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INFORMATION NOTE[footnoteRef:1] [1:  	The views expressed in this note are those of The Treasury and do not necessarily reflect those of the Australian Government. This note was prepared by Declan Trott, Wei Ying Soh, Martin Stevenson and Rita Scholl in Revenue Group.] 

FEMALE LABOUR FORCE PARTICIPATION AND RETIREMENT OUTCOMES IN MARIA
[bookmark: _GoBack]Ensuring adequate retirement incomes for all Australians is an important issue facing the nation, as emphasised in the 2015 Intergenerational Report.[footnoteRef:2] Because superannuation contributions are based on earnings from employment, female labour force participation is potentially an important factor. While the rate of female labour force participation has risen substantially in recent decades, it is still substantially below the male level. In this note, we model the impact of different female labour force participation scenarios on retirement incomes using Treasury’s newly developed long-term dynamic microsimulation model of Australia’s retirement income system, MARIA (Model of Australian Retirement Incomes and Assets). [2: 	Commonwealth of Australia (2015), 2015 Intergenerational Report: Australia in 2055, Commonwealth of Australia, Canberra.] 

The first scenario is a substantial, but relatively plausible, 10 per cent increase in female labour force participation, phased in over 15 years. The second, less realistic, assumes instant equalisation of female participation rates to male levels, resulting in a 17 per cent increase in female labour force participation from 2020. The third assumes a convergence of both male and female participation rates to the average for both sexes, with a decrease in male participation rates offsetting the increase for females.
Higher labour force participation increases female retirement incomes, and reduces pension reliance and expenditure (except where it is offset by lower male participation). However, these results take a very long time to materialise. Pension reliance and expenditure in 2060 are affected by the labour force shocks introduced in the first year in 2020. The nature of the system means that it takes a long time for the impacts to stabilise following any change.
The impact of the scenarios on the Age Pension is small relative to the scale of the labour force change. Only the second scenario (equalisation at male participation rates) reduces pension reliance and expenditure by more than 10 per cent. The effects on women’s retirement incomes are somewhat larger across the scenarios, although not dramatic, apart from the equalisation scenario. The 10 per cent increase in participation scenario, relative to the baseline, raises women’s average retirement incomes by about 5 per cent.  This reflects the fact that participation is only one factor impacting retirement incomes. We make no assumption about increasing female earnings or reducing the gender pay gap.
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	About MARIA

	MARIA is Treasury’s new long-term dynamic microsimulation model of Australia’s retirement system.
	The Model of Australian Retirement Incomes and Assets (MARIA) is a long-term dynamic microsimulation model of Australia’s retirement income system. It simulates the characteristics of each individual for every year of the model run based on their characteristics in the previous year. This method produces a lifepath for each individual and thereby seeks to capture the diversity of Australian lifetimes and how they are expected to change in the future. The dynamic aspect is crucial for modelling Australia’s retirement income system as the characteristics of future retirees are likely to differ from current retirees as the superannuation system matures. 
There are a whole range of circumstances that can affect the retirement incomes of individuals. These include: their family composition; how much time they spend in the workforce and how much they get paid; how much they save for their retirement; the impact of disability or illness and whether they have a partner whose wealth they can draw upon. Simulating detailed distributions of retirement income and assets in the long-term requires predicting all of these factors for each of the individuals in MARIA. 
MARIA begins with base data which captures the Australian population aged 25 and over at a set point in time. The model is run on a representative sample of this complete data set. MARIA then uses Treasury analysis and projections – the ‘input parameters’ – to model the lifepaths (including employment status, superannuation contributions and balance) of these individual records for one year. The output from the model becomes the input for the following year, and so on, year by year, as individuals age from working life to retirement and death. Each year, new records are introduced to represent new 25 year olds in the population.[footnoteRef:3] [3:   	For more information on data sources and other aspects of MARIA, see http://research.treasury.gov.au/treasury-working-paper/2017-02/. All dates are financial years ending in the year stated, e.g. 2015 represents 2014-15.] 


	
	Female labour force participation scenarios

	We estimate three                                                                                                                                                                                                                                     alternative scenarios for female labour force participation in MARIA.
	In this note, we use MARIA to simulate retirement outcomes under varying scenarios for female labour force participation. The simulations are based on a 1 in 100 sample of the MARIA basefile, or approximately 160,000 individuals in 2015. 
The baseline scenario uses Treasury projections (updated from the 2015 Intergenerational Report) out to 2060. These set the number of individuals who are employed full-time (FT), part-time (PT), and unemployed, by sex and single year of age from 25 to 100+. 
We then create three alternative scenarios, as follows:
10% increase. A 10 per cent increase in female labour force participation relative to the baseline, phased in between 2020 and 2035.[footnoteRef:4] In 2035, this is equivalent to an increase in female labour force participation of 5.5 percentage points. This is achieved through a uniform annual percentage increase in the number of women employed FT, PT, and unemployed, by single year of age. The female unemployment rate is unchanged, as are all male labour force outcomes.  [4:  	This would represent a substantial acceleration in recent trends. Over the decade 2008 to 2018, the female labour force participation rate increased by around 4 per cent for the commonly cited age groups (15+, 15-64, and 20-74). This increase was, however, moderated by population ageing, which is already accounted for in our baseline.] 

Equalisation. Female FT, PT, and unemployment to population ratios, by single year of age, are made equal to the baseline male rates starting in 2020. The overall female and male participation rates are not exactly equalised, due to the different age distributions of females and males.
Offset. Female and male employment- and unemployment-population ratios by single year of age are again equalised in 2020, but at the baseline rates for both sexes combined rather than for males. Hence the increase in female labour force participation is offset by a decline in male participation.
In all scenarios, the population by sex and age (also based on Treasury projections) remains unchanged, with the number not in the labour force offsetting all changes in participation. Since MARIA is not a macroeconomic model, the labour supply shocks in our scenarios do not affect the predicted wages of workers with given characteristics.[footnoteRef:5]  [5:  	Since a level shock to labour supply is usually assumed not to affect the level of average wages in the long run, this should not be too great a problem for our results, although they do not include any transitional short-run wage effects.] 

Chart 1 shows female labour force participation rates (for ages 25 and above) under the baseline and alternative scenarios. In the baseline, the participation rate tends to decline slowly over time due to population ageing, and this is reflected in the alternative scenarios after the initial shocks are imposed. The close match between the ‘10% increase’ and ‘offset’ scenarios after 2035 hides the fact that the ‘offset’ scenario has a higher rate of female FT employment. This is even more marked in the ‘equalisation’ scenario, where female FT employment is nearly double the baseline, while PT employment is less than half.
Chart 1: Female participation rates 


	
	Aggregate outcomes

	Higher female labour force participation reduces pension reliance and expenditure, but it takes a long time and the effects are generally modest.
	As expected, higher female labour force participation reduces the number of female maximum rate Age Pension recipients relative to the baseline, illustrated in Chart 2. This is mainly because higher participation translates over time into higher super balances, which results in fewer people receiving the Age Pension due to either the income or assets tests. The longer someone spends in employment as a result of these changes to participation rates, the larger the increase in their superannuation balance. Therefore, the aggregate impact on the number of pension recipients continues to gain in significance up to 2060, even though the labour force shocks reach their maximum extent in 2020 or 2035. Higher employment among those over pension age may also reduce pension uptake more immediately through the income test on wages and salaries.  
Chart 2: Number of female maximum rate pensioners

The ‘10% increase’ scenario results in a roughly 5 per cent fall in the number of full pension recipients by 2060. The ‘offset’ scenario has a larger and earlier impact than the ‘10% increase’, both because the shock is more immediate, and because of the higher rate of female FT employment. ‘Equalisation’ is the biggest shock and has the biggest impact, cutting the number of female full rate recipients by nearly a quarter by 2060.
The situation is more complicated for the part rate pension in Chart 3. The ‘10% increase’ scenario shows little change in the number of part rate recipients. This is because movements between the part and maximum rate pension can be offset by movements between the part pension and no pension. The ‘equalisation’ and ‘offset’ scenarios, however, increase female incomes and assets by enough to reduce the number of part rate as well as maximum rate pensioners. The percentage reduction, however, is much smaller than for maximum rate pensioners.
Chart 3: Number of female part rate pensioners

Chart 4 shows Age Pension expenditure for the Australian population. In the ‘10% increase’ and ‘equalisation’ scenarios, overall expenditure responds in a similar way to the number of maximum rate pensioners in Chart 2. The percentage changes, however, are smaller, because the measure of expenditure includes males as well as females, and expenditure on pensions for males is little changed.[footnoteRef:6]  [6:  	There is a small effect from means testing at the couple level – higher female incomes and assets reduce their male partners’ pensions.] 

In the ‘offset’ scenario, lower male labour force participation cancels out the benefits of higher female participation in terms of pension expenditure. Lower male incomes and asset accumulation increases the number of male pension recipients by 7 per cent by 2060.
Chart 4: Age Pension expenditure, both sexes 


	
	Cohort outcomes

	Results by year of retirement are more volatile due to small samples, but female participation does affect retirement incomes.
	MARIA also facilitates analysis of outcomes by year of retirement. While the samples are smaller (usually 1,000-2,000 women retire per year in our 1 in 100 simulation) and the results therefore more volatile, some interesting patterns do emerge.
Chart 5 shows mean income for females in the first year of their retirement, shown as five-year moving averages beginning in 2025 to smooth the volatility. By the later years of our sample we see increases in income of around 30 per cent under the ‘equalisation’ scenario, 15 per cent under ‘offset’, and 5 per cent under ‘10% increase’. Interestingly, the cohort results do seem to stabilise in the last decade or so of the simulations, unlike the aggregate results in previous charts. Since the aggregate results are an average of the previously retired cohorts who are still alive, this might imply the aggregate results would stabilise in the decades beyond 2060.
Chart 5: Female mean income at retirement (5-year moving average)
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% change from baseline

% change from baseline


10% increase	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	0	0	0	0	0	7.108171994585355E-3	9.43484828033192E-3	-7.9910803891025672E-3	-2.2346241802317923E-2	-4.3692118084726062E-2	-5.7940199111472523E-2	-8.2270455679045451E-2	-0.12546198150630294	-0.13156562528126026	-0.1800708586624733	-0.22568428225215875	-0.28273425789407947	-0.28774436557474914	-0.31608742494265707	-0.36894389914498005	-0.4366232108511503	-0.49821287598414976	-0.56091296406088897	-0.63513402343067238	-0.72927990355089456	-0.751809703415518	-0.75220775633833004	-0.78853181278784046	-0.85332620687529337	-0.98109110860346016	-1.0809128947558477	-1.2525069607170591	-1.3855993247008924	-1.4872924674102506	-1.5414512842177874	-1.6595037464821494	-1.8301302035668043	-1.8624531477538064	-2.0243537757562935	-2.2216245885981367	-2.3709966968942342	-2.4422837006336628	-2.4661599845897553	-2.4841086148770231	-2.5920064455379532	-2.6499270629738114	Equalisation	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	0	0	0	0	0	-1.0508963126998005	-1.5989024580919331	-1.7631368168082862	-2.2814687388319377	-2.5424878572842702	-2.9357868241774998	-3.4449573130509781	-3.7228221416976015	-4.1228872213005419	-4.4755879956481559	-4.6975757189477001	-4.8750460941118341	-5.149002254320056	-5.2884851335449738	-5.5458863416290249	-5.8390432619507386	-6.0804359666641661	-6.3194302056789216	-6.4783640941858289	-6.6232225126936832	-6.8415580791875925	-7.0158194096889392	-7.2061697649208227	-7.5293190055195858	-7.8625492835482031	-8.1243058976997791	-8.510432731322549	-8.824827043504424	-9.1878882583698918	-9.5161316157804432	-9.9225939573464821	-10.434443763787126	-10.861347370428931	-11.208395702142237	-11.715789511213826	-12.197996231016717	-12.619629921518605	-13.003447051808003	-13.366379494893277	-13.801383421122804	-14.081519012573951	Offset	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	0	0	0	0	0	0.13657594275477969	7.0514303578628201E-3	9.483558192335817E-2	-0.18008389680201908	-0.27397090612399921	-0.38423910912854797	-0.53224155052657984	-0.62768891553237616	-0.57129552390962068	-0.50978159872704376	-0.47536469169932039	-0.35548950167442195	-0.2035966461989891	0.15065494371018229	0.18930723299028784	0.24770682240369268	0.2111445771748599	0.24450935297606335	0.35270994652480958	0.51451504803488035	0.47980517430430414	0.50530619777269248	0.61583591268448146	0.67534565538571734	0.6595330879143102	0.68741680225941071	0.6754766574727622	0.67923209606615131	0.63546412258863594	0.66637700747402828	0.67765657769895959	0.49870593126208895	0.40377270571003709	0.40415752913056657	0.30624606840290447	0.27285692730993905	0.38835073697924827	0.35845873942856876	0.35575287070588324	0.36745655976686553	0.49747966215567541	
% change from baseline

% change from baseline


10% increase	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	-0.44101281951564486	-0.29524340267324201	0.27107941857684059	1.1017009169602687E-2	0.24551086063063776	0.48432535384529407	3.4125084512059978E-2	-5.8003355183227079E-2	0.11832738282988364	-1.40808902697942E-2	1.0818102003288144	1.6913105060951452	1.9918616073696338	2.5796690656821442	2.6207173098055225	1.9442965019329563	2.1741948528891042	2.3142799982381668	2.8119197483773783	3.744049440750099	4.495986272648298	5.324785040022566	5.2030989467036814	4.954052942846876	4.9534634239143172	4.3825397386232456	4.3823440896681554	4.4503653373513785	5.1556905175068568	5.483987695759728	5.983280383439249	5.7598776863925893	6.1539954881764469	5.5300083351737817	Equalisation	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	3.5115570543671297	4.4555234250723341	3.1535390865808299	5.068109122178508	6.3631721358764715	6.540401877267259	8.5726292713210572	10.115459170821456	11.489864157856882	12.049705430418438	14.313381622834189	15.588057403633305	16.560571050586006	16.802433310796147	18.714825363420196	19.285316260657737	20.385153271183405	21.657194161526256	23.547274157118927	25.142069070073564	27.200976081144422	29.870737011972601	30.354101642614644	29.573940906166889	30.02730814596266	29.873012600384584	29.037756533031313	30.242878104270499	31.613520444510186	32.516369819143385	31.956678627710041	32.21282703432324	32.955969428164209	32.96153211066509	Offset	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2052	2053	2054	2055	2056	2057	2058	2059	2060	0.69180395353442903	2.7013543884526348	0.20071860252645735	1.223634842758754	1.3968532226830677	1.9184876406061904	3.0707311284466776	3.992465274549994	5.0318591235228904	5.3517410912776642	7.5117992952649502	7.8676510017843793	8.7429812742898498	8.2509122854256951	9.35226133902753	8.9744023370439319	9.5076186659590647	9.7041950733741924	10.730455518185824	11.912458442295183	13.073416982056184	14.681420394555108	15.061438441341476	15.489676261688794	15.751028167985002	15.518634871201931	15.091188600745644	15.710671135603373	15.619578197457177	16.638064720459361	16.465766461576372	16.173476060029639	17.112564769593018	17.305819196401039	
% change from baseline

% change from baseline
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