying slightly above the deviation in manufacturing capital in Figure 25, 

despite the output deviation for agriculture lying below that for manufacturing in Figure 21.                      

Figure 26, which plots final year output deviations (as reported in Figure 22 - Figure 24) 

against final year capital deviations, demonstrates that the close correlation between output 

deviations and capital deviations holds at the 20 sector level, just as it does at the seven sector 

level (the correlation coefficient between the two series in Figure 26 is 0.94). This allows us 

to advance the arguments explaining the pattern of relative sectoral output outcomes outlined 

earlier as also being valid explanations for the pattern of relative sectoral capital outcomes.  

Figure 27 plots the final year deviation in each sector’s relative rate of capital growth 

(defined as percentage change in the sector’s capital stock less the percentage change in the 

national average capital stock), against its relative gross rate of return on physical capital 

(defined as the ratio of the sector’s gross rate of return to the economy-wide average rate of 

return on physical capital). Why are relative capital growth rates and relative rates of return 

relevant measures for understanding allocative efficiency? Returning to equation (8), we see 

that units of investment undertaken in sectors where rental rates on physical capital are high 

relative to the construction cost of capital will generate positive contributions to the allocative 

efficiency of capital supply. To make this clearer, we re-arrange the term (A)
Capital,i Capital,iS S : 

(9) (A) (A)
Capital,i Capital,i Capital,iS S S 1iGROR

AVEGROR
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where  

Capital,i

Invest,i

P

PiGROR  , and  

106

Capital,j1

106

Invest,i1

X P

X P

Capital , jj

Capital ,ii

AVEGROR 



 
  

Equation (9) says that the value of Capital,iS  will exceed the value of  (A)
Capital,iS  when sector i’s 

gross rate of return on capital ( iGROR ) is higher than the economy-wide average gross rate 

of return on capital AVEGROR . Re-writing (8) in terms of relative capital growth rates, and 

substituting (9) for (A)
Capital,i Capital,iS S  we have: 

(10)  106 (A)
Capital,i1

S 1( A ) i
Capital Capital Capital ,i Capitali

GROR
x x x x

AVEGROR
            

Equation (10) says that a sector can make a positive contribution to the gap between 

deviations in the rental weighted and asset weighted aggregate capital stock measures if:  

(a)  the sector has an above-average rate of return and the sector’s capital stock has grown 

faster than the national average; or  

(b)   the sector has a below-average rate of return and the sector’s capital sock has grown 

slower than the national average.  

The scatterplot depicted in Figure 27 shows a low but positive correlation (correlation 

coefficient of 0.23) between sectoral capital deviations relative to the national capital 

deviation, and sectoral relative rates of return. While the correlation coefficient is 

illuminating (in the sense that it is of the right sign) it is not the key point, which is rather, 

that a number of relatively large sectors (as measured by (A)
Capital,iS ) are in categories (a) and (b), 

and thus make important positive contributions to the allocative efficiency effect.  

Dwellings is the most important sector in this regard. This sector’s capital stock grows more 

slowly than the national average capital stock, but it also has a below average rate of return 

on physical capital (it is thus in category (b) above). As discussed in the context of Figure 24, 

an important part of the explanation for the comparatively smaller expansion of the dwellings 
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sector is the negative deviation in private consumption spending (because dwellings services 

are sold to households for private consumption purposes). 

Mining, construction, and professional and technical services also make relatively large 

positive contributions to the gap between rental weighted and asset weighted capital stock 

deviations. For these sectors, their positive contributions to the allocative efficiency gain lie 

in the fact that they experience above average capital deviations, while also having above 

average rates of return. As discussed in the context of Figure 22, the above average output 

rankings for these sectors can be traced to real exchange rate depreciation (for mining) and 

the expansion in physical capital formation (for construction and professional and technical 

services).      

 

4 Concluding remarks. 

In this paper, we explored the consequences for the allocative efficiency of capital supply 

arising from a 1 percentage point increase in the proportion of the national wage bill directed 

to the superannuation sector. We found that this generates a positive allocative efficiency 

effect, because it promotes the relative expansion of sectors with above average rates of 

return on capital (particularly mining, construction, and professional and technical services) 

and damps the relative expansion of sectors with below average rates of return on capital 

(particularly dwellings). By the last year of the simulation period, this effect explains just 

under one third of the deviation in the (rental weighted) capital stock, with the remaining two 

thirds explained by the expansion in fixed capital formation generated by the reduction in the 

weighted average cost of financial capital caused by the expansion in superannuation 

contributions (see Figure 17). In simulation’s final year, the (rental weighted) capital 

deviation is approximately 0.42 per cent (Figure 16). This explains the bulk of the real GDP 

deviation in that year.2 Hence the positive deviation in the allocative efficiency of capital 

supply explains just under one third of the deviation in real GDP in the simulation’s final 

year, with the remaining two thirds explained by the reduction in the weighted average cost 

of financial capital.  

                                                 
2 The real GDP deviation in the final year is 0.152 per cent. Returns to capital represent approximately 36% of 
GDP at factor cost. Hence the contribution of capital to the final year’s GDP deviation is 0.36 * 0.42 = 0.151.   
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The financial CGE model underlying the simulations reported in this paper continues to 

develop, and as it does so, we expect the model to generate further new insights into the 

allocative efficiency effects of the superannuation sector. Two future developments are likely 

to be particularly relevant in this regard. First, we plan to link the activities of the real-side 

financial sectors to their intermediation activities in the model’s financial theory. In this way, 

we hope to shed light on how the real resource costs of financial intermediation differ across 

financial agents. Second, in future work, we plan to model the effects of a speculative bubble 

in real estate. As already demonstrated in this paper, damping the relative growth rate of the 

dwellings sector opens a positive gap between the deviations in rental-weighted and asset-

weighted capital stocks. With modelling of a real estate bubble in place, an interesting avenue 

for future application of the model will be exploration of the effect of the superannuation 

sector in damping (or augmenting) capital supply to the dwellings sector under alternative 

real estate asset price growth scenarios.           
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Figure 1: Ratio of superannuation contributions to national wage bill (change from 
baseline) 

 

 

 

Figure 2: Average propensity to consume (% deviation from baseline)  
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Figure 3: Private consumption spending, (% deviation from baseline) 

 

 

Figure 4: Real gross national expenditure deviation (% deviation from baseline) 
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Figure 5: Ratio of the BoT to GDP (balance of trade to gross domestic product), (% 
deviation from baseline) 

 

 

 

 

 

Figure 6: Ratio of the CAD to GDP (current account deficit to gross domestic product), 
(% deviation from baseline) 
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Figure 7: Deviation in the nominal exchange rate (% deviation from baseline). 

 

 

Figure 8: Deviation in the GDP deflator (% deviation from baseline). 
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Figure 9: Deviation in the real exchange rate appreciation (% deviation from baseline). 

 

 

Figure 10: The real producer wage (% deviation from baseline). 
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Figure 11: Employment (% deviation from baseline). 

 

 

Figure 12: Real GDP (% deviation from baseline). 
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Figure 13: Weighted average cost of capital to industry (% deviation from baseline). 

 

 

 

Figure 14: Weighted average cost of capital to reproducible housing (% deviation from 
baseline). 
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Figure 15: Real investment (% deviation from baseline). 

 

 

Figure 16: The (rental weighted) capital stock deviation (% deviation from base). 
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Figure 17: Capital stock measures, rental and asset weighted, joint effect (% deviation 
from base) 

 

 

Figure 18: Capital stock measures, rental and asset weighted, savings effect (% 
deviation from base) 
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Figure 19: Capital stock measures, rental and asset weighted, intermediation effect (% 
deviation from base) 

 

 

Figure 20: Decomposition of the difference between rental weighted and asset weighted 
capital stock measures (% point contribution) 
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Figure 21: Deviation in output by broad sector (joint effect) (% deviation from baseline) 

 

 

Figure 22: Sectoral output deviations, top 7 of 20 (% deviation from baseline) 
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Figure 23: Sectoral output deviations, bottom 7 of 20 (% deviation from baseline) 

 

 

Figure 24: Sectoral output deviations, middle 6 of 20 (% deviation from baseline) 
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Figure 25: Deviations in physical capital, seven broad sectors (% deviation from 
baseline) 
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Figure 26: Sectoral output deviations (X axis) and capital deviations (Y axis), final year 
of the simulation (% deviation from baseline) 
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Figure 27: Sectoral capital stock deviations relative to national capital stock deviation 
(X axis, sector i’s capital deviation – national capital deviation, % deviation from 
baseline) and relative sectoral rates of return on capital (Y axis, gross rate of return for 
sector i divided by economy-wide average gross rate of return) 

 

 

 

 

 

 


