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ABSTRACT

IZA DP No. 15250 APRIL 2022

Gender, Financial Literacy and Pension 
Savings*

Using micro-data from the Household, Income and Labour Dynamics in Australia (HILDA) 

Survey this paper examines the relationship between the gender gap in financial literacy 

and the gender gap in pension savings amongst non-retired adults aged 18-64 in 2018.  

A simple theoretical model is presented. It implies two empirical specifications: a reduced-

form specification where the focus is on pension savings and a more structural specification 

where the focus is on the “pension return” (the ratio of pension savings to cumulative 

earnings). Oaxaca-Blinder decomposition analysis suggests that around 8.5 per cent of the 

gender gap in pension savings may be attributed to the gender gap in financial literacy. This 

finding holds even in the presence of controls for financial risk tolerance. Policy implications 

and directions for future research are discussed in the paper.
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I. Introduction 

In high-income countries, population ageing and rising dependency ratios have brought 

into question the sustainability of public pension systems and private-sector defined-benefit 

pension schemes (European Commission, 2018; Feng, 2018). One partial response to this has 

been the introduction of, and shift to, defined-contribution pension plans, where individuals 

are responsible for ensuring they have sufficient pension savings for their retirement. In 

countries such as the UK, the US and Australia most pension savings are now held in defined-

contribution plans.  In such plans savings are predominantly driven by employee and employer 

contributions as well as investment returns and investment shocks.  

 The consensus is that the growth in the coverage of defined-contribution pension plans 

has the potential to improve income adequacy in retirement. The growth in such arrangements 

may, however, exacerbate gender differences in retirement incomes as, relative to men, women 

(on average) have lower life-time earnings and, therefore, make lower contributions over their 

working life (Feng et al., 2019; Dobrescu et al., 2018; Austen & Mavisakalyan, 2018; Bardasi 

& Jenkins, 2010; Jefferson & Preston, 2005).  Of particular concern is the size of the gender 

gap in pension savings amongst non-retired adults. In Australia, for example, the latter was 62 

per cent in 2018 (see Table 1). Large gender gaps in pension savings and retirement benefits 

DUH�REVHUYHG�LQ�PRVW�³ULFK´�FRXQWULHV�(OECD, 2019). There is, accordingly, growing interest 

in the extent and cause of such gaps (Feng et al., 2019; Dobrescu et al., 2018; Fernández-López 

et al., 2015; Bardasi & Jenkins, 2010). Understanding their source is important for the design 

RI� SROLF\� DLPHG� DW� DGGUHVVLQJ� JHQGHU� LQHTXDOLW\� DQG� LPSURYLQJ� ZRPHQ¶V� HFRQRPLF� DQG�

financial well-being in retirement. 

There are various reasons why women (on average) accumulate less pension savings 

during their working lives. The main reason is that women typically have lower life-time 

earnings than men and, therefore, have less capacity to contribute to their pension savings. This 
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largely reflects gendered differences in employment participation, hours worked and wages 

and is the product of normative and social factors such as gendered norms surrounding work 

and family care. Gender differences in pension savings may also result from structural factors 

such as default setting arrangements within the pension plan (Dobrescu et al., 2018) and 

eligibility rules. In Australia, for example, employers are exempt from making mandatory 

pension contributions to employees in receipt of government funded paid parental leave 

payments. Other factors known to correlate with savings and thus, possibly, the gender gap in 

pension savings, include behavioural responses to how pension plans are designed (Card & 

Ransom, 2011), locus of control (Cobb-Clark et al., 2016), risk preferences (Dobrescu et al., 

2018, Fernández-López et al., 2015; Best & Saba, 2021), planning and decision-making ability 

(Choi, et al., 2014; Bateman et al., 2012) and financial literacy (Lusardi et al., 2017; Behrman 

et al., 2012; Hastings & Mitchell, 2020; Lusardi & Mitchell, 2011; Lusardi & Mitchell, 2008). 

In this paper we explore the potential role that financial literacy plays in understanding 

the gender gap in pension savings. Financial literacy may affect pension savings through 

decisions such as choice of fund, portfolio allocations, the purchase of health and life insurance 

products, contribution rates and drawdown decisions. As a mechanism, financial literacy is of 

particular interest since, in most countries, there is a sizeable gender gap in financial literacy 

with women (on average) less financially literate than men (Hasler & Lusardi, 2017). Given 

this background it is reasonable to hypothesise that the gender gap in financial literacy may be 

a potential determinant of the gender gap in pension savings, with empirical analysis needed to 

establish its importance.   

To empirically examine the relationship between the gender gap in financial literacy 

and the gender gap in pension savings we use individual-level data collected in the Household, 

Income and Labour Dynamics in Australia (HILDA) survey for a sample of adults aged 18-64 

in 2018. As a case study Australia is of considerable international interest for several reasons. 
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The first is that, within Australia, around 90 per cent of adults aged 18-64 years have some 

pension (superannuation) savings (mostly in defined-contribution accounts), largely because 

of a system that mandates that employers contribute to pension accounts on behalf of 

employees. The second is that, compared to pension systems elsewhere, there are a multitude 

of decisions that individuals may make within $XVWUDOLD¶V pension (superannuation) system 

that may affect their pension savings and total accumulation (savings) at retirement.  The third 

is that there is a large gender gap in the pension savings of non-retirees in Australia. The fourth 

reason is that, in international comparisons, Australia has a high level of financial literacy. 

However, it also has a large gender gap in financial literacy (Preston & Wright, 2019). The 

fifth is that HILDA is a large sample, nationally representative, individual-level dataset that 

contains detailed information relating to pension savings, financial literacy and socio-

economic/demographic characteristics. 

The remainder of this paper is organised as follows.  Section 2 is a review of studies 

concerned with the relationship between financial literacy and pension savings. Much of this 

research has been concerned with financial literacy and pension planning, with few studies 

focusing on financial literacy and actual pension savings. Section 3 gives an overview of the 

Australian pension system. The aim of this section it to provide the reader with the necessary 

details of the system, particularly the way in which individuals may manage their pension 

savings. Section 4 presents a theoretical model aimed at guiding the empirical analysis. The 

model implies two empirical specifications that may be estimated as regression equations with 

individual-level data. The first is a reduced-form specification where financial literacy is 

included as an explanatory factor. The second is a more structural specification, where financial 

OLWHUDF\� LV� UHODWHG� WR� WKH� ³SHQVLRQ� UHWXUQ´�� PHDVXUHG� DV� WKH� UDWLR� RI� SHQVLRQ� VDYLQJV� WR�

cumulative earnings. Section 5 describes the data and research method. The results are 

presented in Section 6.  The analysis suggests that there is a positive, statistically significant 
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and robust relationship between financial literacy and pension savings for both males and 

females. In addition, a positive relationship is found between financial literacy and the pension 

return for both males and females. We interpret this as support for the mechanism that more 

financially literate individuals (regardless of sex) make more profitable decisions relating to 

the management of their pensions. Most importantly, an Oaxaca-Blinder decomposition 

indicates that a sizable share (around 8.5 per cent) of the gender gap in pension savings may 

be attributed to the gender gap in financial literacy. Conclusions follow in Section 7. The 

analysis suggests that policies that close the gender gap in financial literacy, by improving the 

financial literacy of women, will likely close the gender gap in pension savings, and 

subsequently improve the income and living standard of women in retirement.  

  

II. Previous Research 

A key characteristic of pension reforms around the world is the shifting of responsibility 

for retirement saving from the state to the individual. Globally this has seen a growth in 

defined-contribution plans and, in some countries, an extension of pension coverage through 

legal mandates whereby employees (employers) are required to contribute a portion of wages 

received (paid) into a pension account. While the growth in defined-contribution arrangements 

may improve income adequacy in retirement, a particular concern with such developments is 

that those with discontinuous work histories, atypical employment (e.g., part-time, casual, self-

employed) and low earnings power may be unable to accumulate sufficient funds for their 

retirement, and thus face poverty and income inequities in retirement. Given these concerns, 

there is a growing body of research examining the pension outcomes of at-risk groups. 

Considerations include the design of pension systems, coverage, taxation arrangements, 

replacement rates, relative pension benefits, well-being etc. Examples of recent papers and 
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reports include OECD (2019), PC (2018), Australian Government (2020), Della Giusta and 

Longhi (2021) and Evans and Pienknagura (2021).   

 Studies of the gender gap in the incomes of retirees suggest sizeable male-female 

differences in retirement benefits. In the EU, for example, the average pension income gap is 

around 25 per cent amongst 65-year-olds; in countries such as the Netherlands and Germany it 

is closer to 40 per cent (OECD, 2019). A number of studies attribute the gap to part-time work 

(linked to gendered division of market and care work), with mothers, in particular, facing a 

VWHHS�µSHQVLRQ�SHQDOW\¶��0RKULQJ��������%HWWLR�et al., 2013). However, the source of the gap 

extends beyond motherhood and part-time work.  Kuivalainen et al. (2020) using Finnish 

administrative data IURP������VKRZV�WKDW�PXFK�RI�WKH�JHQGHU�JDS�LQ�WKH�SHQVLRQV�RI�UHWLUHHV¶�

relates to earnings differences arising from occupational segregation during the accumulation 

phase. In Finland career breaks do not lead to breaks in pension accumulation rights and thus 

have less of an effect on gender gaps in retirement benefits. As with Kuivalainen et al., Bonnet 

et al. (2022) using French administrative data (for 2012) also show that gender differences in 

wage levels and contribution periods predominantly drive thH�JHQGHU�JDS�LQ�UHWLUHHV¶�SHQVLRQV��

Their distributional analysis by sector (private and public) points to particularly pronounced 

gender gaps in pensions at the bottom of the distribution of private sector pensions. In Ireland 

the situation is different with gender gaps in retiree pension income largest at the top of the 

distribution (this study does not disaggregate by sector) (Nolan et al., 2019). The main factor 

explaining the latter appears to be gender differences in years of work experience. At the 

bottom of the Irish distribution the gender gap is also affected by factors such as living 

arrangements and migrant status (ibid.).  

While much of the discussion thus far has focused on the gender gap in the income of 

retirees, analysis based on younger cohorts suggests that the drivers of pension gaps during the 

accumulation phase are similar. Feng et al. (2019), for example, use administrative data from 
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a pension fund in Australia to track age cohorts over time and examine the cumulative effects 

of labour market status on retirement savings. They show that substantial gender gaps in 

pension savings occur in the early phase of paid working life (due to career breaks, part-time 

work and gaps in contribution records) and that this affects future income in an adverse way. 

They also show that while a return to full-time paid work in later life may have a positive effect 

RQ�VDYLQJV��WKH�³«GDPDJH�LQ�WHUPV�RI�IRUHJRQH�ZDJHV�DQG�DVVRFLDWHG�UHWLUHPHQW�VDYLQJV�LQ�

WKHLU�RZQ�DFFRXQW�KDV�DOUHDG\�EHHQ�GRQH��DQG�ZRPHQ¶V�EDODQFHV�DUH�PXFK�ORZHU´��ibid., p.166). 

Best and Saba (2021) also emphasise the enduring effect of the gender gap in pension savings 

over the accumulation phase. 

The extensive literature on savings behaviour also suggests that decisions about pension 

savings may be affected by factors such as framing effects, the design of the pension system 

and default settings (Card & Ransom, 2011; Clark & Pelletier, 2022; Dobrescu et al., 2018; 

Hastings & Mitchell, 2020), interest in pension affairs (Bateman et al., 2014; Debets et al., 

2022), risk, time preferences and patience (Charness & Gneezy, 2012; Arrondel et al., 2013; 

Choi et al., 2014; Hastings & Mitchell, 2020; Best & Saba, 2021), confidence levels (Angrisani 

& Casanova, 2021); household decision making roles (Bucher-Koenen et al., 2017), cognitive 

and decision-making abilities (Bateman et al., 2012; Choi et al., 2014), financial literacy 

(Lusardi & Mitchell, 2007; Lusardi & Mitchell, 2011; Behrman et al., 2012; Agnew et al., 

2013; Brown & Graf, 2013; Boisclair et al., 2017; Dahlquist et al. 2017; Hastings & Mitchell, 

2020) and trust (e.g. in financial institutions) (Burke & Hung, 2019).  Gender differences in 

pension savings may, therefore, stem from gender differences in one or more of these 

characteristics.  

A consistent finding in the literature is that women, on average, are less financially 

literate than men (Fonseca et al., 2012; Lusardi & Mitchell, 2014; Hasler & Lusardi 2017; 

Cupák, et al., 2018; Preston & Wright, 2019). In most countries financial literacy is shown to 
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have an inverse U-shape, suggesting that it is lower amongst the young and the old than it is 

amongst prime aged adults. Gender gaps in financial literacy prevail across the life-course and 

have been shown to be particularly large amongst young adults (Preston & Wright, 2019). 

Gender differences in pension savings may, therefore, stem from gender differences in 

financial literacy. During the accumulation phase of a defined-contribution pension plan, 

financial literacy may affect the gender gap in pension savings through several channels, 

including decisions relating to: the choice of pension fund; choice of investment strategy (e.g. 

balanced, high growth etc.) within the pension fund (assuming choice permitted); 

contributions; life-insurance etc. Moreover, if gender gaps in financial literacy contribute to 

gender differences in choice of fund, investment strategy, contributions etc. when young, it 

could be that these decisions serve to magnify gender gaps in pension savings in later years. 

Empirical research is required to examine these considerations. 

 

III. Australian Retirement Income System 

 The Australian retirement income system is comprised of three pillars: (1) a means 

tested, universal, public pension (Age Pension) safety-net; (2) a system of mandatory employer 

pension contributions (known as Superannuation Guarantee (SG) contributions); and (3) pre 

and post-tax voluntary contributions into pension funds and other private savings.  Most 

contributions within the system are under the second pillar and most are into defined-

contribution accumulation funds. Pillar (2) is underpinned by the 1992 Superannuation 

Guarantee Act ZKLFK� PDQGDWHV� WKDW� HPSOR\HUV� FRQWULEXWH� D� SRUWLRQ� RI� HDFK� HPSOR\HH¶V�

ordinary time earnings into a pension account.  In 1992 the SG contribution rate was 3 per cent 

(4 per cent if the payroll exceeded A$1m). It increased to 9 per cent in 2002, 9.25 per cent in 

2013, 9.5 per cent in 2014 and 10 per cent in 2021 and is legislated to incrementally increase 

to 12 per cent by 2025. Those not covered by the mandatory provisions include workers on 
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government funded paid parental leave payments, those under 18 years of age and those not 

classified as employees (e.g., independent contractors and the self-employed). Prior to 1 July 

2022, those earning less than $450 per month were also not entitled to mandatory SG 

contributions.  The preservation age in most pension plans is 60 years if born after 1 July 1964 

(and between 55 and 60 years for those born earlier). On reaching the preservation age an 

employee may choosH� WR�HQWHU�LQWR�D�µWUDQVLWLRQ�WR� UHWLUHPHQW¶�DJUHHPHQW��ZKHUH�WKH\�ZRUN�

fewer hours and may supplement their income by drawing down on their pension savings) or 

WKH\�PD\�RSW�WR�UHWLUH�DQG�WDNH�WKHLU�µOXPS-VXP¶�DFFXPXODWHG�SHQVLRQ�VDYLQJV and purchase an 

annuity or an account based pension or make some other financial investment. 

Pension coverage in Australia is high. Around 92 per cent of adult males and 90 per 

cent of adult females have some pension savings (see Table 1). National pension savings is 

also high; at June 2021 A$2.3 trillion was held in pension funds regulated by the Australian 

Prudential Regulation Authority (this does not include funds in self-managed superannuation 

funds (SMSFs)) (APRA, 2022). Australia now has the fifth largest pension fund market in the 

world (Australian Government, 2021). Navigating the pension landscape is, however, 

challenging. As Bateman et al. (2014, p.163) note, in 1992 when the second pillar was 

LQWURGXFHG��³7KH�XQGHUO\LQJ�DVVXPSWLRQ�ZDV�WKDW�RUGLQDU\�SHRSOH�ZRXOG�EH both engaged in 

financial matters and able to make appropriate decisions using the information provided under 

ILQDQFLDO�SURGXFW�GLVFORVXUH�UHTXLUHPHQWV�´�7KLUW\�\HDUV�ODWHU�UHIRUPV�DUH�VWLOO�EHLQJ�PDGH�WR�

reduce complexity and inefficiencies in the system. Reforms are also aimed at helping 

individuals better understand their pension arrangements, including associated risks and 

returns. A particular focus of these reforms is the well-being of members who are either 

uninterested and/or unable to make informed pension decisions (Kingston & Thorp, 2019).  

7KH�PRVW� UHFHQW� UHIRUP� LQ� WKLV� UHJDUG� UHODWHV� WR�³0\6XSHU´�SURGXFWV��7KH� ODWWHU�DUH�

default accounts that were first introduced in 2014 and are designed as low-cost and low-risk 
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options with minimum insurance cover, a transparent fee structure and a single investment 

option (e.g., balanced growth). They are also now the default pension accounts for new 

employees where no choice is made.  Of the 22.2 million member accounts (with entities of 

more than four members) regulated by APRA, at June 2021 64.3 per cent of member accounts 

were classified as MySuper accounts, up from 58 per cent at June 2018 and 32 per cent at June 

2014 (APRA, 2019; APRA, 2014).  Following legislative change MySuper pension accounts 

will, from July 2021, also follow individuals as they change jobs. This reform is designed to 

reduce the high share of individuals holding multiple accounts and paying multiple fees and 

administrative charges to fund managers. It is estimated that, in Australia, over $30bn a year is 

paid in fees (excluding insurance premiums) and that even a small increase in fees (0.5 

percentage points) could cost a typical full-time worker around 12 per cent of their pension 

savings by the time they retire (PC, 2018). At June 2020 the share of multiple account holders 

within the population of those with a pension account was 26 per cent, down from 39 per cent 

in 2017 (ATO, 2022).  

There are four types of pension funds within the Australian system. Retail funds 

(similar to 401(k) type plans in the US) are for-profit funds. Other fund types include Public 

Sector funds, Corporate funds, and Industry funds (originally established by trade unions and 

employer associations); all three are not-for-profit funds and, compared to Retail funds, charge 

lower fees (PC, 2018). Retail funds account for around 35 per cent of all funds (not including 

SMSFs), followed by Corporate (31 per cent), Industry (26 per cent) and Public Sector funds 

(9 per cent) (Ooi, 2020). The degree of openness (to membership) varies across fund types, 

from 24 per cent (amongst Corporate funds) through to 100 per cent amongst (Retail funds) 

(ibid.). As competition for members grows more funds are switching from closed to open 

membership arrangements. 
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When compared with pension arrangements in other countries, the Australian pension 

system offers considerable choice. Indeed, it is the scope of decisions that individuals may 

make which makes the Australian system somewhat unique. Also of note is the relative ease 

with which these decisions may be made²most may be made on-line without prior agreement 

or permission by the fund and with minimal cooling off time. Individuals may make decisions 

with respect to the type of fund (Retail, Industry etc.) and, having made this decision, may then 

choose which specific fund to save with (e.g., out of a set of 63 Industry funds, 48 are open 

(Ooi, 2020)), the product option (e.g., whether or not to invest in a MySuper option with default 

settings) and the investment strategy (if not in a MySuper product). Decisions may also be 

required with respect to account consolidation following a change of jobs, although going 

forward this may reduce. Recent reforms, as noted, now enable MySuper accounts to follow 

individuals as they change jobs.  

Other decisions include the purchase of linked products (e.g., health and life insurance) 

and the frequency and level of voluntary contributions. In deciding on voluntary contributions 

individuals must decide whether to make them pre or post tax. Related decisions concern 

contribution limits and how to optimise tax concessions and incentives (if eligible). Decisions 

may also be made with respect to early drawdowns. The grounds for early access include 

incapacity, terminal medical condition, compassionate grounds for the individual or a 

dependant, and financial hardship. First home buyers may access their pension savings (limited 

to their voluntary contributions) to assist with the purchase of their first home.  Older 

individuals may use their pension savings to fund a phased retirement, where the final years of 

employment are a mix of pension payments and earnings from employment. Individuals also 

KDYH� WKH�RSWLRQ�SULYDWHO\�PDQDJLQJ� WKHLU� UHWLUHPHQW� VDYLQJV� WKURXJK� D� µVHOI-managed super 

IXQG¶ (SMSF). For further information about the Australian pension (superannuation) system 

see Kingston and Thorp (2019), PC (2018) and Australian Government (2020).  
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Notwithstanding the considerable array of saving and investment decisions that 

individuals may make within the Australian retirement income system, there is some debate as 

WR�KRZ�µHQJDJHG¶�LQGLYLGXDOV�DUH�ZLWK�WKHLU�SHQVLRQ�VDYLQJV�DQG�WKXV�KRZ�PXFK�µFKRLFH¶�DQG�

active decision making is exercised. Gerrans (2012), for example, examined the level of 

investment change activity during the 2007/8 global financial crisis (GFC) within five pension 

funds in Australia covering 3.6 million accounts. In each year members could make one choice 

to reduce their exposure. He found that the majority of members did not change their 

investment strategy and risk exposure. Of those that did, most reduced their equity exposure as 

WKH� PDUNHW� UHDFKHG� LWV� ERWWRP�� +H� FRQFOXGHV� WKDW� ³7KH� DFW� RI� FKRLFH� GRHV� QRW� FDVW� WKHVH�

individuals as informed investors, just as the lack of choice by the majority does not mean they 

DUH�GLVHQJDJHG�´��ibid., p.436). Bateman et al. (2014) also caution against assuming that a lack 

of activity (particularly with respect to selecting the default investment option) equates with a 

lack of engagement. Additionally, they show that men were more likely than women to select 

the non-default investment option and that women had a higher likelihood of making voluntary 

contributions than men, although men were more likely than women to contribute on a pre-tax 

basis and contribute to their maximum limit.  Similar findings are reported in Dobrescu et al. 

(2018) where they note that women are more likely than men to stay with the default investment 

option and that the incidence of voluntary contributions is higher for women than men. Men, 

however, make significantly more voluntarily contributions over their working life.  Dobrescu 

et al. also demonstrates that those making an active choice (i.e., not remaining with the default 

option) achieve substantial increases in total pension savings.  

Table 1 shows that there is considerable heterogeneity in pension savings in Australia, 

large male-female differences in pension savings within age groups, and a high share of non-

retirees with a poor understanding of their pension arrangements, savings and contributions. 

For example, 8.6 per cent of males and 10.2 per cent of females report not knowing their 
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pension savings (either the exact amount or the amount within a broad range) and of those who 

are employees (and thus eligible for SG contributions), 13.1 per cent of males and 17.2 per cent 

of females report not knowing how much their employer contributes on their behalf. 

Knowledge of pension arrangements and savings appears to improve with age, perhaps 

reflective of greater engagement as individuals approach retirement. Table 1 estimates also 

show that similar proportions (around 16 per cent) of men and women make voluntary 

contributions to their pension accounts. 

In 2018 average pension savings of all non-retired adults (aged 18-64) was around 

A$130,000 for men and A$80,000 for women, translating to a gender gap of 62 per cent.  (In 

other words, if average male pension savings are to remain unchanged then, at the mean, female 

pension savings need to increase by 62 per cent to close the gender gap in pension savings). 

The gender gap is smaller amongst younger age groups but is, nevertheless, substantial, e.g., 

amongst those aged 25-34 it is equal to 36.2 per cent.  Pension savings are also highly positively 

skewed. In 2018 non-retired adult men and women at the 95th percentile had pension savings 

of A$550,000 and A$350,000, respectively. At the 99th percentile the corresponding savings 

were A$1,057,524 and A$799,056, respectively. Figure 1 shows the cumulative distribution 

pension savings for those aged 45-54 disaggregated by sex. The median pension savings is 

equal to A$150,000 for men and A$80,000 for women.   
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Table 1 
Australian Pension Coverage and Member Characteristics 

 (1) (2) 
Percentage of non-retired adults who report not knowing 
their pension savings: 

Males Females 

- Age 18-24 15.7% 19.7% 
- Age 25-34 10.4% 12.5% 
- Age 35-44 6.5% 7.9% 
- Age 45-54 5.5% 8.2% 
- Age 55-64 5.1% 6.0% 
- Age 18-64 (All) 8.6% 10.2% 

Private pension coverage:   
- Percentage with positive pension savings 92% 90% 

Mean pension savings:   
- Age 18-24 $6,130 $5,092 
- Age 25-34 $38,864 $28,536 
- Age 35-44 $121,690 $69,796 
- Age 45-54 $221,976 $133,592 
- Age 55-64 $305,742 $313,249 
- Age 18-64  $129,478 $79,754 

Percentage in receipt of employer contributions (if 
employee): 

  

- 'RQ¶W�NQRZ 0.8% 0.5% 
- Yes 89.9% 91.9% 
- No 9.2% 7.6% 

Employer contribution rate as percentage of wages and 
salaries (if employed): 

  

- 'RQ¶W�NQRZ 13.1% 17.2% 
- <=SG mandatory rate 73.4% 72.5% 
- > SG mandatory rate 13.5% 10.3% 

Do any of your pension funds contain a defined benefit 
component? 

  

- 'RQ¶W�NQRZ 28.0% 34.8% 
- Yes 3.8% 3.1% 
- No 68.0% 62.0% 

Do you make additional voluntary contributions to your 
pension fund(s)? 

  

- No 84.0% 83.5% 
- Yes ± regular 13.4% 14.2% 
- Yes ± occasional 2.4% 2.0% 

Does your spouse or partner contribute to any of your 
pension fund(s)? (if has a spouse or partner & pension 
savings >$0)) 

  

- 'RQ¶W�NQRZ���UHIXVHG���QRW-stated 0.12% 0.8% 
- Yes 1.0% 1.6% 
- No 98.8% 97.7% 

Notes: 
1. Estimates weighted to reflect population totals. 
2. Sample is adults aged 18-64 who are not retired. 
3. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey. 
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FIGURE 1 

Cumulative Distribution of Male & Female Pension Savings,  
Australia, Aged 45-54, 2018 

 

Notes: 

1. For graphing, the underlying sample is restricted to pension savings of less than A$1m. 
2. Sample: Aged 45-54 and not retired. 
3. Source: HILDA, Wave 18. 

  

 

 

IV. Model 

In order to inform the specification of the empirical analysis in the next sections, a 

simple theoretical model, relevant to Australian retirement income system, is outlined below. 

At the centre of this system is a defined-contribution component, which may be expressed as: 

 

Ss = ȡ�Z�W��         (1) 

 

where Ss LV�DQ�LQGLYLGXDO¶V�SHQVLRQ��VXSHUDQQXDWLRQ��VDYLQJ�DIWHU�W�\HDUV�RI�ZRUN��w is average 

(employment) earnings after t years of work. Z�W��is cumulative earnings after t years of work.  
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7KLV� H[SUHVVLRQ� VWDWHV� WKDW� DQ� LQGLYLGXDO¶V� SHQVLRQ� VDYLQJV� LV� proportional to their average 

earnings weighted by the number of years worked. The parameter, ȡ, is the ratio of pension 

savings to cumulative earnings: ȡ = Ss��Z�W���This may be thought of as a summary measure of 

WKH�ILQDQFLDO�³UHWXUQ´�WR�WKH�LQGLYLGXDO�Rf the fund measured relative to their earnings. It is an 

estimate of the change in pensions savings associated with a change in cumulative earnings: 

dSs�G�Z�W� = ȡ. What determines the value of ȡ is discussed below. It is important to note that, 

in this model, for an individual to have pension savings (Ss > 0), they must have been employed 

at some point in time (t  > 0) and received  positive earnings (w > 0).  Therefore, if t = 0 then 

Ss = 0.  

Initially it is useful to think about the model ex post. This refers to the pension savings 

of individuals who have already retired: 

 

Ss* = ȡ*(w*�W*)          (2) 

 

The superscript * is used to denote that the individual is retired. For a such individuals, the 

number of years worked is known, t*, and since the individual is retired (not working), future 

earnings are zero. For this individual, w* LV�DYHUDJH�³OLIH-WLPH´�HDUQLQJV�DQG�Z�W�LV�³OLIHWLPH´�

earnings. Pension savings at retirement are Ss*.  For retired individuals, Ss*, w* and t* are 

known. Therefore, the return to the defined-contribution plan is also known: ȡ* = 6V��Z�W����

,W� LV� LPSRUWDQW� WR� UHFRJQLVH� WKDW� LQGLYLGXDOV� PD\� FRQWLQXH� WR� ZRUN� DIWHU� WKH\� ³UHWLUH´�� )RU�

example, a person may retire from their main job but continue to work on a part-time basis. 

The assumption, made in this respect, is that the system is closed to the individual once they 

retire and no further contributions can be made.  

 Application of the model is more problematic ex ante. This refers to the pension savings 

of individuals who are not retired: 
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Sst = ȡt(wt�W��         (3) 

 

The subscript t is used to denote that the individual is not retired. For non-retired 

individuals: t < t*. Pension savings after t years of work is Sst. Average earnings after t years 

of work is wt. The issue with applying this model to non-retired individuals is that (by 

definition), their working lives are not complete: t* - t > 0.  More importantly, given the role 

it plays in this model, average earnings after t years of work is not likely to equal average life-

time earnings: wt � w*. As the future relating to t and w are not known with certainty, there is 

no guarantee that the return (ȡ) after t years of work will equal the return at retirement: ȡt = ȡ*. 

This uncertainty becomes less of a concern the closer the individual is to retirement: t Æ t*; wt 

Æ w*; and ȡt Æ ȡ*. 

 

It is important to recognise that Eq. (3) holds at all points prior to retirement. To 

illustrate, consider an individual who has worked for 20 years. Their pension savings at t=20 

is:  Ss20 = ȡ20(w20����� If this individual retires after 20 years of work (t = 20) then ȡ* = ȡ20. 

Assume this individual works a further 20 years. After 40 years of work (t = 40), their pension 

savings is: Ss40 = ȡ40(w40������If this individual retires after 40 years of work ȡ* = ȡ40 . However, 

if the individual has only worked 20 years ȡ* is not observed. As mentioned above there is no 

reason to assume that ȡ20 = ȡ40  = ȡ*. However, there is no reason assume that it will be vastly 

different either. If ȡt  = ȡ* at any t, then the return is fixed. If ȡ is fixed, then the only way 

pension savings can increase is if cumulative earnings increase and/or the number of years 

worked increases. If earnings, w, and years worked, t��DUH�ERWK�PHDVXUHG�ZLWKRXW�HUURU��DQG�ȡ�

is fixed, then pensions savings is deterministic, with the value of Ss simply being a matter of 

arithmetic.  
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It is likely ȡ is not fixed over t. If this is the case, it is necessary to understand the 

determinants of ȡ; i.e. there is a deterministic component to ȡ. Central to this component are 

the contribution ³UXOHV´�JRYHUQLQJ�WKH�pension fund, with the contribution rate of employees 

(how much the employee pays in from their earnings) and the contribution rate of employers 

(how much the employer pays in on behalf of their employees). Contribution rates can, and do,  

change. Another part of the deterministic component, which is of particular relevance in this 

SDSHU��LV�WKH�H[WHQW�WR�ZKLFK�LQGLYLGXDOV�PD\�³PDQDJH´�WKHLr pension savings themselves (i.e., 

not necessarily rely on pension defaults). There is also a stochastic component. Investment 

GHFLVLRQV� DUH� LQKHUHQWO\� ULVN\�� 7KLV� LQFOXGHV� ERWK� ³JRRG´� DQG� ³EDG´� GHFLVLRQV� PDGH� E\�

managers of pension funds.  It also includes positive and negative shocks that impact on the 

value of the assets held by the pension fund. Given the stochastic component is random, it 

cannot be modelled econometrically. Notwithstanding the fact that this stochastic component 

might be an important determinant of the returns to savings in the pension fund, because it may 

not be modelled it is, therefore, not of interest to us. We are only interested in factors that 

impact on the deterministic component, with the role played by individual decision-making 

being of most interest. 

A more realistic model, for non-retired individuals, that allows for decision-making that 

potentially affects the return, is: 

 

St = S0t + Sst = Sot ��ȡt(wt�W�'�       (4) 

        

$V�DERYH��WKH�VXEVFULSW�³t´�LQGLFDWHV�WKH�model refers to non-retired individuals (t < t*). In this 

model, St LV�³WRWDO´�SHQVLRQ�VDYLQJV��,W�FRQVLVWV�RI�WZR�FRPSRQHQWV��7KH�ILUVW�LV DQ�³RWKHU�IRUPV�

RI�SHQVLRQ�VDYLQJV´�FRPSRQHQW��S0t. The second is the defined-contribution component, Sst. 

One example of the former is savings accounts at private banks or financial institutions. 
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Evidence suggests that in Australia S0t is small relative to Sst. In fact, it is likely so small that it 

is effectively zero: S0/S  §��. However, this is not necessarily the case in other countries. For 

this reason there is value in including it in the model. S0t is assumed to be independent of Sst. 

D is a parameter that influences mandatory pension savings by impacting on the return to 

pension savings independent of any impact on wt and t. Since Sot is independent of Sst, it is 

assumed not to be influenced by D. More generally, D can be thought of as the mechanism or 

channel by which individual decision-making can affect the return. 

 The key condition is the impact of D on the slope of the (defined-contribution 

component) pension savings relationship: 

 

dSst/d(wt ��W�� �ȡtD         (5) 

 

This condition suggests (not surprisingly) that there are three possible outcomes resulting from 

individuals making decisions relating to their own pension savings: (1) if D =1 then the return 

is not influenced by decisions made by the individual: ȡt'� �ȡt; (2) if D < 1 then decisions 

made by the individual result in pension savings less than would have been the case in the 

absence of such decisions: ȡt'���ȡt; and (3) if D > 1 then decisions made by the individual 

result in pension savings more than would have been the case in the absence of such decisions: 

ȡt'�!�ȡt.   

Figure 2 shows a stylised version of this pension savings model with individual 

decision- making.  This figure shows the pension savings profile for a non-retired individual 

who has worked for 30 years (t=30). It is assumed that the individual will retire after 40 years 

of work. If this individual made no decisions relating to the management of their pension 

savinJV��' ����DW�W ����WKH�UHWXUQ�ZRXOG�KDYH�EHHQ�ȡ��ZLWK�SHQVLRQ�VDYLQJV�RI�6S(30: D=1). 

However, this individual, after 15 years of work (t=15), makes a pension investment decision 
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(D<1) that leads to a lower return (e.g., vis a vis staying with the default) in the period t=15 to 

W ���RI�ȡ���3HQVLRQ�VDYLQJV�DIWHU� W ��� LV�6S�����ZLWK� UHWXUQ�ȡ���7KH�SHQVLRQ� ORVV� IURP�WKLV�

decision is SS(30: D=1) - SS�����'����!����7KH�REVHUYHG�UHWXUQ�DW�W ���LV�ȡ���7KLV�UHWXUQ�ZLOO�

EH�D�FRPELQDWLRQ�RI�ȡ��DQG�ȡ���ERWK�RI which are unobserved.  Since the period t=30 to t*=40 

is in the future, the return associated with this additional 10 years of work is not known. It is 

only observed after the individual retires. 

 

 

FIGURE 2 

Stylised Pension Savings Model with Individual Decision-making 
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The magnitude of D is an empirical question. One way to move forward empirically is 

to make D a function of a set of observable variables, X, relating to the individual: '� �¦�X). 

Linearising the model by taking natural logarithms gives:  

 

lnSt = lnS0t �OQȡt  + lnwt + lnt +lnD       (6) 

 

If D = 1, Eq. 6 reduces to: 

 

lnSt = lnS0t �OQȡt  + lnwt + lnt       (7) 

 

since: ln(1) = 0. Note, from Eq. (6) that the elasticities of S0t��ȡt , wt  t and D are all 1 (one). The 

condition that D � 1 is fundamental since, if this is the not the case, individual decision-making 

has no impact on the return. The problem is that D (or lnD) and ȡt (or OQȡt) are not observed 

separately. What is observed is: ȡtD. Our contention is that Eq. (6) can be operationalised with 

individual-level survey data. Given survey data is being used in the empirical analysis, it is 

unlikely that S0t, wt, t and X are measured without error. An approximation to the empirical 

identity in Eq. (6) that is empirically tractable, in the sense that it may be estimated with survey 

data and econometric (regression) methods, is: 

 

lnSti = ao + a1(lnwti)+ a2(lnti) + %¶;i + e     (8) 

     

where: L� �����«1 is a sample of non-retired individuals; a0, a1, a2 and B (b1, b2�«�Ek) set of 

parameters to be estimated; lnwti, lnti and Xi (X1, X2�«�;k) are individual-specific variables; and 

e is a stochastic error term. The constant term, a0, is no longer exclusively pension savings 

from ³RWKHU�IRUPV�RI�SHQVLRQ�VDYLQJV´��S0t. For example, it also captures measurement error, 
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so the model property of Sst = 0 when St = S0t likely does not hold.  This equation is a reduced-

form equation since all the right-side variables are assumed to be exogenous. As is discussed 

below, this is questionable when it comes to financial literacy. In addition, it does not provide 

evidence that, for example, financial literacy impacts on pension savings through the return. In 

this sense it is not a test of any specific mechanism or channel. This is worrying because what 

is observed (e.g., a correlation between financial literacy and pension savings) may be spurious.    

  A more structural approach involves a two-step estimation strategy. As indicated above, 

it is not possible with individual survey data to separate out ȡt from ȡtD if individuals are making 

decisions that impact on the return to their pension savings (unless of course their decisions 

have no impact on the return). However, it is possible to obtain an estimate of ȡtD using the 

same data as use in the reduced-form analysis. The first step involves backing out ȡtD for each 

individual i in the sample of non-retired individuals, from the following expression: 

 

>ȡtD]i = Ssti/(wti�Wi)         (9) 

 

The operator [�@� is used to reinforce that D cannot be separated from ȡtD in observational 

survey data. The next step is to relate this value to the same set of X variables included in the 

reduced-form analysis: 

 

 >ȡtD]i = c0 + &¶;i + u       (10) 

  

Where: c0 is a constant; C (c1, c2�«��Fk) is a set of parameters to be estimated and u is stochastic 

error term. This specification provides a direct test of the variables included in X on the return. 

It is also a more direct test of the proposed mechanism that individual-decision making impacts 

on pension savings through the return than the reduced-form approach. Given financial literacy 
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is included in X, the specification also provides an opportunity to test if financial literacy 

improves the profitability of such decisions. 

Several caveats about this empirical strategy are worth stressing here. Additional issues 

are discussed in the next section. The first is that it requires accurate information relating to 

pensions saving. There is some concern in the literature that self-reported pension data (such 

as that using in this study) may be poorly measured, hence a preference for administrative data. 

The second concern is that cumulative earnings data are rarely collected in surveys. What is 

usually collected is some measure of earnings around the date of the interview (e.g., the month 

or previous financial year). This necessitates the estimation of cumulative earnings and average 

labour earnings. As is discussed below, the approach that we follow with respect to the latter 

is the widely used econometric approach pioneered by Mincer (1958). The third concern relates 

to endogeneity. The empirical strategy that we follow (both the reduced-form and the more 

structural specification) assumes a specific direction of causality. There are several variables 

that we include in X that are potentially endogenous, including financial literacy.   

  

 

V. Methodology  

(i)  Data 

The data employed in this study are from the Household, Income and Labour Dynamics 

in Australia (HILDA) Survey.  HILDA is a nationally representative longitudinal household 

survey that, at the time of writing, is comprised of 19 waves covering the period 2001 to 2019. 

The data are mostly collected via face-to-face surveys.  All household members aged 15 years 

and older are interviewed, which is not usually the case in surveys of this type. Our analysis 

makes particular use of data from two special modules. The first, which was conducted in Wave 

16 (2016), relates to financial literacy.  The second, which was conducted in Wave 18 (2018), 
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relates to wealth (including pension savings). Further details, relating to the specifics of these 

two modules, are presented below.  All the information in HILDA is self-reported, including 

the estimates of pension savings. We recognise the potential for measurement error in self-

reported pension data, but also note the benefits of data of this type, particularly as it relates to 

studying pension savings decisions (Chan & Stevens, 2008). 

 

(ii) Sample 

The main sample for analysis purposes is comprised of individuals aged between 18 to 

64 years in 2018 (i.e., born between 1954 and 2000) who are not retired and reside in a private 

dwelling. In restricting the sample to those residing in private dwellings we exclude those 

residing in institutions (e.g., prisons). Persons born in 1974 (and, therefore, aged 18 in 1992) 

have a high probability of being covered by the mandatory pension system during their working 

life, as suggested by the estimates presented in Table 1. This, of course, does not necessarily 

DSSO\� WR� LPPLJUDQWV�� 7KHUHIRUH�� LQ� RXU� DQDO\VLV�� ZH� FRQWURO� IRU� ³SODFH� RI� ELUWK´�� )XUWKHU�

research relating to the pension savings of immigrants is needed. 

In Wave 18 there are 12,374 persons who meet our selection conditions. As the 

financial literacy information is collected in Wave 16, and the pension savings information is 

collected Wave 18 (discussed further below), financial literacy information is only available 

for 11,217 individuals (due to attrition). This is a sample size reduction of 1,157 individuals or 

9 per cent. A further 726 individuals, or 6.5 per cent, were lost because of missing information 

on variables needed to calculate the number of years worked. This further reduced the sample 

size to 10,491 with the latter comprised of 5,058 men and 5,433 women. It is important to note, 

that 695 individuals, or 6.6 per cent report having no pension savings. The majority of our 

analysis focuses on individuals with positive pension savings; i.e., a sample of 9,796 
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observations (4,765 men and 5,031 women). In Section 6, we carry out analysis concerned with 

the consequences of excluding individuals with zero pension savings.  

 

(iii) Statistical model 

The main hypothesis of this paper is that the male-female gap in financial literacy is a 

potential determinant of the male-female gap in pension savings: Sm/Sf  = f(FLm/FLf), f >0.  In 

In the previous section, a theoretical model was outlined aimed at guiding the empirical testing 

of this hypothesis with individual-level data. The model suggests that there are two empirical 

specifications that may be estimated with HILDA data relevant to this hypothesis [see Eqs. (8) 

and (10)]. The first is a reduced-form specification, where pension savings is related to average 

cumulative earnings, years worked and a set RI�³RWKHU´�YDULDEOHV� �X) thought to potentially 

affect pension savings including financial literacy: S = f(w, t, X). The second is a (more) 

structural specification, where the pension-to-earnings return (measured as the ratio of 

cumulative pension VDYLQJV� WR� FXPXODWLYH� HDUQLQJV�� LV� UHODWHG� WR� WKH� VDPH� VHW� RI� ³RWKHU´�

variables (X) included in the reduced-form specification: ȡ'�= f(X). Since the sample is 

initially restricted to individuals who have positive pension savings, both these models can be 

estimated with ordinary least-squares (OLS) regression.  

 

(iv) Variables 

Pension savings, S��LQ�+,/'$�LV�WKH�UHVSRQGHQW¶V�VHOI-assessed estimate of total pension 

VDYLQJV��,W�LV�QRW�D�YDULDEOH�³PDWFKHG�LQWR´�WKH�VXUYH\�IURP�DGPLQLVWUDWLYH�SHQVLRQ�GDWD��The 

VSHFLILF�+,/'$�YDULDEOH�WKDW�LV�HPSOR\HG�LV�³pwsupwi´��7KLV�LQFOXGHV�VDYLQJV�IRU�UHWLUHPHQW�

from all pension funds, measured in 2018 Australian dollars (AUD). It is not possible to 

measure pension savings within different accounts separately (if the individual has multiple 

pension accounts). This is less than ideal, but likely not problematic. The variable is a HILDA 
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³GHULYHG´�YDULDEOH��ZLWK�D�FRQVLGHUDEOH�DPRXQW�RI�LPSXWDWLRQ�DQG�WRS-coding being used in its 

construction.  More specifically, 20 per cent of our sample (N = 1,929) have had their pension 

VDYLQJV�LPSXWHG����SHU�FHQW������VDPSOH�PHPEHUV���³GLG�QRW�NQRZ´�KRZ�PXFK�SHQVLRQ�VDYLQJV�

they had, 25 sample members refused to answer the question and the remaining 1,107 members 

could only provide an estimate within a broad range. (For further details on the HILDA 

imputation approach see Summerfield et al. (2020)). 

The pension return, ȡ'��is measured as the ratio of pension savings, S, to cumulative 

earnings, �Z�W�: ȡ'� �6��Z�W���³W´�is number of years worked and ³Z´�is average cumulative 

earnings. Expressing cumulative earnings as the product of average cumulative earnings and 

number of years work is preferred since (as discussed in the previous section) it allows one to 

obtain an estimate of how each variable impacts on pension savings separately. Both S and t 

are known in the sense that information relating to both is collected in HILDA. However, this 

is not the case for w.  In each wave of HILDA, gross wages and salary in the previous financial 

year is collected. Since HILDA is a panel survey it is possible to estimate cumulative earnings 

for some of the individuals included in our analysis by summating earnings from previous 

waves (see Austen & Mavisakalyan, 2018). However, our analysis includes individuals with 

number of years of work greater than 18, which is the number of years that the HILDA survey 

has been in existence at Wave 18. In addition, attrition is a problem. Of sample members with 

the potential for 18 years of HILDA data (i.e., aged 36 or more in 2018), only 9 per cent were 

5interviewed in all previous waves.  ,W�LV�RXU�YLHZ�WKDW�WU\LQJ�WR�FDOFXODWH�³DFWXDO´�FXPXODWLYH�

earnings using the panel dimension of HLDA is not feasible for the sample that we are 

interested in. As an alternative, we estimate cumulative earnings based on the life-time earnings 

approach pioneered by Mincer (1979).  

The first step involves estimating an earnings equation that includes schooling and work 

experience as the main explanatory factors. This equation is estimated separately for males and 



27 
 

IHPDOHV��7KHVH�HTXDWLRQV�DUH�WKHQ�XVHG�WR�³SUHGLFW´�WKH�LQGLYLGXDO¶V�DQQXDO�HDUQLQJV�DW�HDFK�

year of work (i.e., for t, t-1, t-2, HWF����7KHVH�SUHGLFWHG�³HDFK�\HDU�RI�ZRUN´�HDUQLQJV�DUH�WKHQ�

cumulated to generate cumulative earnings after t years of work. In turn, this cumulative 

earnings is divided by t to create average cumulative earnings�� µw¶��ZKLFK� LV� WKH� YDULDEOH�

LQFOXGHG�LQ�WKH�UHJUHVVLRQ�HTXDWLRQV�HVWLPDWHG�LQ�WKH�QH[W�VHFWLRQ���7KH�JHQGHU�JDS�LQ�µw¶�LV�

47.5 per cent. (We note that this is on par with the 49.6 per cent gender gap in median long-

term earnings estimated by Austen and Mavisakalyan (2018) who did sum up 15 years of 

HILDA data to examine gender gaps in long-term earnings).  Further details relating as to how 

µw¶�ZDV�FUHDWHG� including the full earnings equations estimates, are presented in the Appendix 

to this paper. Given we now have an estimate of cumulative earnings, it is straightforward to 

calculate the pension return��µȡ'¶. 

 In addition to w and t, there are a set of other variables included in the analysis. These 

variables are denoted by the vector X of which financial literacy, FL, is of particular importance 

to us. In HILDA, information relating to financial literacy is obtained by asking five questions 

relating to their understanding of interest rates, inflation and risk. These questions are factual 

ZLWK�³ULJKW�DQG�ZURQJ´�DQVZHUV��7KH\�DUH�QRW�TXHVWLRQV�FRQFHUQHG�ZLWK�WKH�UHVSRQGHQW¶V�VHOI-

assessed view of their financial understanding. It is important to note that these questions also 

contain the so-FDOOHG� ³%LJ� �´� ILQDQFLDO� OLWHUDF\� TXHVWLRQV� SRSXODULVHG� E\� /XVDUGL� DQG� KHU�

numerous collaborators (see Lusardi & Mitchell, 2014). A summary of these questions is given 

in Table 2. 
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Table 2 
Financial Literacy of Adults Who Are Not Retired, Australia, 2018 
 (1) (2) (3) (4) 
 Males 

  
Females 

  
Gap 

(1)-(2) 
%Gap 

(3)/(2)x100 
 
Q1. Interest rate: ͞^ƵƉƉŽƐĞ�ǇŽƵ�ƉƵƚ�ΨϭϬϬ�ŝŶƚŽ�Ă�ŶŽ-fee savings account with a guaranteed interest rate of 2% 
ƉĞƌ�ǇĞĂƌ͘�zŽƵ�ĚŽŶ͛ƚ�ŵĂŬĞ�ĂŶǇ�ĨƵƌƚŚĞƌ�ƉĂǇŵĞŶƚƐ�ŝŶƚŽ�ƚŚŝƐ�ĂĐĐŽƵŶƚ�ĂŶĚ�ǇŽƵ�ĚŽŶ͛ƚ�ǁŝƚŚĚƌĂǁ�ĂŶǇ�ŵŽŶĞǇ͘�,Žǁ�
ŵƵĐŚ�ǁŽƵůĚ�ďĞ�ŝŶ�ƚŚĞ�ĂĐĐŽƵŶƚ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĨŝƌƐƚ�ǇĞĂƌ͕�ŽŶĐĞ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ƉĂǇŵĞŶƚ�ŝƐ�ŵĂĚĞ͍͟ 
 

91.6% 82.3% 9.3%pts 11.3% 

 
Q2: Inflation: ͞/ŵĂŐŝŶĞ�ŶŽǁ�ƚŚĂƚ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ƌĂƚĞ�ŽŶ�ǇŽƵƌ�ƐĂǀŝŶŐƐ�ĂĐĐŽƵŶƚ�ǁĂƐ�ϭй�ƉĞƌ�ǇĞĂƌ�ĂŶĚ�ŝŶĨůĂƚŝŽŶ�ǁĂƐ�
2% per year. After one year, would you be able to buy more than today, exactly the same as today, or less than 
ƚŽĚĂǇ�ǁŝƚŚ�ƚŚĞ�ŵŽŶĞǇ�ŝŶ�ƚŚŝƐ�ĂĐĐŽƵŶƚ͍͟ 
 

76.0% 61.4% 14.6%pts 23.8% 

 
Q3: Diversification: ͞�ƵǇŝŶŐ�ƐŚĂƌĞƐ�ŝŶ�Ă�ƐŝŶŐůĞ�ĐŽŵƉĂŶǇ�ƵƐƵĂůůǇ�ƉƌŽǀŝĚĞƐ�Ă�ƐĂĨĞƌ�ƌĞƚƵƌŶ�ƚŚĂŶ�ďƵǇŝŶŐ�ƐŚĂƌĞƐ�ŝŶ�Ă�
ŶƵŵďĞƌ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ĐŽŵƉĂŶŝĞƐ͘͟�dƌƵĞ͕�&ĂůƐĞ 
 

77.4% 74.5% 2.9%pts 3.9% 

 
Q4: Risk: ͞�Ŷ�ŝŶǀĞƐƚŵĞŶƚ�ǁŝƚŚ�Ă�ŚŝŐŚ�ƌĞƚƵƌŶ�ŝƐ�ůŝŬĞůǇ�ƚŽ�ďĞ�ŚŝŐŚ�ƌŝƐŬ͘͟�True, False] 
 

87.7% 78.3% 9.4%pts 12.0% 

 
Q5: Money Illusion: ͞^ƵƉƉŽƐĞ�ƚŚĂƚ�ďǇ�ƚŚĞ�ǇĞĂƌ�ϮϬϮϬ�ǇŽƵƌ�ŝŶĐŽŵĞ�ŚĂƐ�ĚŽƵďůĞĚ͕�ďƵƚ�ƚŚĞ�ƉƌŝĐĞƐ�ŽĨ�Ăůů�ŽĨ�ƚŚĞ�ƚŚŝŶŐƐ�
you buy have also doubled. In 2020, will you be able to buy more than today, exactly the same as today, or 
ůĞƐƐ�ƚŚĂŶ�ƚŽĚĂǇ�ǁŝƚŚ�ǇŽƵƌ�ŝŶĐŽŵĞ͍͟ 
 

80.8% 80.2% 0.6%pts 0.7% 

 
Notes: 

1. Sample is aged 18-64, not retired, living in private dwellings.     
2. N = 11,217 (NM = 5,410 males and NF = 5,807 females). 
3. Estimates weighted to reflect population totals. 
4. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey. 
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The mean number of correct responses is 4.2 for males and 3.8 for females for the 

sample employed Table 2. This implies a gender gap in financial literacy of 9.8 per cent. It 

would appear that the questions vary with respect to degree of difficulty, with 91.6 per cent of 

males and 82.3 per cent of females able to correctly answer (Q1) on interest rates and only 76.0 

per cent of males and 61.4 per cent of females able to correctly answer (Q2) on inflation.  It is 

interesting to note that the gender gap is largest for the most difficult question (Q2), although 

it is not the smallest for the easiest question (Q1). For all questions, and regardless of difficulty, 

the incidence of returning a correct answer is lower for females when compared to males. In 

other words, there is a sizeable gender gap in all types of financial understandings that these 

questions are intended to capture. The same pattern is observed in Table 3. This tables shows 

the number of correct responses for males and females disaggregated by place of birth, highest 

educational qualification obtained, rural-urban residence and a host of labour market related 

characteristics. Across all the groupings shown in Table 3 there are sizable (and statistically 

significant) gender gaps, with females consistently scoring lower than males in terms of correct 

responses. It appears that the gender gap in financial literacy is both endemic and deeply-rooted 

in Australia. For a recent analysis of the gender gap in financial literacy in Australia see Preston 

and Wright (2019).  
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Table 3 
Financial Literacy (Mean Number of Correct Responses) by Select Characteristics   

 
 (1) (2) (3) (4) 

 
Males Females 

Gap 
(1)-(2) 

%Gap 
(3)/(2)x100 

All 4.14 3.77 0.369*** 9.8% 
Place of birth:     
Australia 4.14 3.81 0.335*** 8.7% 
English speaking country 4.43 4.07 0.357*** 8.8% 
Non-English speaking country 3.95 3.48 0.470*** 13.5% 
Highest qualification obtained:      
Bachelor degree or higher 4.55 4.19 0.360*** 8.6% 
High-school or post-secondary 4.14 3.77 0.369*** 9.8% 
Less than high-school 3.51 3.33 0.186** 5.4% 
Rural-Urban Residence:      
Urban  4.16 3.76 0.392*** 10.6% 
Rural 4.03 3.78 0.246*** 6.6% 
Labour market characteristics:      
Not employed 3.56 3.38 0.182 5.3% 
Employed 4.22 3.86 0.356*** 9.3% 
Occ: Managers 4.50 4.13 0.351*** 9.0% 
Occ: Professionals 4.63 4.24 0.386*** 9.2% 
Occ: Technic. and Trades Workers 4.02 3.72 0.301** 8.1% 
Occ: Community and personal service work 4.07 3.38 0.692*** 20.4% 
Occ: Clerical and administrative work 4.36 4.05 0.308*** 7.7% 
Occ: Sales workers, Mach. operators and Labourer 3.86 3.28 0.576*** 17.7% 
Industry: Health Care and Social Assist. 4.32 3.76 0.560*** 14.9% 
Industry: Education and Training 4.51 4.18 0.336*** 7.9% 
Industry: Retail Trade 4.05 3.60 0.445*** 12.5% 
Industry: Manufacturing 4.11 3.56 0.545** 15.4% 
Industry: Financial and Insurance Services 4.65 4.27 0.379*** 8.9% 
Employed in public sector 4.52 4.11 0.396*** 10.0% 
Employed in private sector 4.15 3.74 0.406*** 11.0% 
Employed in not-for-profit 4.42 3.91 0.509*** 13.0% 
Trade union member 4.34 4.04 0.299*** 7.4% 
Not trade union member 4.10 3.72 0.388*** 10.2% 
Self-employed 3.96 3.58 0.387*** 10.6% 
Notes:  

1. Sample is aged 18-64, not retired, living in a private dwellings.    
2. N = 11,217 (NM = 5,410 males and NF = 5,807 females) . 
3. Estimates weighted to reflect population totals. 
4. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
5. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey. 
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With observational survey data such as HILDA, variables are usually measured at the 

time of the survey. There is, therefore, always some concern about simultaneity bias. In the 

case of financial literacy and pension savings, the causal direction that we assume in our 

empirical work is that financial literacy affects pension savings: FL Æ S. More specifically, 

the mechanism or channel that we promote is that individuals with higher financial literacy 

make more profitable decisions relating to the management of their pension savings. This 

results in higher pension savings than they would otherwise have had in the absence of such 

decisions. While such a causal direction is sensible, the reverse causal direction that pension 

savings affects financial literacy is equally relevant: S Æ FL. It may very well be the case that 

individuals who make decisions relating to the management of their pension savings become 

moUH�ILQDQFLDOO\�OLWHUDWH��,Q�RWKHUZDUGV��WKH�PHFKDQLVP�RU�FKDQQHO�LV�D�W\SH�RI�ILQDQFLDO�³OHDUQ-

by-GRLQJ´��ZKHUH� WKH�GHFLVLRQV� LQGLYLGXDOV�PDNH�UHODWLQJ� WR� WKHLU�SHQVLRQ�VDYLQJV� LPSURYHV�

their financial understanding. With observational data it is difficult (if not impossible) to 

determine which is the dominant causal direction. Establishing the appropriate causal direction 

is complicated even further if individuals with high levels of financial literacy remove pension 

savings from the system and make alternative investments targeted at their retirement. If the 

share of individuals doing this is large, then one would observe lower pension savings for 

individuals with high levels of financial literacy. However, we believe that this share would 

need to be very large for this effect to be observed. In addition, we are aware of no published 

evidence that suggest that individuals in large numbers (regardless of their level of financial 

literacy) are making investments of this type in Australia. We comment further on the 

importance of this mechanism below.   

It would be beneficial if we had measures of financial literacy when individuals were 

young. This would provide a more convincing check of the assumed causal direction since time 

LV�FHQWUDO�LQ�WKH�HYDOXDWLRQ�RI�³FDXVH�DQG�HIIHFW´��+RZHYHU��+,/'$�GRHV�QRW�FROOHFW�³HDUO\-
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OLIH´�LQIRUPDWLRQ�RI�WKLV�W\SH��7KH�ILQDQFLDO�OLWHUDF\�LQIRUPDWLRQ�XVHG�LQ�WKLV�SDSHU�ZDV�FROOHFWHG�

in Wave 16, while the pension savings information was collected in Wave 18. This means that 

our financial literacy variable is effectively lagged two years. While this no doubt helps reduce 

simultaneity bias, we believe that two years is not long enough to provide a reliable check. It 

seems unlikely that the level of financial literacy of someone who is aged 47 is much different 

to when they were aged 45. We, therefore, adopt an alternative approach in an attempt to 

address this issue. Research has established that there are three main correlates of financial 

literacy: education, age and sex (Lusardi & Mitchell, 2014). It is a near empirical fact that the 

relationship between age and financial literacy is an inverted J-shape. Given this functional 

form assumption, it is possible to remove the effect of age on financial literacy by regressing 

financial literacy on age and age-squared. The residual from this regression, FLres, is an age-

independent measure of financial literacy. It can be thought of being a more likely value of 

financial literacy when the individual was young than the value collected at the time of the 

survey (or in our analysis, collected two years before the pension savings information was 

collected). This, of course, is more likely to be true the older the individual is at the time the 

financial literacy information was collected. Therefore, FLres, and not FL, is included as the 

financial literacy variable in our empirical analysis. We present empirical evidence in support 

in of this approach in the next section.    

Before discussing the remaining variables included in the analysis, consider Table 4. 

This table summarises information, collected in HILDA, relating to individuals who report 

making voluntary contributions to their pension savings in 2018. The data suggest that 12.0 per 

cent of males and 11.5 per cent of females paid additional money into their pension savings in 

addition to their mandatory contributions based on their earnings. The table also suggest that, 

for both sexes, individuals with higher earnings and higher schooling have a higher probability 

of making voluntary contributions. The pattern with respect to age is less clear. With respect 
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to the main hypothesis of interest in this paper, there is a clear relationship with financial 

literacy. For both sexes, the probability of making contributions increases as financial literacy 

increases. In order to understand the magnitude of this relationship, consider the two extremes 

of financial literacy: zero correct and all five questions correct. For individuals who answered 

none of the five financial literacy questions correctly, 7.0 per cent of males and 3.3 per cent of 

females made voluntary contributions in this period. For individuals who answered all five 

questions correctly, 17.0 per cent of males and 18.3 per cent of females made voluntary 

contributions. Although the relationship between financial literacy and making voluntary 

contributions needs to be more comprehensively modelled, the positive correlation provides 

some evidence in support of our proposed mechanisms linking financial literacy and pension 

savings. In addition, it provides evidence that there are a large number of individuals with high 

levels of financial literacy who are not withdrawing from the pension system to make 

alternative investments relating to their retirement. If high financial literacy individuals were 

making such investments by withdrawing from pension savings, one would not expect them to 

be making voluntary contributions to pension savings (assuming money is neutral). 
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Table 4 
Financial Literacy and Other Characteristics of Non-Retirees in Australia, 2018 

 Males Females 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Number of 
financial 
literacy 
questions 
correctly 
answered 

% of 
Males 

Mean 
Age 

Years 
Schooling 

Gross 
Wages & 

Salary 
2017/18 

Mean 
Pension 
Savings 

% Making 
Voluntary 

Contributions 

% of 
Females 

Mean 
Age 

Years 
Schooling 

Gross 
Wages & 

Salary 
2017/18 

Mean 
 Pension 
Savings 

% Making 
Voluntary 

Contributions 

0 1.6% 37.5 
(12.1) 

12.5 
(1.4) 

$30,626 
($41,740) 

$42,670 
($96,425) 7.0% 2.3% 37.1 

(12.4) 
12.7 
(1.8) 

$17,952 
($23,732) 

$26,573 
($62,026) 3.3% 

1 1.3% 28.6  
(10.1) 

12.5 
(1.0) 

$30,871 
($26,089) 

$21,040 
($55,545) 5.1% 4.4% 34.2 

(13.8) 
13.1 
(1.8) 

$25,043 
($26,292) 

$23,688 
($50,686) 7.5% 

2 5.2% 32.2 
(13.0) 

12.5 
(1.6) 

$31,769 
($38,532) 

$49,632 
($238,313) 4.4% 8.5% 33.4 

(11.4) 
13.4 
(1.9) 

$27,459 
($29,814) 

$30,526 
($81,152) 2.6% 

3 13.1% 34.0 
(11.8) 

13.2 
(1.9) 

$48,253 
($41,489) 

$59,280 
($106,861) 7.8% 17.0% 35.9 

(12.6) 
13.5 
(2.0) 

$35,575 
($40,763) 

$55,556 
($188,478) 8.6% 

4 25.9% 39.2 
(12.2) 

13.7 
(2.2) 

$66,715 
($56,894) 

$117,34 
($195,983) 8.4% 28.7% 39.8 

(12.3) 
14.1 
(2.3) 

$42,469 
($38,372) 

$75,615 
($132,779) 8.9% 

5 52.9% 42.2 
(12.4) 

14.4 
(2.3) 

$82,578 
($75,881) 

$184,078 
($288,754) 17% 39.1% 43.0 

(12.2) 
14.8 
(2.5) 

$57,059 
($56,467) 

$127,944 
($222,662) 18.3% 

All - 39.4  
(12.8) 

13.9  
(2.2) 

$69,114 
($65,989) 

$136,665 
($242,294) 12.0% - 39.4 

(12.8) 
14.1 
 (2.3) 

$43,809 
($46,197) 

$83,558 
($177,143) 11.5% 

Notes:  
1. Sample is aged 18-64, not retired, living in a private dwellings.   
2. N = 11,217 (NM = 5,410 males and NF = 5,807 females).  
3. Estimates weighted to reflect population totals. 
4. Standard deviation in parentheses. 
5. Pension savings includes those with zero pension savings. 
6. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey. 
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 It is recognised that pension savings in 2018 will be determined by activities, events 

and decisions made in the past. Although HILDA does contain some information of this type, 

detailed life-histories and employment-histories, based on retrospective questioning, have not 

(to date) been collected. This seriously limits what additional variables, relating to the past, 

may be included in the analysis. The approach that we, therefore, follow is to include a set of 

ZKDW�PD\�EH� WHUPHG�³HYHU�YDULDEOHV´�DLPHG�DW�Peasuring activities, either current or in the 

past, that may affect pension savings. These include five dummy variables relating to marital 

status:  married (and never de-facto, divorced or widowed) (Married); de-facto - either 

currently living in a de-facto relationship or, in the past, ever lived in a cohabiting relationship 

(Ever-cohab); current or previously divorced (Ever-div); currently or previously widowed 

(Ever-wid). Marital status variables may be expected to have an effect on pension savings that 

is separate from their effect on earnings.  Legislative provision, for example, allows for the 

splitting of pension savings on divorce. In most states and territories, couples separating from 

a de-facto relationship may also seek access to a portion of thHLU�SDUWQHU¶V�SHQVLRQ�VDYLQJV��VHH�

West & Mitchell, 2021). Likewise, as discussed in Section 3, there are various tax incentives 

that may see one partner make co-contributions into the pension savings of another partner. A 

variable capturing whether the respondent has ever had children is also included (Ever-child). 

The presence of a child (or children) might capture a break in contributions following time out 

on parental leave and/or see a diversion of resources away from saving for retirement towards 

children through, for example, reduced voluntary contributions and cash withdrawals.  

 Five dummy variables relating to the type of job the individual holds, or has held in the 

past, are included: ever employed part-time (Ever-pt); ever self-employed (Ever-se); ever 

unemployed (Ever-unemp); ever in a union (Ever-union); and ever employed in the public 

sector (Ever-govt). We believe these factors likely impact on pension savings in addition to the 

earnings differences they are correlated with. For example, union membership or government 
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employment may affect pension savings arising from pension related information sessions 

provided to union member and public-sector employees. Public-sector employment also likely 

capture the greater incidence of pension coverage, especially historically, of public sector 

versus private sector employees. Unemployment almost certainly leads to a break in individual 

and employer contributions being made. A large spell of unemployment, especially when an 

individual is young, will lower pension savings. Compared to full-time-employment, we 

believe that part-time employment is qualitatively different. For example, job-turnover is 

higher for part-time employees compared to full-time employees and part-time employees are 

more likely than full-timers to be employed on a casual basis. We also believe that compared 

to paid employment, self-employment is qualitatively different. For example, there is much 

more churning from self-employment to paid-employment than from paid-employment to self-

employment.  

 One would expect home-ownership to affect pension savings. However, this 

relationship is complicated. As discussed in Section 3, provisions exist for first-time home-

buyers to withdraw pension savings to contribute to a down payment on a home. Owning or 

purchasing a property (a measure of wealth) may, therefore, lead to lower pension savings. In 

a similar manner, mortgage payments means that there is less money available to make 

additional voluntary contribution (Feng, 2018).  However, home-ownership may lead to higher 

pension savings, particularly if pensions savings are used to cover housing debt (Kingston & 

Thorp, 2019). While it is not possible to sign the effect of home ownership a priori (it is an 

empirical question), we believe it is factor that should be included in our analysis. Therefore, 

a dummy variable capturing whether the respondent currently or ever owned their home (Ever-

home) is included in the regressions. 

 The remaining variables in the analysis include a dummy variable that captures if the 

respondent has had a spell of non-employment since they left school (Ever-gap). This variable 
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is equal to one if the number of years since leaving full-time education is greater than the time 

spent in paid employment (i.e., potential work experience > actual work experience). Our 

sample includes respondents who were employment before the mandatory pension system was 

introduced in 1992. For example, someone aged 60 in 2018, would have been aged 34 in 1992. 

A significant share of their working life would, therefore, have elapsed before the introduction 

of the mandatory arrangements. In order to account for this discontinuity, we include a dummy 

variable coded 1 is the respondent was born before 1974 (Born<1974). A person born in 1974 

ZRXOG�EH�DJHG����LQ������DQG�WKHUHIRUH�EH�³MXVW´�RI�ZRUNLQJ�DJH��)RU�IRUHLJQ-born individuals, 

their pension savings will be dependent on age at which they immigrated to Australia. In order 

to capture the effect of being foreign-born on pension savings, a dummy variable was included 

coded 1 is the respondent is foreign-born (Foreign). The final variable included in the analysis 

is measure of education, measured as the number of years of schooling completed (Schooling). 

Further variable definitions, and descriptive statistics, for all the variables included in the 

analysis is presented in Table 5. 
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Table 5 

Mnemonics, Variable Definitions and Descriptive Statistics of Regression Variables 
Males and Females, Aged 18-64, Australia, 2018 

  (1) (2) (3) (4) 

Mnemonics Variable Definition Males Females Gap 
(1)-(2) 

%Gap 
(3)/(2)x100 

S Respondents pension savings (superannuation 
savings) in 2018 Australian dollars ($) 

$154,519 
($254,975) 

$97,317.2 
($190,364) 

$57,202 
 58.8% 

ʌ� Ratio of pension savings to cumulative earnings 
(%) 

10.4% 
(11.7%) 

11.6% 
(18.9%) -1.2%point -10.3% 

W Average cumulative earnings in 2018 Australian 
dollars ($) 

$57,185 
($21,167) 

$38,776 
($14,026) $18,409 47.5% 

t  Number of years worked 20.9 
(12.5) 

18.0 
(11.6) 2.9 16.1% 

FL ZĞƐƉŽŶĚĞŶƚ͛Ɛ�ĨŝŶĂŶĐŝĂů�ůŝƚĞƌĂĐǇ�;ŶƵŵďĞƌ�ŽĨ�correct 
responses) 

4.2 
(1.0) 

3.9 
(1.2) 0.3 7.7% 

FLres Age standardised financial literacy  0.253 
(1.0) 

-0.102 
(1.2) 0.355 -348.0% 

Married 
Dummy variable: = 1 if the respondent is married 
and has never been separated, widowed, divorced 
or cohabitated 

34.9% 35.6% -0.7 %point -2.0% 

Ever-cohab Dummy variable: = 1 if the respondent has ever 
been in a cohabitating relationship 36.3% 38.2% -1.9 %point -5.0% 

Ever-div Dummy variable: = 1 if the respondent has ever 
been divorced 5.9% 8.2% -2.3 %point -28.0% 

Ever-wid Dummy variable: = 1 if the respondent has ever 
been widowed 0.9% 1.2% -0.3 %point -25.0% 

Ever-child Dummy variable: = 1 if the respondent has ever 
had any children 59.3% 67.5% -8.2 %point -12.1% 

Ever-pt Dummy variable: = 1 if the respondent ever 
worked part-time in their main job  50.3% 82.0% -31.7 %point -38.7% 
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Ever-se Dummy variable: = 1 if the respondent was ever 
self-employed in their main job 26.6% 17.8% 8.8 %point 49.4% 

Ever-unemp Dummy variable: = 1 if the respondent was ever 
unemployed 26.3% 26.7% -0.4 %point -1.5% 

Ever-union 
Dummy variable: = 1 if the respondent was ever a 
trade union member or member of an employee 
association  

35.2% 34.4% 0.8 %point 2.3% 

Ever-govt Dummy variable: = 1 if the respondent ever 
worked in the public sector in their main job 26.5% 41.1% -14.6 %point -35.5% 

Ever-home Dummy variable: = 1 if the respondent ever owned 
their own home 65.1% 66.2% -1.1 %point -1.7% 

Ever-gap 
�ƵŵŵǇ�ǀĂƌŝĂďůĞ�ĐŽĚĞĚ�ĂƐ�ϭ�ŝĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚ͛Ɛ�
actual years of work experience is less than their 
potential years of work experience 

70.1% 85.0% -14.9 %point -17.5% 

Born<1974 Dummy variable: = 1 if the respondent was born 
before 1974 41.0% 39.6% 1.4%point 3.5% 

Foreign Dummy variable: = 1 if the respondent was born 
outside of Australia 28.7% 28.9% -0.2 %point -0.7% 

Schooling Years of schooling 14.0 
(2.3) 

14.3 
(2.4) -0.3 -2.1% 

N  4,765 5,031   

Note:  
1. Sample is aged 18-64, not retired, living in private dwellings. 
2.  N=9,796 (NM = 4,765 males and NF = 5,031 females).  
3. See text for the approach used to estimate average cumulative earnings and age-standardised financial literacy.   
4. $�FRQWLQXRXV�PHDVXUH�RI�\HDUV�RI�VFKRROLQJ�ZDV�GHULYHG�IURP�LQIRUPDWLRQ�RQ�UHVSRQGHQW¶V�KLJKHVW�TXDOLILFDWLRQ�DQG�LQIRUPDWLRQ on years since leaving school 

and level of qualification currently enrolled in. 
5. Estimates weighted to reflect population totals. 
6. Standard deviation is reported in parentheses. 
7. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey. 
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(v) Decomposition method 

In order to formally test our key hypothesis of interest, a statistical decomposition, 

suggested by Oaxaca (1973) and Blinder (1973), is used. The approach involves partitioning 

the gender gap in pension savings in two components. The first is the so-calleG� ³H[SODLQHG�

FRPSRQHQW´��ZKLFK�LV�WKH�VKDUH�RI�WKH�JHQGHU�JDS��XVXDOO\�H[SUHVVHG�DV�SHUFHQWDJH��WKDW�FDQ�

be attributed to gender differences in measured characteristics (such as cumulative earnings, 

years worked, financial literacy, etc). The second is the so-FDOOHG�³XQH[SODLQHG�FRPSRQHQW´��

which is the share of the gender gap that can be attributed to gender differences in coefficients 

�VRPHWLPHV�UHIHUUHG�WR�DV�WKH�³UHWXUQV´�WR�WKH�PHDVXUHG�FKDUDFWHULVWLFV��� 

More formally, the Oaxaca-Blinder decomposition may be written:  

݈݊ܵெ ൌ ெߙ  ெࢆெࢼ   ெ       (11)ߝ

݈݊ܵி ൌ ிߙ  ிࢆிࢼ  ிߝ        (12) 

ZKHUH�WKH�VXEVFULSWV�³M¶�DQG�³F´�GHQRWH�PDOH�DQG�IHPDOH��UHVSHFWLYHO\��WKH�QDWXUDO�ORJDULWKP�

of pension savings (lnS) is the outcome variable of interest and the vector Z is a set of variables 

that, in our analysis, is comprised of w, t and X (where X denotes all other variables as 

SUHYLRXVO\�GHVFULEHG��LQFOXGLQJ�ILQDQFLDO�OLWHUDF\���:KHQ�WKH�RXWFRPH�YDULDEOH�LV�µS'¶�ZH�RQO\�

include the vector X (i.e., we do not control for w and t); ȕ is a set of coefficients to estimated; 

and Į�is a constant term (also to be estimated). After estimation, subtracting Eq. (12) from Eq. 

(11) and rearranging the terms, the gender gap in pension savings may be given as: 

 

ܽܩ ൌ ݈݊ܵெ െ ݈݊ܵி ൌ ሺࢆெ െ ெࢼிሻࢆ  ெࢼிሺࢆ െ ிሻࢼ  ሺߙොெ െ  ොிሻ (13)ߙ

 

    Explained component   Unexplained component 
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The explained and unexplained components may be easily expressed as percentage shares of 

the raw gap. Since financial literacy is one of the variables included in X, the O-B 

decomposition provides an estimate of the share of the gender gap in pension savings (or the 

gender gap in pension return) that may be attributed to the gender gap in financial literacy. 

Hence, it is our view that the O-B decomposition provides a direct, meaningful and easy to 

interpret test of the key hypothesis of this paper. 

 

VI. Results  

The main regression results are presented in Table 6. Columns (1)-(4) are for pension 

savings, S. Columns (5) and (6) are for the pension return, ȡ'. The results of the associated 

Oaxaca-Blinder decomposition of the gender gap in pension savings and pension return are 

presented in Table 7. The regression estimate, and results of the Oaxaca-Blinder 

decomposition, for pension savings will be considered first followed by the same for the 

pension return. The section concludes with some robustness testing, where the analysis is 

carried out on more homogenous samples. Tobit regressions that allow for the inclusion of 

respondents with zero pension savings into the analysis, are also estimated as a further form of 

robustness testing. It is important to note that since both w and FLres are predicted variables, 

the errors in the regressions will be heteroskedastic. Therefore, the standard errors have been 

corrected for heteroskedasticity following White (1980). 
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Table 6 
 Regression Estimates 

Pension Savings (S) and Pension Return (ʌ�) 
Males and Females, Aged 18-64, Australia, 2018 

 No. (1) (2) (3) (4) (5) (6) 
 Outcome ln(S) ʌ�;йͿ 
 Sex Males Females Males Females Male  Female  
ln(w) 1.276*** 0.938*** 0.615*** 0.352** -- -- 

 (0.092) (0.075) (0.174) (0.155)   
ln(t) 1.051*** 1.338*** 1.229*** 1.353*** -- -- 

 (0.050) (0.035) (0.069) (0.070)   
FLres -- -- 0.121*** 0.107*** 0.686*** 0.874*** 
   (0.022) (0.020) (0.205) (0.221) 
Married -- -- 0.006 0.036 -0.867 0.309 

   (0.084) (0.082) (0.651) (0.916) 
Ever-cohab -- -- -0.011 0.141** -1.026* 0.004 

   (0.074) (0.061) (0.561) (0.749) 
Ever-div -- -- -0.200*** -0.095 -1.765*** -1.717** 

   (0.077) (0.079) (0.660) (0.872) 
Ever-wid -- -- 0.047 0.059 3.106 1.813 

   (0.283) (0.200) (4.799) (1.941) 
Ever-child -- -- -0.024 -0.175*** -0.205 -1.641*** 

   (0.057) (0.060) (0.491) (0.594) 
Ever-pt -- -- -0.339*** -0.278*** -1.700*** -5.283*** 

   (0.045) (0.079) (0.431) (0.986) 
Ever-se -- -- -0.408*** -0.360*** -1.390*** 0.426 
   (0.054) (0.074) (0.471) (0.867) 
Ever-unemp -- -- -0.084 -0.240*** -0.683 -1.669*** 

   (0.052) (0.057) (0.436) (0.575) 
Ever-union -- -- 0.231*** 0.101* 1.554*** 0.461 

   (0.042) (0.058) (0.412) (0.568) 
Ever-govt -- -- 0.246*** 0.330*** 2.780*** 2.720*** 

   (0.047) (0.050) (0.531) (0.565) 
Ever-home -- -- 0.361*** 0.362*** 2.423*** 2.877*** 

   (0.067) (0.069) (0.488) (0.473) 
Ever-gap -- -- -0.212*** -0.099 -1.761*** -1.371** 

   (0.046) (0.064) (0.452) (0.690) 
Born<1974 -- -- -0.242*** -0.086 -0.082 3.647*** 

   (0.060) (0.083) (0.421) (0.602) 
Foreign -- -- -0.243*** -0.236*** -2.048*** -2.882*** 
   (0.055) (0.063) (0.504) (0.619) 
Schooling -- -- 0.044** 0.044** 0.119 -0.457*** 

   (0.019) (0.021) (0.095) (0.123) 
Constant -5.904*** -2.999*** 0.403 2.692** 9.766*** 21.418*** 

 (0.884) (0.755) (1.503) (1.271) (1.442) (2.559) 
R2(%) 58.9% 52.2% 64.9% 57.3% 6.6% 5.6% 
N 4,765 5,031 4,765 5,031 4,765 5,031 
Notes:  

1. Sample is aged 18-64, not retired, living in private dwellings. 
2. Estimates weighted to reflect population totals. 
3. Standard errors corrected for heteroskedasticity following White (1980). 
4. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
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Table 7 
Oaxaca-Blinder Gender Gap Decomposition 

Pension Savings (S) and Return (ʌ�) 
Males and Females, Aged 18-64, Australia, 2018 

No. (1) (2) (3) (4) 
Decomposition of 'ĂƉ�ŝŶ͙ Pension Savings ln(S) Pension Return (ʌ�) 

Component:  % of Raw 
Gap  % of Raw 

Gap 
(A): Explained component  0.498*** 98.4% 0.538** -42.9%  

(0.081)   (0.2117)   
(B:) Unexplained component 0.008 1.6% -1.793*** 142.9% 
  (0.076)   (0.391)   
(C): Raw Gap (C =A +B) 0.506*** 100.0% -1.255*** 100.0% 
  (0.054)   (0.346)   
       

�ĞĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ��ǆƉůĂŝŶĞĚ�ĐŽŵƉŽŶĞŶƚ͙  % of Expl 
Component  % of Expl 

Component 
(D): ln(w) 0.227*** 45.6% -- --  

(0.064)      
(E): ln(t) 0.174*** 34.9% -- --  

(0.034)      
(F): X variables not including financial literacy 0.055** 11.0% 0.294 54.6%  

(0.022)   (0.199)   
(G): Financial literacy 0.043*** 8.6% 0.243*** 45.2%  

(0.009)   (0.076)   
Explained component: (A) 0.498 100.0% 0.538** 100.0% 
 (0.081)   (0.217)   
       
Component of Gap explained by FL (G/C) 0.043*** 8.5% 0.243*** -19.4% 
 (0.009)  (0.076)  
     
 
Notes: 

1. N= 9,796. 
2. Estimates weighted to reflect population totals. 
3. Standard errors in parentheses. 
4. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
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Columns (1) and (2) of Table 6 show the regression estimates for pension savings, 

separately for males and females, for the specification that only includes average cumulative 

earnings, w, and years worked, t.  Three points about these estimates are worth stressing. First, 

it is clear for both males and females, that average cumulative earnings and years worked are 

strong predictors of pension savings. In terms of variance explained, the R2 values are very 

high, with over half the variance in pension savings, for both males (58.9%) and females 

���������EHLQJ�³H[SODLQHG´�E\�WKHVH�WZR�YDULDEOHV��7KLV�LV�HQFRXUDJLQJ�UHPHPEHULQJ�WKDW�WKH�

regressions are estimated with individual-level data and R2-values of over 50 per cent are not 

common with this type of data.  

Second, since S, w and t, are all expressed in natural logarithms, the coefficients of w 

and S may be interpreted as elasticities. For both males and females, none of the elasticities are 

exactly equal one (1). That said, none of the elasticates are widely different to one. Therefore, 

they are not too different to the elasticities implied by the theoretical model outlined in Section 

4 [see Eqs. (6) and (7)]. This close to one is also encouraging given that S, w and t are all likely 

measured with considerable error. Third, it is interesting to note that male pension savings are 

more responsive to average cumulative earnings [Ș�6�Z�M=+1.3] compared to years worked 

[Ș�6�W�M=+1.1]. However, the opposite is case for females, with pension saving being more 

responsive to years worked [Ș�6�W�F=+1.4] than average cumulative earnings [Ș�6�Z�F=+0.94]. 

It is not clear why this is the case. It could be the case that measurement error is a more serious 

problem for females compared to males since the employment experience of females is, on 

average, is more intermittent. If this is true, then years worked (and work experience used in 

the estimation of average cumulative earnings) is likely less accurately measured for females.  

Columns (3) and (4) of Table 6 show the estimates for the reduced-form specification 

of pension savings, again separately for males and females. The inclusion of the X-variables 

(see Table 5) increases the variance explained (R2-totals) from 58.9 per cent to 64.9 per cent 
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for males and from 52.2 per cent to 77.3 per cent for females. For both sexes, this is a 

statistically significant improvement in goodness of fit (p < 1%).  The elasticities of w and t 

remain positive, and statistically significant, for both males [Ș�6�W�M=+1.2] and females 

[Ș�6�W�M=+1.4] and are quite similar in magnitude. However, the elasticity of average 

cumulative earnings, for both males [Ș�6�Z�M=+0.62] and females [Ș�6�Z�F=+0.35] are 

considerably smaller than what was observed prior to adding in the X-variables (i.e., when 

compared to the coefficients in columns (1) and (2)).  

With respect to financial literacy, FLres, its effect on pension savings is positive and 

highly statistically significant for both males and females (p < 1%). The coefficient of the 

financial literacy variable is larger (more positive) for males [ȕ�)/UHV�M = 0.121] than for 

females [ȕ�)/UHV�M = 0.107]. These point estimates imply that the marginal effect of financial 

literacy on pension savings is 12.9 per cent for males and 11.2 per cent for females. These 

percentage marginal effects are calculated following Halvorsen and Palmquist (1980), where: 

Marginal Effect(ȕ� = (exp(ȕ�-1) ������ The 95 per cent confidence interval for males is 12.7 

per cent to 13.0 per cent and for females is 12.7 per cent to 13.0 per cent. Since the two 95 per 

cent confidence intervals do not overlap, the difference of 1.7 percentage points between males 

and females is statistical significant at the 5 per cent level. More generally, these findings 

suggest that financial literacy is an important correlate of pension savings for both males and 

females.  

As for the other X-variables, several of the marital status variables are statistically 

significant (i.e., p < 10%). There are two notable differences between males and females. For 

females, divorce (Ever-div) is not statistically significant. However, for males the effect of 

divorce is negative, large and statistically significant (p < 1%). The point estimate suggests 

that divorce is associated with around 18 per cent lower pension savings. For females the effect 

of cohabitating (Ever-cohab) is positive, large and statistically significant (p < 1%). The point 
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estimate suggests that divorce for females is associated with around 15 per cent higher pension 

savings. The effect of having children (Ever-child) is negative, and only statistically significant 

for females, with the effect for females being sizeable (-16.3%). 

With respect to the included employment-related variables, pension savings are lower 

for individuals who have worked part-time (Ever-pt), with the effect being more negative for 

males (-28.8%) compared to females (-20.6%). Likewise, pension savings are lower for 

individuals who have been self-employed (Ever-se), with the effect being larger for males (-

33.5%) compared to females (-30.2%). The effect of public sector employment (Ever-govt) and 

union membership (Ever-union) are both positive. The effect of public sector employment is 

considerably larger for females (39.1%) compared to males (27.9%). The effect of union 

membership is larger for males (26.0%) compared to females (10.6%). The effect of 

unemployment (Ever-unemp) is negative, and only statistically significant for females, with the 

marginal effect for females being sizeable (-21.3%). The opposite pattern is observed for time 

out of employment (Ever-gap), with the effect being only statistical significant and sizeable for 

males (-19.1%). 

The effect of home ownership (Ever-home) is positive and very large for both males 

and females. In fact, the marginal effects for males (43.5%) and females (43.6%) are almost 

identical. As expected, being foreign-born (Foreign) is associated with lower pension savings. 

The effect is sizeable and nearly identical in magnitude for males (21.6%) and females (-

21.0%). It is interesting to note that being of employment age before the superannuation system 

was introduced (Born<1974) is negative with the effect being statistically significant, and 

large, only for males (-21.5%). Finally, there is a positive relationship between education 

(Schooling) and pension savings, with the size of this effect being the same for males and 

females. For both sexes, an additional year of schooling is associated with 4.5 per cent higher 

pensions savings. 
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Turning to the Oaxaca-Blinder decomposition, Columns (1) and (2) of Table 7 show 

the results of the decomposition for pension savings based on the reduced-from specification. 

The mean pension savings is around A$155K for males and around A$97K for females. This 

is a male-female gap of nearly 60 per cent (see Table 5), which is a natural logarithm difference 

RI���������URZ��&���FROXPQ�����RI�7DEOH�����$V�7DEOH���VKRZV��WKH�³H[SODLQHG�FRPSRQHQW´�LV�

98.4 per cent of the male-IHPDOH�JDS��ZLWK�WKH�³XQH[SODLQHG�FRPSRQHQW´�EHLQJ�YHU\�VPDOO�DW�

1.6 per cent (and not statistically different to zero). In other words, almost all the difference in 

pension savings between males and females may be attributed to average cumulative earnings 

(w), years worked (t), financial literacy (FLres) and other included variables (X, not including 

FLres).  With respect to the explained component itself, over 80.5 per cent can be attributed to 

earnings (45.6%) and years worked (34.9%).  Likewise, around 19.5 per cent can be attributed 

to financial literacy (8.6%) and the other (15) variables included in X (11.0%). Focussing on 

the variables other than earnings and years worked, financial literacy is by far the most 

important in explaining the male-female pension savings gap. In fact, almost half (43.6 per 

cent) of gap not attributed to earnings and years worked, can be attributed to financial literacy. 

Most importantly, the decomposition suggests that 8.5 per cent of the (raw) male-female 

pension gap is explained by financial literacy. We believe this is considerable support for the 

main hypothesis of interest in this paper that the gender gap in financial literacy is an important 

determinant of the gender gap in pension savings.  

 Returning to Table 6, Columns (5) and (6) report the regression estimates for the 

pension return. Column (5) is for males and Column (6) is for females. It is important to note 

at the outset that the variance explained totals for the pension return are much lower than for 

pension savings. The R2-value is 6.6 per cent for males and 5.6 per cent for females, which are 

around 1/10 of the R2-values for pension savings. This is not surprising given the pension return 

combines pension savings, average cumulative earnings and years worked into a single 
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variable. However, these R2-values are statistically significant (p < 1%), suggesting that the 

included variables do capture some of the systematic variation in the pension return.  

Generally, the variables that are important in the pension return regressions are also 

important in the pension savings regressions. For both sexes, divorce (Ever-div), being foreign-

born (Foreign), part-time employment (Ever-PT) and time out of employment (Gap-Year) are 

associated with a lower pension return. Public-sector (Ever-govt) and home-ownership (Ever-

home) are associated with a higher pension return for both males and females. For females (but 

not males), having children (Ever-child), unemployment (Ever-unemp) and very surprisingly 

education (Schooling) are associated with a lower pension return while being of labour force 

age before the superannuation scheme was introduced (Born<1974) is associated with a higher 

pension return. For males (but not females), cohabitation (Ever-cohab) and self-employment 

are associated with a lower pension return and union membership (Ever-union) is associated 

with a higher pension return. The similarity in the importance of the included variables in both 

the pension savings and pension return regressions, remembering that there is a large difference 

in the variance explained totals, is encouraging since it is pointing to a common set of factors 

likely correlated with pension decision-making. 

With respect to financial literacy, FLres, its effect on the pension return, as was found 

for pension savings, is positive and highly statistically significant for both males and females 

(p < 1%). The coefficient of the financial literacy variable is larger (more positive) for females 

[ȕ�)/UHV�M = 0.874] than for males [ȕ�)/UHV�M = 0.686]. These point estimates imply that the 

effect of financial literacy on pension savings is 0.7 percentage points for males and 0.9 

percentage points for females. These are large effects remembering that the mean pension 

return is 10.4 per cent for males and 11.6 per cent for females (see Table 5). In percentage 

terms (and not percentage points), these are effects of 6.7 per cent for males 7.8 per cent for 

females. The 95 per cent confidence interval for the point estimates for males is 0.680 per cent 
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to 0.692 per cent and for females it is 0.868 per cent to 0.880 per cent. Since the two 95 per 

cent confidence intervals do not overlap, the difference of about 1.255 percentage-points 

between males and females is statistically significant at the 5 per cent level. In short, the 

estimates in columns (5) and (6) of Table 6 suggest that financial literacy is an important 

correlate of the pension return amongst males and females. The estimates also reinforce what 

was found for pension savings and, arguably, provide more direct evidence in support of the 

proposed mechanism, i.e., that financial literacy impacts on pension savings through individual 

decision-making. Males and females with higher financial literacy have higher pension returns 

and higher pension savings.  

 Columns (1) and (2) of Table 7 shows the results of the Oaxaca-Blinder decomposition 

for the pension return. As mentioned above, the mean pension return is 10.4 per cent for males 

and 11.6 per cent for females (see Table 5). Given the pension return is larger for females than 

males, the male-female gap is negative, around -1.255 percentage points. In percentage terms, 

this is a male-female gap of -10 per cent. Because the male-female gap is negative, the 

LQWHUSUHWDWLRQ� RI� WKH� GHFRPSRVLWLRQ� HVWLPDWHV� EHFRPHV�PRUH� FRPSOLFDWHG�� 7KH� ³H[SODLQHG´�

FRPSRQHQW� LV�������DQG�³XQH[SODLQHG´�FRPSRQHQW�LV� -1.793. Adding these two components 

together equals the gap of -1.255. The negative unexplained component is mainly an outcome 

of the large difference in constant terms between males (9.766) and females (21.418). 

Fortunately, our main interest relates to the explained component, which is positive. With 

respect to this component, 45.2 per cent can be attributed to financial literacy (FLres) and 54.6 

per cent can to the other included variables (X, not including FLres).  In other words, financial 

literacy is almost as important as the collective effect of the other (15) variables included in the 

analysis. With respect to the (raw) male-female gap of -1.255, around -19  per cent of this can 

be attributed to the male-female gap in financial literacy. To be clear, the estimates imply that 

the male-IHPDOH�JDS�LQ�WKH�SHQVLRQ�UHWXUQ�ZRXOG�EHFRPH�³PRUH�QHJDWLYH´�WKH�VPDOOHU�WKH�PDOH-
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female gap in financial literacy. We believe this is direct evidence supporting the main 

hypothesis of interest in this paper that the gender gap in financial literacy is an important 

determinant of the gender gap in pension savings.  

The estimates presented so far in this Section only include individuals who have 

positive pension savings and consequently a non-zero pension return. As was discussed in 

6HFWLRQ�9��]HUR�SHQVLRQ�VDYLQJV�LV�QRW�LQ�DQ\�VHQVH�D�³GDWD�HUURU´���,Q������WKH�VKDUH�RI�PDOHV�

and females aged 18-64 and not-retired reporting zero pension savings was 2.2 per cent and 

11.5 per cent, respectively. Individuals with zero pension savings are likely different to 

individuals with positive pension savings in terms of observable and unobservable 

characteristics. If this is the case, excluding individuals with zero pension savings from the 

DQDO\VLV�PD\�EH�D�VRXUFH�RI�³VHOHFWLRQ´��ZKLFK�FRXOd lead to biased estimates and incorrect 

inference. In order to explore this issue, persons with zero pension savings were included in 

the sample and Tobit regressions were estimated. The key results from this analysis are given 

in Row (2) of Table 8.  The associated baseline estimates are given in Row (1) (taken from 

Table 7) for comparative purposes. The estimate of main interest is in Column (10). This shows 

the percentage share of the raw gender gap in pension savings that may be attributed to the 

gender gap in financial literacy. For the baseline (with positive pension savings) this share is 

8.5 per cent. When Tobit regression is used, the share is slightly smaller at 6.7 per cent.   Both 

shares are similar in magnitude, and both use the same variable specification but are based on 

different regression methods. We, therefore, conclude that our key finding is robust to the 

exclusion of individuals with zero pension savings. 
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Table 8 
Robustness Analysis 

Oaxaca-Blinder Gender Gap Decomposition of Pension Savings (S) 
Australia, 2018 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 Sample NM NF Age 
group 

Estimator Raw Gap  Explained 
Component 

(%) 

Unexplained 
Component 

Percentage of 
explained 

component due to 
financial literacy 

Percentage of raw 
gap due to financial 

literacy 

(1) Baseline (see Table 7)  4,765 5,031 18-64 OLS 0.506*** 98.4%*** 1.6% 8.6% *** 8.5%*** 

(2) Baseline 
 

5,058 5,433 18-64 Tobit $63,542*** 99.2%*** 0.8% 6.8%*** 6.7%*** 

(3) Older and younger individuals 
excluded  

3,375 3,651 25-54 OLS 0.571** 89.7%*** 10.3% 10.4%*** 9.3%*** 

(4) Older individuals excluded  
 

3,933 4,206 18-54 OLS 0.477** 90.4%*** 9.6% 10.4%*** 9.4%*** 

(5) Younger individuals excluded   4,207 4,474 25-64 OLS 0.584*** 96.6%*** 3.4% 8.9%*** 8.6%*** 

(6) Baseline + Risk tolerance  4,272 4,622 18-64 OLS 0.554*** 95.8%*** 4.2% 6.8%*** 6.5%*** 
Notes: 
1. The detailed regression results and decomposition results are available from the authors on request 
2. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
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The baseline analysis (Row (1)) pertains to individuals aged 18 to 64. Including older 

individuals in the analysis may be problematic.  Older individuals (e.g., between the ages of 55 

and 64) in employment may not be representative of all individuals in this age group.  With 

respect to 54-64 year-olds, Wave 18 of HILDA indicates that around 69 per cent of males and 

56 per cent of females aged 55-64 are employed and 23 per cent of males and 34 per cent of 

females report are retired. Older employed individuals are, therefore, likely not representative 

of all individuals in this age group. This is a further source of selection that could bias estimates. 

Including younger individuals, between the ages of 18 and 24, into the analysis could also be 

problematic for a similar reason. With respect to 18-24 year-olds, Wave 18 of HILDA indicates 

that 73 per cent of males and 76 per cent of females report being employed and 34 per cent of 

males and 37 per cent of females in this age group report being a full-time student. Younger 

employed individuals are, therefore, likely not representative of all individuals in this age 

group. To examine whether the inclusion of younger and older individual is problematic, the 

baseline specification was estimated for individuals aged 25-54. The key results are shown in 

Row (3) of Table 8. Using this sample, 9.3 per cent of the gender gap in pension savings may 

be attributed to the gender gap in financial literacy. This is not too different to the baseline 

value of 8.5 per cent (Row (1)). Row (4) shows the results when individuals aged 54-64 are 

excluded from the sample. Row (5) presents the results where individuals aged 18-24 are 

excluded from the sample. When older individuals are excluded, 9.4 per cent of male-female 

gap may be attributed to the male-female gap in financial literacy. When younger individuals 

are excluded, the share of the gender gap in pension savings explained by the gender gap in 

financial literacy is 8.6 per cent. In both cases, the share is not too different to the baseline 

share of 8.5 per cent. These estimates based on more age-homogenous samples suggest that 

selection bias resulting from the inclusion of younger and/or older individuals in the analysis 
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is not problematic. Therefore, our main finding of a positive and sizeable relationship between 

the gender gap in pension savings and the gender gap in financial literacy is unchanged. 

Row (6) shows the results for a specification that controls for financial risk tolerance. 

Attitudes towards financial risk may correlate with pension savings. For example, married 

individuals may be able to risk-share and allowing one partner to opt for higher-risk/higher 

return investment strategies (Dobrescu et al., 2018). If women have lower risk tolerance than 

men they may be less inclined to opt out of default settings and less inclined to make higher 

risk/higher (potential) pension return decisions.   In the HILDA survey information on attitudes 

to financial risk is captured via a self-completion questionnaire (SCQ). In wave 18 (2018) 9 

per cent of respondents did not submit their SCQ. Of those who did and who were aged 18-64 

and not retired, HILDA estimates suggest a 16 per cent gap (p < 1%) (higher for men) in the 

mean financial risk tolerance scores of men and women. We use this information to generate a 

zscore and we then enter the latter into our regressions. Our sample is comprised of 4,272 males 

and 4,622 females (i.e., we have 10 per cent fewer observations than the baseline regression on 

account of missing SCQs). It is likely that this sample is affected by selection and therefore not 

representative. The summary estimates in Column (10) of Row (6) show that, even in the 

presence of a control for risk tolerance, the gender gap in financial literacy accounts for 6.5 per 

cent of the raw gender gap in pension savings. Note, when the baseline regression is estimated 

on the sub-sample in row (6) the share of the raw gender gap due to financial literacy is 7.3 per 

cent. In other words, the share of the gap due to financial literacy is only marginally smaller 

(7.3-6.5=0.8 percentage points) when controlling for risk tolerance. There is no statistical 

difference in the two estimates.  

In all the estimates presented so far, it is assumed that the causal order in financial 

literacy impacts on pension savings. As discussed above, the reverse causal order is also 

relevant. In order to address the potential endogeneity of financial literacy, an instrumental 
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variable (IV) approach is adopted. The approach requires finding a least one variable (the so-

cDOOHG�³LQVWUXPHQW¶�� WKDW� LV�KLJKO\�FRUUHODWHG�ZLWK� ILQDQFLDO� OLWHUDF\�DQG�QRW�FRUUHODWHG�ZLWK�

pension savings. The empirical studies of Behrman et al. ������� DQG�ûXPXURYLü�� DQG�+\OO�

(2019) suggest that parental education is a suitable instrument for financial literacy in several 

DSSOLFDWLRQV�� ,Q� WKLV� SDSHU�� ZH� HPSOR\� IDWKHU¶V� HGXFDWLRQ� �FatherSch) as the instrument, 

measured in terms of years of schooling completed. The full IV estimates are given in Table 9. 

The corresponding Oaxaca-Blinder decomposition is given in Table 10. 

 &ROXPQV�����DQG�����RI�7DEOH���VKRZ�WKH�³ILUVW-VWDJH´�HVWLPDWHV�IRU�PDOHV�DQG�IHPDOHV�

separately. The outcome variable in these regressions is financial literacy. F-tests confirm that 

WKH� LQFOXVLRQ� RI� IDWKHU¶V� VFKRROLQJ� JHQHUDWHV� D� VWatistically significant improvement in 

goodness-of fit for both males (FF = 10.0, p < 1%) and females (FM = 25.2, p <1%���)DWKHU¶V�

schooling is a good predictor of financial literacy for both males and females.  Columns (3) 

and (4) report WKH� ³UHGXFHG-form´� DQDO\VLV�� 7KH� RXWFRPH� YDULDEOH� LQ� WKHVH� UHJUHVVLRQV� LV�

pension savings. F-test confirm that the inclusion of fathers schooling does not generate a 

statistically significant improvement in goodness-of-fit for males or females. F-tests for 

improvement in goodness-of-fit are not statistically significant below the 10 per cent level for 

males (FM = 0.4) or females (FF = 2.5). Taken together, the first-stage and reduced-form 

HVWLPDWHV�VXJJHVW�WKDW�IDWKHU¶V�VFKRROLQJ�LV�D�JRRG�LQVWUXPHQW�IRU�WHVWLQJ�WKH�FDXVDO�GLUHFWLRQ�

between financial literacy and pension savings (Bound, Jaeger and Baker, 1995).  

A Hausman test firmly rejects the endogeneity of financial literacy (Hausman, 1978). 

The Hausman test statistic, which is an F-test, is 1.2 males and 1.1 for females²both values 

are not statistically significant below the 10 per cent level. This suggests that our assumed 

causal direction of financial literacy on pension savings is appropriate, and the OLS is the 

appropriate estimator. These estimates are shown in Columns (5) and (6). For completeness, 

Columns (7) and (8) ignore the results of the Hausman test, and report the IV estimates. This 
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essentially means replacing the actual value of financial literacy with the predicted value of 

financial literacy form the first-stage. As Table 10 shows, when financial literacy is assumed 

exogenous, around 8.6 per cent of the male-female gap in pension savings can be attributed to 

the male-female gap in financial literacy. When financial literacy is assumed to endogenous 

this share is negative and not statistically significant below the 10 per cent level. Given IV is 

not the appropriate estimator, such a finding is of no real substantive interest. 
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Table 9 

 Regression Estimates,  
Pension Savings (S) 

Instrumental Variables (IV) Estimates 
Males and Females, Aged 18-64, Australia, 2018 

  (1) (2) (3) (4) (5) (6) (7) (8) 

 First Stage First Stage Reduced Form Reduced Form OLS OLS IV IV 
Outcome FL FL ln(S) ln(S) ln(S) ln(S) ln(S) ln(S) 
Sex Males Females Males Females Males Females Males Females 
         
 FatherSch 0.033*** 0.061*** -0.007 0.019 -- -- -- -- 

 (0.011) (0.012) (0.010) (0.012)     
FL  -- -- -- -- 0.123*** 0.105*** -0.142 0.397 

     (0.022) (0.020) (0.213) (0.251) 

         
ln(w) 0.355** -0.138 0.631*** 0.303* 0.584*** 0.325** 0.693*** 0.130 

 (0.162) (0.140) (0.175) (0.156) (0.173) (0.155) (0.203) (0.197) 
ln(t) 0.104 0.385*** 1.215*** 1.380*** 1.207*** 1.338*** 1.241*** 1.310*** 

 (0.081) (0.051) (0.069) (0.071) (0.069) (0.070) (0.078) (0.079) 
Married -0.191** 0.129* -0.015 0.048 0.011 0.033 -0.021 0.067 

 (0.081) (0.075) (0.086) (0.083) (0.083) (0.082) (0.089) (0.084) 
Ever-cohab -0.115 0.105* -0.022 0.152** -0.008 0.140** -0.027 0.167*** 

 (0.074) (0.060) (0.076) (0.062) (0.074) (0.061) (0.079) (0.062) 
Ever-div -0.071 0.123 -0.214*** -0.084 -0.204*** -0.099 -0.210*** -0.094 

 (0.071) (0.083) (0.078) (0.080) (0.077) (0.079) (0.078) (0.080) 
Ever-wid -0.465** -0.235 -0.027 0.040 0.049 0.059 -0.068 0.154 

 (0.227) (0.217) (0.274) (0.200) (0.283) (0.200) (0.287) (0.215) 
Ever-child -0.001 -0.123** -0.029 -0.200*** -0.029 -0.189*** -0.047 -0.151** 

 (0.053) (0.058) (0.058) (0.061) (0.057) (0.060) (0.062) (0.073) 
Ever-pt 0.037 -0.176*** -0.330*** -0.292*** -0.335*** -0.273*** -0.341*** -0.261*** 
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 (0.062) (0.055) (0.047) (0.079) (0.045) (0.079) (0.050) (0.079) 
Ever-se 0.043 0.075 -0.405*** -0.354*** -0.411*** -0.361*** -0.395*** -0.383*** 

 (0.042) (0.055) (0.055) (0.075) (0.054) (0.074) (0.057) (0.077) 
Ever-unemp -0.141** -0.123** -0.105** -0.257*** -0.088* -0.243*** -0.122** -0.210*** 

 (0.056) (0.055) (0.053) (0.057) (0.052) (0.057) (0.057) (0.064) 
Ever-union -0.049 -0.032 0.225*** 0.100* 0.231*** 0.102* 0.221*** 0.112* 

 (0.041) (0.050) (0.042) (0.059) (0.042) (0.058) (0.042) (0.061) 
Ever-govt 0.116*** 0.023 0.262*** 0.334*** 0.246*** 0.330*** 0.268*** 0.319*** 

 (0.044) (0.049) (0.047) (0.050) (0.047) (0.050) (0.048) (0.053) 
Ever-home 0.214*** 0.232*** 0.385*** 0.382*** 0.357*** 0.358*** 0.415*** 0.298*** 

 (0.065) (0.067) (0.067) (0.069) (0.067) (0.069) (0.084) (0.087) 
Ever-gap -0.004 0.188*** -0.213*** -0.082 -0.214*** -0.105* -0.206*** -0.101 

 (0.045) (0.059) (0.046) (0.064) (0.046) (0.063) (0.047) (0.065) 
Born<1974 0.034 0.004 -0.250*** -0.098 -0.251*** -0.101 -0.244*** -0.114 

 (0.062) (0.066) (0.061) (0.083) (0.060) (0.083) (0.060) (0.084) 
Foreign -0.178*** -0.233*** -0.264*** -0.268*** -0.246*** -0.241*** -0.294*** -0.184** 

 (0.062) (0.062) (0.057) (0.065) (0.055) (0.063) (0.071) (0.082) 
Schooling 0.073*** 0.129*** 0.055*** 0.059*** 0.045** 0.046** 0.064*** 0.033 

 (0.018) (0.020) (0.018) (0.021) (0.019) (0.021) (0.023) (0.027) 
Constant -1.350 1.611 0.235 2.679** 0.303 2.578** -0.127 3.695*** 

 (1.374) (1.162) (1.514) (1.282) (1.504) (1.272) (1.596) (1.415) 
R-squared (%) 14.5% 17.8% 64.4% 56.9% 64.9% 57.3% 64.4% 56.9% 
F-test:FatherSch=0 10.0*** 25.2*** 0.44 2.5 -- -- -- -- 

N 4,765 5,031 4,765 5,031 4,765 5,031 4,765 5,031 
  

Notes:  
1. Sample is aged 18-64, not retired, living in private dwellings. 
2. Estimates weighted to reflect population totals. 
3. )LQDQFLDO�OLWHUDF\�LQVWUXPHQWHG�E\�IDWKHU¶V�VFKRROLQJ��7KH�DSSURDFK�IROORZV�%HKUPDQ�et al. (2012).  
4. Hausman test for endogeneity: FMales = 1.2 and FFemales=1.1   
5. Standard errors corrected for heteroskedasticity following White (1980). 
6. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
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Table 10 
Oaxaca-Blinder Gender Gap Decomposition 

Pension Savings (S)   
Instrumental Variable (IV) Estimates 

Males and Females, Aged 18-64, Australia, 2018 
No. (1) (2) (3) (4) 
Decomposition of 'ĂƉ�ŝŶ͙ Exogenous Endogenous 

Component:  % of Raw 
Gap  % of Raw 

Gap 
(A): Explained component  0.484*** 95.5% 0.453*** 89.4%  

(0.080)   (0.054)   
(B:) Unexplained component 0.023 4.5%% 0.054 10.6% 
  (0.080)   (0.075)   
(C): Raw Gap (C =A +B) 0.506*** 100.0% 0.506*** 100.0% 
  (0.054)   (0.054)   
       

�ĞĐŽŵƉŽƐŝƚŝŽŶ�ŽĨ��ǆƉůĂŝŶĞĚ�ĐŽŵƉŽŶĞŶƚ͙  % of Expl 
Component  % of Expl 

Component 
(D): ln(w) 0.216*** 44.6% 0.256*** 56.4%  

(0.064)   (0.074)   
(E): ln(t) 0.171*** 35.3% 0.175*** 38.7%  

(0.033)   (0.034)   
(F): X variables not including financial literacy 0.054** 11.2% 0.050** 11.0%  

(0.022)   (0.024)   
(G): Financial literacy 0.043*** 9.0% -0.028 -6.1%  

(0.009)   (0.042)   
Explained component: (A) 0.484 100.0% 0.453*** 100.0% 
 (0.081)   (0.054)   
       
Component of Gap explained by FL (G/C) 0.043*** 8.6% -0.028 -5.4% 
 (0.009)  (0.042)  
     
 
Notes: 

1. N= 9,796. 
2. Estimates weighted to reflect population totals. 
3. Standard errors in parentheses. 
4. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
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VII Conclusion 

 In this paper we use data on pension savings and financial literacy for a sample of non-

retired adults in Australia to empirically examine whether the male-female gap in financial 

literacy is a determinant of the male-female gap in pension savings. This is an important 

research topic as research shows that in most countries there is a sizeable gender gap in the 

retirement savings of non-retired (working) individuals and in the incomes (and hence standard 

of living) of retired individuals. It is also a timely study given the increasing popularity of 

privately-managed defined-contribution pension schemes aimed at supplementing (if not 

replacing) state-sponsored pay-as-you-go defined-benefit schemes. There is some evidence to 

suggest that defined-contribution schemes exacerbate the gender gap in pension savings and 

retirement benefits. Understanding the source of the gender gap in pension savings therefore 

matters, particularly for improving, if not ensuring, the economic and financial security of 

women in old age.  

 Our analysis draws on data from the Household, Income and Labour Dynamics in 

Australia (HILDA) Survey. In 2018 this data suggests that there is both a sizeable gender gap 

in pension savings and a sizeable gender gap in financial literacy. Put simply, relative to their 

male counterparts, women of working age have, on average, lower pension savings and lower 

financial literacy. Financial literacy is measured as the ability to understand important financial 

concepts such as interest rates, inflation, risk and diversification. Consistent with expectations, 

our analysis shows that earnings and labour supply are the main correlates of pension savings. 

We also find that, for both males and females, higher financial literacy is associated with higher 

SHQVLRQ�VDYLQJV��,Q�DGGLWLRQ��ZH�ILQG�WKDW�ILQDQFLDO�OLWHUDF\�LV�DVVRFLDWHG�ZLWK�D�KLJKHU�³SHQVLRQ�

UHWXUQ´�where the latter is measured as the ratio of pension savings to cumulative earnings. We 

offer this as empirical evidence in support of the mechanism that more financially literate 

individuals make more profitable decisions related to the management of their pension savings. 



60 
 

We find that around 8.5 per cent of the gender gap in pension savings may be attributed to the 

gender gap in financial literacy. In other words, our analysis strongly suggests that the gender 

gap in financial literacy is an important determinant of the gender gap in pension savings.  

 Our findings should be of interest to policy makers, particularly those concerned with 

gender equality and the economic and financial security of women in retirement.  Interventions 

aimed at improving the financial literacy of women (e.g., through educational programs) and/or 

supporting and assisting them (e.g., via financial counselling programs) as they make important 

pension saving decisions can be expected to reduce the gender gap in pension savings and the 

gender gap in retirement incomes in old age.  Given marked differences in financial literacy 

skills by age, education and other characteristics, it is likely that such interventions will need 

to be tailored for different groups. Differentiation might be with respect to stage in life (e.g., 

commencing work, birth of first child, divorce and nearing retirement).  

 In Australia, much of the policy response aimed at addressing the gender gap in pension 

savings has been to encourage voluntary contributions through tax incentives and, more 

recently, WR� LQWURGXFH�³0\6XSHU´� �ORZ�FRVW��GHIDXOW��pension savings accounts. While these 

initiatives may assist women at the margin, they are unlikely to see a substantive narrowing in 

the gender gap in pension savings. Indeed, studies show that default arrangements may be a 

constraint on the accumulation of pension savings (Dobrescu et al., 2018). As shown in this 

paper and noted above, the gender gap in pension savings is largely driven by gender 

differences in earnings and labour supply. While interventions such as financial literacy 

training/financial advice can be expected to narrow the gender gap in pension savings, it 

remains the case that the provision of an adequate safety net (e.g., the Age Pension in Australia) 

along with other support measures such as rent assistance will, for the foreseeable future, be 

the most effective way of minimising gender disparities in income in retirement. 
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 Notwithstanding this conclusion, given the changing demographic landscape, the 

increasing expectation that individuals will save for their own retirement, the increased levels 

of debt holding amongst younger generations (e.g., student debt, mortgage debt) and stalled 

wages growth (PC, 2020), it is important that we better understand how younger individuals 

are planning and saving for their financial futures. This includes moving beyond individual 

analysis and examining how decisions related to the financial futures of women are made 

within couple households. This is particularly important within countries such as Australia 

where the pension system offers a relatively high degree of choice with respect to how pension 

savings are managed. For example, it has been suggested that around 70,000 women may have 

been coerced into withdrawing their pension savings in 2020/21 when the Australian 

Government temporarily relaxed the drawdown rules during the COVID-19 pandemic (Curtis, 

2020).  

 Additional research is also required to better understand the relationship between 

financial education, professional financial advice usage and pension savings. Recent work by 

Burke and Hung (2021), for example, show that, in the US, financial advice usage is low and 

that it correlates with trust in the financial sector. Their experimental work also shows that 

indiscriminately providing unsolicited financial advice has little impact on behaviour, even 

where there is high financial trust.  We also required a better understanding of the impact of 

fund fee and fund performance information (including how the information is presented and 

the accessibility of dashboards) on pension savings decisions disaggregated by sex. Within 

Australia this has been the focus of some attention (PC, 2018) but further work is required.  

 Finally, given the rising importance of defined-contribution pension schemes, there is 

a need for more detailed and regular (e.g., annual) reporting on the pension savings of males 

and females. More frequent reporting of data (by sex and marital status) on pension coverage, 

savings (including zero savings), voluntary contributions (incidence, amount, pre/post tax), 
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drawdowns, default usage, advice seeking/ usage, etc. would enable a richer understanding of 

the pension saving behaviour and outcomes of males and females. The Australian Taxation 

2IILFH�³$/LIH´� �$72�/RQJLWXGLQDO� ,QIRUPDWLRQ�)LOHV��JRHV�VRPHZD\� WR�PHHWLQJ� WKHVH�GDWD�

QHHGV�� DOWKRXJK� LW� KDV� LWV� OLPLWDWLRQV� �IRU� IXUWKHU� LQIRUPDWLRQ� RQ� WKH� ³$/LIH�� GDWD� DQG� LWV�

usefulness for retirement policy research see Polidano et al. (2020)). 
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Appendix Table 
 Regression Estimates Used to Construct Cumulative Earnings, Males and Females, Aged 18-64, Australia, 2018 

 Descriptive Statistics Regression Results 
 (1) (2) (3) (4) 
 Males Females Males Females 
Natural logarithm of gross wages and salaries in 2017/18 financial year. 11.044 10.601 - - 

 (0.889) (0.989)   
Schooling (years completed) 14.063 14.396 0.072*** 0.104*** 

 (2.271) (2.387) (0.007) (0.009) 
Work experience (years) 16.952 9.137 0.118*** 0.162*** 

 (10.560) (6.128) (0.006) (0.014) 
Work experience2 401.6 119.1 -0.003*** -0.005*** 
 (402.5) (134.3) (0.000) (0.001) 
Partnered (=1 if married or cohabitating) 65.5% 66.1% 0.278*** -0.022 
   (0.037) (0.041) 
Urban (=1 if resides in an urban area) 85.5% 85.3% 0.058 0.005 
   (0.044) (0.038) 
VIC (=1 if resides in Victoria) 27.3% 28.2% -0.021 -0.033 
   (0.040) (0.047) 
QLD (=1 if resides in Queensland) 18.5% 19.5% 0.011 -0.053 
   (0.039) (0.058) 
SA (=1 if resides in South Australia) 6.2% 6.4% -0.162*** -0.020 
   (0.057) (0.058) 
WA (=1 if resides in Western Australia) 10.2% 10.2% 0.047 -0.102* 
   (0.060) (0.062) 
TAS (=1 if resides in Tasmania) 2.0% 2.2% -0.159** -0.193** 
   (0.068) (0.098) 
NT (=1 if resides in Northern Territories) 1.1% 0.8% 0.195* 0.210* 
   (0.105) (0.127) 
ACT (=1 if resides in Australian Capital Territories) 1.8% 1.8% 0.119* 0.398*** 
   (0.070) (0.093) 
Constant - - 8.836*** 8.272*** 
   (0.115) (0.137) 
N 4,356 4,476 4,356 4,476 
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Notes: 
1. Sample is non-retired adults aged 18-64 residing in private dwellings. 
2. Work experience adjusted for part-time employment (16% for males and 48% for females) 
3. Estimates weighted to reflect population totals. 
4. Standard deviations/standard errors in parentheses.  
5. Significance levels given by: *** p<0.01; ** p<0.05; and * p<0.1. 
6. Source: Household, Income and Labour Dynamics in Australia (HILDA) Survey 

 
 
 
 

 


