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The effects on the Australian economy of improved financial literacy

Abstract:

A survey commissioned by the Commonwealth Bank of Australia shows high levels of financial literacy are correlated with high incomes and low unemployment, even after allowing for other socio-economic factors.  We combine this finding with a general equilibrium model to compute the economy-wide effects of improved financial literacy.  Our results suggest that if people in the lowest decile of financial literacy improved their behaviour to that of a person at the top of the lowest decile, then Australia’s economic welfare would increase by 0.86 per cent.  This result could be used to support increased public spending on financial literacy programs.  
1.  Introduction 


A survey commissioned by the Commonwealth Bank of Australia (CBA, 2004) shows that high levels of financial literacy are correlated with high incomes and low unemployment.  This result remains robust when allowances are made for differences between people in educational attainment, employment status (full-time, part-time, not in labour force), age and gender.  


By combining the survey results with the MONASH dynamic, computable general equilibrium model  (described in section 2), we simulate the economy-wide effects of an improvement in financial literacy.  In our main simulation (referred to as S10), we assume that over the next 10 years people in the lowest decile of financial literacy improve their financial literacy to that of people at the top of the lowest decile.  CBA (2004) tell us that this is equivalent to raising the average annual income of 1.260 million people
 in the lowest decile of financial literacy by $A3,204.
  We don’t assume directly that an improvement in financial literacy will cause these people in the bottom decile to experience income increases of $A3,204.  Rather, we assume that they will gradually, as a result of improvements in their financial literacy, adopt the behaviour that has enabled the people at the top of their decile to have higher incomes.  


With regard to income increases, we assume in simulation S10 that 1.260 million people in the lowest decile of financial literacy do three things:

(a) Improve their decision making in the workplace, thereby raising their productivity.  The productivity increase that we assume would have an impact effect on their wage rates by the tenth year of $A1,068 per annum, i.e. one third of $A3,204.
(b) Improve their decision making with regard to capital formation (starting new businesses and home purchasing), thereby reducing capital wastage.  The improvement that we assume would have an impact effect by the tenth year of reducing interest bills for those with improved financial literacy by $A1,068 per annum, i.e. one third of $A3,204.
(c) Increase their savings rates and make sensible financial investment decisions thereby increasing the flow of funds to Australia’s more profitable industries.  We assume that the increased savings rates would have an impact effect on the financial assets of people with improved financial literacy of $A11,867 after ten years.  With sensible financial investment strategies we assume that this money is invested at a pre-tax rate of return of 9 per cent, generating extra pre-tax income of $A1,068 per annum, i.e. one third of $A3,204. 
The adoption of a ten year phase-in period represents the idea that improvements in financial literacy will take some time to achieve and further time to have their effects.  The equal division of income-improving behaviour between (a), (b) and (c) is a guess.  However, sensitivity simulations, reported in a working paper available for the authors, show that changes in this division have little impact on the main results. 

CBA (2004) calculate that if people in the bottom decile of financial literacy suffered the same rate of unemployment as those at the top of their decile, then the overall unemployment rate would fall by 0.16 percentage points.  We assume that after their increase in financial literacy, people in the lowest decile search and compete for jobs more effectively.  This has the effect of lowering the NAIRU.
  The NAIRU is the floor on the unemployment rate (often thought of in Australia as about 5 per cent).  If the unemployment rate strays below the NAIRU, then there are inflationary pressures forcing the government to implement contractionary policies that move unemployment back above the NAIRU.  In S10, we assume that:
(d) The NAIRU moves down by 0.016 percentage points per year for ten years.  

In a second simulation we examine the effects of improving the financial literacy of people in the lowest quartile of financial literacy to that of people at the top of the lowest quartile.  CBA (2004) found that this is equivalent to raising the average annual income of 3.184 million people in the lowest quartile by $A2,107.  They also found that if people in the lowest quartile of financial literacy suffered the same rate of unemployment as those at the top of their quartile, then the overall unemployment rate would fall by 0.24 percentage points.  Thus, in our second simulation (S25), we scale shocks (a), (b) and (c) to reflect impact effects worth $A702 (that is one third of $A2,107).  For shock (d) we assume that the NAIRU will fall by 0.024 percentage points per year for ten years.  
The remainder of the paper is organised as follows.  In section 2, we provide general background on the MONASH model and set out the principal macroeconomic assumptions underlying the present application.  In section 3 we describe the results from simulation S10.  Section 4 briefly reports results from S25.  Concluding remarks are in section 5.  
2.  The MONASH model and the main macro assumptions underlying the simulations

MONASH is a hundred-industry, dynamic, computable-general-equilibrium (CGE) model of the Australian economy (see Dixon and Rimmer, 2002).  It can be run in various modes corresponding to different closures (that is choices of exogenous and endogenous variables).  For this paper, we started by using the model in forecast mode to establish the basecase or business-as-usual situation for the evolution of the economy from 2004 to 2030.  In forecast mode, we exogenize a wide variety of naturally endogenous variables for which forecasts are available from specialist groups.  For example, we exogenize most macro variables and shock them with forecasts produced by macro specialists, and we exogenize export prices and quantities and shock them with forecasts produced by the Australian Bureau of Agricultural and Resource Economics and by the Bureau of Tourism Research.  Exogenization of these naturally endogenous variables requires corresponding endogenization of naturally exogenous variables such as propensities to consume, invest and import, and the positions of export demand and supply curves.  By using specialist forecasts we ensure that MONASH produces credible results, that is results that are consistent with expert opinion.  MONASH forecasts are also informed by extrapolations of recent trends in industry technologies and consumer preferences.  

Having established the basecase, we adopt the policy mode.  For this paper, the policy shocks are the impacts of improved financial literacy, that is shocks (a) to (d) in section 1.  In policy mode, naturally endogenous variables such as macro aggregates and export prices and quantities are endogenous.  These variables must be endogenous so that they respond to the policy shocks.  Naturally exogenous variables such as propensities to consume, invest and import, and the positions of export demand and supply curves are exogenous.  

If all of the exogenous variables in a policy simulation are given the values that they had either endogenously or exogenously in the associated forecast simulation, then the policy simulation reproduces the forecast results.  However, in policy simulations some of the exogenous variables are given different values from those in the forecast simulation.  For example, in this paper, productivity, investment and employment variables in the policy simulation are moved away from their values in the forecast simulation to represent the impact effects of improved financial literacy.  Comparison of policy results with basecase results then shows the effects of financial literacy on macro and  industry variables as deviations from realistic forecasts.  
Macroeconomic assumptions
The details of MONASH policy closures can be varied to introduce different macroeconomic assumptions.  The main macro assumptions in the policy simulations (the effects of improved financial literacy) presented later in this paper are as follows.   

Labour market 


We assume that workers are concerned with the real after-tax wage rate, that is, the wage rate less income taxes, deflated by the CPI.  If the labour market strengthens, then we assume that the real after-tax wage rate rises in response to increased worker negotiating strength.  More precisely, we assume that 
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(2.1)

where

Wt,f, Et,f and LSt,f are the real after-tax wage rate, aggregate employment and the long-run labour supply in year t in the basecase simulation;

Wt,p, Et,p and LSt,p are the corresponding variables in the policy simulation, that is the simulation with the financial literacy shocks; and

( is a positive parameter.

Under (2.1), the real after-tax wage rate in a policy simulation moves further above its value in the forecast simulation if the ratio of policy employment to forecast employment is greater than the ratio of policy long-run labour supply to forecast long-run labour supply.  Long-run labour supply is specified exogenously in our policy and basecase simulations.  We introduce increases in long-run labour supply in the policy simulations relative to the basecase (that is increases in 
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) to capture shock (d).  While shocks such as improved financial literacy can temporarily produce gaps between the employment ratio (
[image: image5.wmf]f

,

t

p

,

t

E

/

E

) and the long-run labour supply ratio (
[image: image6.wmf]f

,

t

p

,

t

LS

/

LS

), we can expect these gaps to close under (2.1) as wage rates adjust thereby bringing labour demand into line with long-run supply.  The rate at which gaps are closed is controlled largely by the parameter (.  In our policy simulations, ( was set so that the gap generated by any shock is substantially eliminated within 5 years.  Our labour market specification can be summarised as short-run real-wage stickiness and long-run real-wage flexibility.  It is consistent with conventional macro-economic modelling in which the NAIRU is exogenous.

Private expenditure, public expenditure and taxes

We assume that private consumption (CPriv) is determined according to the equation


CPriv = APC*HDY

where APC is the average propensity to consume and HDY is household disposable income.  In the policy simulations we assume that the ratio of real public to private consumption remains at its forecast level.  Thus we assume that if the shock (improvement in financial literacy) produces an x per cent increase in real private consumption, then it produces an x per cent increase in real public consumption.  To ensure that the shocks do not affect the budgetary position of the government, we allow in the policy simulation endogenous shifts in the rate of a general tax on consumption.  This is closely equivalent to allowing budget-balancing shifts in the rate of income taxes.  

Rates of return on capital


MONASH contains functions specifying the supply of funds for investment in each industry as an upward sloping function of the expected rate of return.  Thus, in simulations of the effects of changes in policy and other exogenous variables, MONASH allows for short-run divergences in after-tax rates of return on industry capital stocks from their levels in the basecase.  Short-run increases/decreases in rates of return cause increases/decreases in investment and capital stocks, thereby gradually eroding the initial divergences in after-tax rates of return.  We capture shock (c) by introducing temporary outward shifts in the supply of funds curves to Australia’s more profitable industries.  
Production technologies


MONASH contains variables describing: primary-factor and intermediate-input-saving technical change in current production; input-saving technical change in capital creation; input-saving technical change in the provision of margin services; and input-saving changes in household preferences.  In the policy simulations described in this paper, all of these variables are exogenous.  We move a selection of them away from their basecase forecast values to introduce the direct affects of improvements in financial literacy on labour and capital productivity, shocks (a) and (b).  

3.  Results from simulation S10 

Charts S10.1 to S10.7 show MONASH results for the effects of shocks (a) to (d).  All results are expressed as deviations from basecase paths.  Thus, for example, Chart S10.1 indicates that with the assumed improvement in financial literacy (the policy), aggregate employment in 2008 is 0.38 per cent higher than it would be without the improvement.  
In the long run, the improvement in financial literacy assumed in simulation S10 generates an increase in consumption (private and public) of 0.86 per cent (Chart S10.2).  This can be considered an indication of the sustained annual increase in economic welfare generated by the improvement in financial literacy.  In aggregate dollar terms, the increase in consumption is about $A4.92 billion.  This seems a reasonable number.  Via shocks (a) to (c), we are imposing behavioural changes for about 1.26 million people that have an impact effect of increasing each of their incomes by $A3,204.  Thus, we would expect an overall increase in income and consumption of the order of $A4.037b (= $A3,204 by 1.26m).  That the final result is a little higher ($A4.92b rather than $A4.037b) is mainly a reflection of the long-run increase in employment [shock (d) & Chart S10.1]).  
We now look at the results in more detail, starting with employment (Chart S10.1).  In the long run, the deviation in employment is 0.16 per cent.  This is a reflection of assumption (d), that the NAIRU falls by 0.16 percentage points, or equivalently, that the long-run supply of labour increases by 0.16 per cent.  In the first few years of the simulation, employment overshoots the eventual long-run result.  With a productivity-enhancing shock to the economy such as an improvement in financial literacy, more people can be employed at any given real wage rate.  With sluggish adjustment in the wage rate [equation (2.1)], MONASH indicates strong short-run increases in employment in response to favourable shocks.  In the long run, wage rates adjust (see Chart S10.6), driving employment back to long-run supply.  The long-run increase in wage rates is 0.7 per cent.   
As can be seen from Chart S10.1, the assumed improvement in financial literacy generates a long-run increase in the capital/labour ratio.  This is explained by two factors.  The first is the increase in real wage rates which induces substitution of capital for labour.  The second is the assumed decrease in the cost of capital formation arising from reduced capital wastage, shock (b).  
The percentage increases in GDP shown in Chart S10.1 are the outcome of three forces.  The first two are the percentage increases in employment and capital.  These generate percentage increases in GDP given approximately by 0.7 times the percentage increase in employment plus 0.3 times the percentage increase in capital, where these coefficients are the shares of labour and capital in GDP.  As can be seen from Chart S10.1, the increases in labour and capital are not sufficient to explain the increases in real GDP.  For example, in 2030, the increases in labour and capital explain an increase in real GDP of 0.40 (= 0.7*0.16+ 0.3*0.96) whereas the simulated increase in real GDP is 0.82 per cent.  The gap between the increase in real GDP and the contributions of labour and capital is explained by the third force, improved efficiency.  Efficiency improvements are introduced into our simulation via shocks (a) and (b).  
Chart S10.2 shows a spiked response in investment.  This is compatible with the capital path shown in Chart S10.1.  Notice that the slope of the capital path initially increases as the shocks build up and then decreases as the capital stock completes its adjustment.  In the long run, investment is permanently increased: maintaining a permanently increased capital stock requires permanently increased replacement investment.  
Increased wage rates, employment and returns to capital generate increases in household disposable income (Chart S10.2).  In the first ten years of the policy simulation we assume [shock (c)] that the average propensity to save is above its forecast level.  This is the reason that for these ten years the deviation path for aggregate consumption lies below that for household disposable income.  

Despite the increase in the average propensity to save in the first ten years, the deviation in investment in each year exceeds the deviation in savings.  Thus, improved financial literacy generates a balance-of-trade deficit: the deviation path for imports lies above that of exports (Chart S10.3).  

Positive deviations in GDP cause positive deviations in imports (Chart S10.3).  The deviations in imports are particularly large in the years in which the deviations in investment are large.  This reflects the import intensity of investment.  To achieve the balance-of-trade deficit compatible with the national accounts identity (Y = C + I + G + X – M), it turns out that the deviations in exports must be positive.  This is facilitated by real devaluation (Chart S10.4).    

Extra saving explains the increase in real national wealth (Chart S10.5).  Real national wealth is measured by the value of the nation’s capital stock less net foreign liabilities.  In working out the effect of improved financial literacy on economic welfare, it would be legitimate to make an allowance for the change in real national wealth.  Thus, using the deviation in private and public consumption as the indicator of the welfare effect of improved financial literacy can be considered conservative.  
Chart S10.7 shows that improved financial literacy generates a small decrease in tax rates in the long run.  With households and the government sharing equally in the benefits of improved financial literacy (via our assumption of matching percentage increases in private and public consumption), our first guess was that the long-run deviation in the general tax rate on consumption would be zero.  However, there are two forces pushing it away from zero.  The first is the long-run increase in employment, which tends to reduce the tax rate by decreasing unemployment benefits and increasing tax revenue.  The second is the long-run increase in real wage rates.  This generates an increase in the unit cost of public consumption (a labour intensive category of spending) relative to the unit cost of private consumption (a capital intensive category of spending).  This change in relative unit costs tends to increase the tax rate.  In the long run, the first force slightly outweighs the second leaving the long-run movement in the tax rate as a small negative.  
In the short run, there are pronounced tax cuts.  This is because early in the simulation period employment grows rapidly relative to government expenditure.  Government expenditure initially grows slowly reflecting our assumption that public consumption stays in line with private consumption and that private consumption is subdued by an increase in the average propensity to save.  
4.  Results from simulation S25 

As explained in more detail in our working paper, the results in S25 are, to a large extent, the same as those in S10 scaled up by a factor of between 1.5 and 1.7.  For example, the long-run result for consumption in Chart S25.1 is a deviation of 1.41 per cent.  This is 1.64 times the corresponding result (0.86 per cent) in Chart S10.2.  The reason for the 1.5 to 1.7 scaling is that the total impact effect on the income of people in the S25 simulation is 1.7 times that in the S10 simulation ($A2,107*3.184 compared with $A3,204*1.260m).  This suggests a scaling factor of 1.7.  However, most effects are scaled up by a little less than 1.7.  This is because the reduction in the NAIRU [shock (d)] in S25 is only 1.5 times that in S10 (a reduction of 0.24 percentage points compared with 0.16).  
5.  Conclusion

The increases in economic welfare shown in the MONASH simulations of the effects of improved financial literacy are very large.  Where we assume that improvements are concentrated on the people in the lowest decile of financial literacy, we obtained a long-run sustainable gain in economic welfare of 0.86 per cent.  This number rose to 1.41 per cent when we assumed that there would be improvements in financial literacy for people in the lowest quartile of financial literacy.  For appreciating the magnitude of these simulated gains, it is worth noting that the government, using techniques similar to those in this paper, assessed the sustainable gain from its major tax reform (the introduction of the GST, see Murphy 1999) at 0.12 per cent.  The only MONASH-style computations that we can recall generating long-run gains as large as those in this paper are: for the effects of increasing the proportion of students completing secondary education from 80 per cent to 90 per cent (Dixon and Rimmer, 2003); and for the effects of the adoption of eCommerce (National Office for the Information Economy, 2000).  Thus our analysis suggests that financial literacy is potentially a matter of considerable economic significance and that there may be a high rate of return from public spending on financial literacy programs.  
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Chart S10.1.  Real GDP and factor inputs 

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.2.  Real investment, consumption and household disposable income
(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.3.  Aggregate export and import volumes

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.4.  Real exchange rate (positive means appreciation)

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.5.  Real national savings and real wealth

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.6.  Real after-tax wage rate and aggregate employment

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S10.7.  Power (1 plus rate) of general tax on private consumption

(% deviation from basecase, improved financial literacy for lowest 10%)
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Chart S25.1.  Real investment and consumption

(% deviation from basecase, improved financial literacy for lowest 25%)
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�  These are the employed people in the lowest financial literacy decile of the working age population.  


�  $A1 is worth approximately $US0.75.


�  Non-Accelerating-Inflation Rate of Unemployment.
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