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Abstract 

Many governments offer tax concessions for retirement contributions. In this paper, we show 

that income responses are crucial for understanding their effectiveness in raising retirement 

savings and alleviating the fiscal pressures of population aging. Using tax register data, we 

study large changes in caps on tax-favoured contributions to individual retirement accounts in 

Australia. We find that higher caps increase retirement contributions considerably, with 

around two-thirds of this response financed by increases in earned income. The resulting gain 

in income tax revenue offsets the fiscal loss from tax concessions, highlighting the importance 

of taking income and labour supply responses into account.

JEL classification: H2, H3

Keywords: tax concessions, retirement savings, taxable income, labour supply.
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1 Introduction 

Many governments provide tax concessions for private pension contributions to ease fiscal 

pressures on public pensions and encourage greater self-provision in retirement. While there is 

evidence that such incentives increase contributions, their effectiveness in raising total 

retirement savings and alleviating fiscal pressures is unclear for two reasons. First, such 

contributions may simply crowd-out other sources of retirement savings, leading to little net 

increase overall. Second, the concessional tax treatment means that, by making contributions, 

people can reduce the fraction of their income that is paid in tax (effective tax rate), which may 

reduce government tax revenue and compound fiscal pressures.  

Theoretically, the effects on crowding-out and tax revenue also depend crucially on income 

responses, particularly from changes in labor supply. If extra contributions are funded mainly 

by foregoing other forms of savings or consumption, and not through increased income, the 

result is likely to be lower tax revenue. If instead extra contributions are funded mainly through 

income responses, then there may be no net decrease in tax receipt and possibly more modest 

rates of crowding-out. Existing studies on the concessional treatment of private pension 

contributions, which have focused on crowding-out, have assumed away income and labor 

supply responses (Poterba, Venti, and Wise 1995; Engen, Gale, and Scholz 1996; Gelber 2011; 

Chetty et al. 2014; Messacar 2018; Andersen 2018). The implication is that the literature to 

date provides limited guidance on whether these concessions are effective in alleviating the 

fiscal pressures of an aging population. 

In this study, we help fill this gap by examining income and savings responses to changes 

in caps that limit the annual amount of concessional contributions that individuals can make.1 

We start by developing a lifecycle model to generate testable predictions. Our model 

endogenizes labor supply, while capturing the trade-off between saving for retirement through 

pension contributions, which receive preferential tax treatment up to the cap, and more liquid 

forms of savings that may be the source of crowd-out. In our model, the effects of a cap change 

depend on individuals’ initial contribution levels. For example, for an increase in the cap, 

individuals who contribute less than the initial cap are unconstrained and experience a wealth 

effect at best. In contrast, those who contribute at or just above the initial cap experience a 

strong substitution effect that encourages further contributions. In our model, because pension 

 
1 Caps apply in eleven OECD countries: the United States, the United Kingdom, Canada, Italy, Spain, Latvia, 
Slovenia, Estonia, Romania, Mexico and Australia (OECD 2018). 
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contributions and other savings differ in liquidity, crowding out is imperfect and increases in 

the cap will raise total savings, which is financed by increases in earnings and/or decreases in 

consumption. 

We empirically test these predictions using several sharp age-specific cap changes in the 

Australian superannuation system. Superannuation is a mandatory private pension scheme for 

almost all employees,2 allowing individuals to make concessional contributions (taxed at a flat 

15% rate) and non-concessional contributions. Like in many OECD countries, contributions 

above the concessional cap are subject to the marginal tax rate. This makes concessional 

contributions especially attractive for high-income earners; for example, individuals who pay 

the top marginal tax rate of 45% can reduce their current tax burden by 30 cents with an 

additional dollar of contributions. Caps on concessional contributions over the period of 

analysis (2007 to 2017) increased and decreased between $25,000–100,000 per annum and 

were generally higher for people aged 50 and above compared to people less than 50.3 

Our empirical analysis exploits this variation using longitudinal tax-register data and a 

differences-in-differences approach. Specifically, our approach compares the change in the 

outcomes of individuals who experience a change in their cap from one year to the next 

(treatment) to the change for individuals in adjacent birth cohorts who, because of their slightly 

different age, experience no cap change over the same years (control). Our main estimates are 

based on a subgroup of individuals aged 48 to 51 who are high contributors (roughly in the top 

5% of their cohort) and thus potentially affected by the cap changes. Importantly, our approach 

allows us to estimate a broad set of responses to changes in the concessional contributions cap. 

We quantify gross and net saving responses within superannuation and estimate impacts on 

labor earnings, taxable income and tax revenue. 

As well as being the first study to examine income responses of concessional contributions 

and their fiscal implications, our study makes other contributions. Specifically, our paper adds 

to a literature on the impacts of concessional caps (Milligan 2003; Andersen 2018; Lavecchia 

2018) by being the first to examine the role of labor supply responses in financing 

contributions. Also, as far as we are aware, this is the first study to estimate the elasticity of 

taxable income (and its components) with respect to the marginal tax treatment of private 

pension contributions. Such cross-tax elasticity estimates are important for optimal taxation 

 
2 For the self-employed, contributions to superannuation are voluntary but also receive preferential tax treatment. 
3 In 2017, 1 AUD ≈ 0.8 USD. 
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analysis in the presence of multiple tax bases with different tax rates (Kleven and Schultz 

2014). Despite their importance, only a handful of studies have estimated cross-tax elasticities, 

and only in the context of substitution between different income sources, such as personal and 

corporate income (Romanov 2006) and labor and capital income (Pirttilä and Selin 2011; 

Kleven and Schultz 2014; Mortenson 2016). Our paper also makes a useful contribution to the 

broader literature on the elasticities of taxable and earned income by using a new and very 

sharp source of variation in net-of-tax rates at the cohort-year level (see Saez, Slemrod, and 

Giertz 2012 for a review). 

Our results suggest strong contribution and taxable income responses among individuals 

constrained by changes in the cap, with little crowding-out of non-concessional contributions 

to superannuation. For our baseline sample of high contributors, our estimates imply that a 

$25,000 increase in the cap increases total contributions by $6,750 (+19%) and taxable income 

(which includes concessional contributions) by $4,375 (+2.2%). Importantly, the increase in 

taxable income is fully explained by increases in income from earned sources, confirming the 

labor supply response predicted by our theoretical model. Since two-thirds of the contribution 

response is financed by a change in earned income, the average disposable income of 

individuals in our sample falls by merely $1,473 (-1%), which is financed by a decline in 

private savings and/or consumption.4 Overall, we estimate that cap increases had a net zero 

effect on income tax revenue, with increased revenue from the increase in total taxable income 

offsetting the foregone tax revenue associated with increased concessional contributions.  

We support these findings with additional analyses. First, we validate our empirical 

approach by showing that our estimates are robust to different sample restrictions and capture 

consistent effects of several positive and negative cap changes. Second, we verify that our 

empirical strategy results in precise-zero estimates for unconstrained individuals. Finally, we 

examine whether the impacts on contributions and income reflect net changes in outcomes or 

shifting across tax years (le Maire and Schjerning 2013; Kreiner, Leth-Petersen, and Skov 

2016; Martínez, Saez, and Siegenthaler 2021) or between spouses (Stephens and Ward-Batts 

2004). We find little evidence of shifting, suggesting that our estimates mainly capture net 

effects on contributions and earned income. 

 
4 Individuals in the sample have an average marginal tax rate of 38%, implying (4375 − 6750) × (1 − 0.38) =
−1473. 
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By focusing on the responses to contribution caps, our results are naturally most 

informative about the responses of high contributors. This is an important group because they 

are predominantly high-income individuals, they contribute a large share of total income tax 

revenue, and they stand to gain the most from concessional contributions. In our context, this 

group also consists of a relatively high proportion of self-employed individuals, who have more 

flexibility in adjusting contributions and labor supply. These groups typically display the 

largest income elasticities in response to changes in tax rates (Saez, Slemrod, and Giertz 2012), 

suggesting that our estimates may be an upper bound of the response in other populations. 

Nonetheless, a general implication of our findings is that, by failing to consider income and 

labor supply responses, previous studies may have over-estimated the fiscal costs and under-

estimated the economic benefits of tax concessions for private pension contributions.  

The rest of the paper is organized as follows. Section 2 provides more information on 

superannuation and how it fits into Australia’s tax and retirement systems. Section 2 also 

explains the changes to contribution caps over our sample period. Section 3 outlines the 

conceptual framework, which develops testable predictions about the impact of these changes. 

Section 4 discusses our data and empirical strategy and presents graphical evidence of our key 

results. Section 5 presents the results of our regression estimates. Section 6 concludes and 

discusses the policy implications of our results. 

2 The superannuation system 

Australia introduced compulsory superannuation for all employees in 1992. According to 

Australian Treasurer at the time, John Dawkins, the hope was that universal superannuation 

would increase the standard of living in retirement, ease the pressure of an aging population on 

the publicly funded Age Pension and boost national savings. Since its introduction, 

superannuation has expanded to a point where it is now the fourth-largest source of private 

pension assets in the world (Thinking Ahead Institute 2019). Accompanying the introduction 

of compulsory superannuation, employers were required to contribute a minimum of 3% of 

each employee’s earnings (based on ordinary hours of work), known as the Superannuation 

Guarantee.5 Since its inception in 1992, the Superannuation Guarantee rate steadily increased 

 
5 Earnings from ordinary hours of work include commissions, shift loadings and allowances. Workers are not 
eligible for the Superannuation Guarantee if they are paid less than $450 per month or aged under 18 and work 
less than 30 hours per week.  
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throughout the 1990s and is now 9.5%. 6  On top of mandatory employer contributions, 

individuals can also make voluntary contributions up until retirement or the age of 75.  

For tax purposes, the Australian Government distinguishes between concessional 

contributions and non-concessional contributions.7 Concessional contributions are taxed at a 

flat rate of 15% upon deposit into the superannuation fund, while non-concessional 

contributions are generally not taxed upon deposit because individuals have already paid tax 

on this income. 8  For employees, concessional contributions consist of the mandatory 

contributions under the Superannuation Guarantee and any voluntary contributions made 

through salary sacrifice agreements, while non-concessional contributions can be paid directly 

from an employee’s after-tax pay or transferred from a bank account. For the self-employed, 

contributions to superannuation are deductible for income tax purposes and are taxed at 15% 

upon deposit and classified as concessional contributions.  

The Australian Government places annual caps on the total amount of concessional 

contributions (detailed in Section 2.1 below). Contributions beyond the cap do not receive 

concessional tax treatment (even mandatory employer contributions). They are taxed at an 

individual’s marginal tax rate and subject to an interest charge (to account for the fact that the 

tax liability is deferred).9  

In practice, whether people make voluntary concessional contributions is likely to depend 

on their marginal tax rate and income from non-employment sources, which can only be used 

to make non-concessional contributions. Individuals in the top income tax bracket, who face a 

marginal tax rate of 45%, have the strongest incentive to make voluntary contributions. For 

these individuals, concessional contributions can reduce their tax liability by $0.30 for each $1 

contributed up to the cap. For those at the other extreme, there are no obvious tax incentives 

 
6 The rate remained fairly stable over our sample period, with only modest increases in the 2013/14 and 2014/15 
tax years, from 9% to 9.25% and 9.25% to 9.5%. From 1 July 2021, the rate is to rise by 0.5 percentage points per 
year until it reaches 12% on 1 July 2025. 
7 Defined benefit funds are taxed differently to what is described here but are also impacted by the reforms. These 
are uncommon and restricted to older funds, especially in the public service. From 2012/13 to 2016/17, 7.8% of 
the population and 9.2% of our analysis sample hold a defined benefit account, but we do not observe this 
information in earlier years. The estimates are similar and slightly larger if we restrict the sample to individuals 
who do not have a defined benefit account between 2012/13 and 2016/17 (available on request). 
8 Income tax is assessed at the individual level according to a progressive schedule with five distinct tax brackets 
and a top marginal tax rate of 45%. Since the 2008/09 tax year, the 45% tax rate has applied for individuals earning 
over $180,000 per annum. The tax year in Australia starts on July 1st. 
9 Prior to the 2013/14 tax year, excess concessional contributions were taxed at 46.5% (the top individual income 
tax rate of 45% plus the 1.5% Medicare levy). From 2013/14, they were taxed at the individual’s marginal tax 
rate plus the Medicare levy. In practice, this changed little because most taxpayers who exceed the cap face the 
top marginal tax rate of 45%. 
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for making voluntary concessional contributions. To avoid creating a disincentive, the 

Australian government refunds the 15% tax on concessional contributions up to a cap of $500 

for low-income earners who have income below $37,000 per annum (and face a marginal tax 

rate of 0% or 19%). 

In the accumulation phase, investment returns within superannuation are also taxed at a flat 

rate of 15%. This means that most taxpayers benefit from a lower tax rate on investment returns 

within superannuation than is the case for other assets, where returns are taxed at marginal tax 

rates. For most individuals, superannuation assets are managed by a professional fund and 

invested in a combination of stocks, property and cash.  

In retirement, benefits are paid as either a lump-sum or as an income stream. As is typical 

for private pensions, there is a minimum age from which people can access their savings, 

known as the preservation age. This age is currently 59 and has been increased by one year 

every second financial year since 1 July 2015, with the increases due to cease at age 60 on 1 

July 2023. For this study, these changes are not particularly important because we are focused 

on wealthier individuals who have a strong incentive to delay claiming until age 60. From 

2007/08, benefits withdrawn from the fund are tax free from age 60,  and individuals do not 

have to be permanently retired from the labor market to withdraw funds. 10  Prior to the 

preservation age, superannuation is very illiquid, as withdrawals are only possible under 

exceptional circumstances. For example, up to $10,000 can be withdrawn at a time under 

severe financial hardship or the entire balance can be withdrawn for compassionate reasons or 

if the balance is less than $200.11 

2.1 Changes in the concessional contribution cap over time 

The cap on concessional contributions limits the amount that individuals can contribute at the 

flat rate of 15% in each tax year (starting July 1). Historically, there were age-specific caps for 

those aged below 35, 35–49, and 50+ (at the end of the tax year), with the cap level significantly 

increasing with age. These large cap differences by age, a novel feature of the Australian 

context, reflected a view that people approaching retirement have greater inclination and 

resources to save for retirement. In 2007, under the new ‘Simpler Super’ policy, the center-

right Liberal government introduced reforms to phase out age-based caps over five years.12 As 

 
10  At ages 60–64, individuals have to cease one (but not all) employment arrangements to access their 
superannuation. From age 65, individuals have full access without any employment conditions. 
11 Compassionate grounds are if the superannuant is terminally ill or incapacitated. 
12 Enacted under the Tax Assessment (Transitional Provision) Act 1997. 
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part of the phase-out, a new general cap was introduced at $50,000 from July 2007, with a 

‘transitional cap’ introduced for those aged 50+ at $100,000 that was legislated to end in June 

2012.13 The intention of the transitional cap was to give “people who were planning to retire 

soon an opportunity to continue to make larger concessional contributions”.14 

In this study, we exploit several cap changes that occurred between the 2008/09 and 

2014/15 financial years under a newly elected center-left Labor Government. Despite its 

commitment to maintain the Simpler Super reforms during the 2007 Federal election campaign, 

Labor, following a resounding election win, announced a 50% cut to both the general and 

transitional caps in May 2009. This policy was effective almost immediately, reducing caps for 

the 2009/10 year from $50,000 to $25,000 for individuals under 50 and from $100,000 to 

$50,000 for individuals aged 50+ (“Reform 1” in Figure 1). In May 2011, Labor reneged on its 

commitment to a single cap, announcing a policy that would effectively extend the transitional 

cap beyond the 2011/12 year for individuals aged 50+ with ‘low balances’ (less than $500,000). 

However, in May 2012, they postponed this change until 1 July 2014. This postponement 

meant the end of the transitional cap on 30 June 2012, which harmonized the caps at $25,000 

in the 2012/13 year (“Reform 2” in Figure 1). Behind in the polls and facing an election, Labor 

further tinkered with these reforms in May 2013 and decided to increase the cap to $35,000 

from 2014/15 for individuals aged 50+, regardless of their superannuation balance (“Reform 

3” in Figure 1).15 In the 2014/15 year, the cap also increased for individuals under 50 from 

$25,000 to $30,000. However, this increase simply reflected an indexing adjustment based on 

wage growth since the 2009/10 year, when the general cap of $25,000 was introduced.16  

3 Conceptual Framework 

We construct a multi-period model to illustrate how the concessional contribution cap affects 

an individual’s earnings and superannuation contributions several years before retirement. The 

model consists of a work phase (𝑡𝑡 = 1, … ,𝑇𝑇 − 1) and a retirement phase (𝑡𝑡 = 𝑇𝑇, … ,𝑇𝑇′). In the 

work phase, which is the focus of our model, the individual has a superannuation balance of 

𝐴𝐴𝑡𝑡𝑆𝑆 and a private asset balance of 𝐴𝐴𝑡𝑡𝑃𝑃 at the beginning of each period. She receives a random 

 
13 These cap levels of $50,000 and $100,000 reflected only a small change from the levels in 2006/07 for 
individuals either side of age 50 ($42,385 and $105,113). Prior to 2007/08, there remained two distinct cap levels 
within this age group, with a higher cap for those aged 50 or above. Caps were indexed to wage growth rather 
than fixed at round numbers. This meant that cap levels increased over time. 
14 See 2006 budget statement, https://archive.budget.gov.au/2006-07/additional/overview2.pdf. 
15 Individuals aged 60+ had access to the $35,000 cap one year earlier, in 2013/14. 
16 The cap was only allowed to change in $5,000 increments. 
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wage draw 𝑤𝑤𝑡𝑡 . Based on the realization of 𝑤𝑤𝑡𝑡 , she chooses her level of leisure 𝑍𝑍𝑡𝑡 ∈ [0,1]  

(𝑍𝑍𝑡𝑡 = 1 if she does not work), superannuation contribution 𝑆𝑆𝑡𝑡 ≥ 0,17 and consumption 𝐶𝐶𝑡𝑡. Her 

superannuation contribution is accumulated toward 𝐴𝐴𝑆𝑆 , which is not accessible until the 

retirement phase. However, her private asset 𝐴𝐴𝑃𝑃 is accessible in all periods, only subject to the 

no-borrowing constraint 𝐴𝐴𝑡𝑡𝑃𝑃 ≥ 0 ∀𝑡𝑡 in an imperfect credit market. Therefore, 𝐴𝐴𝑃𝑃 can be used 

to smooth consumption by insuring against low wage shocks in the future. 

Superannuation contributions 𝑆𝑆𝑡𝑡 are taxed at a concessional rate 𝜏𝜏𝑠𝑠 up to the concessional 

contribution cap 𝑠𝑠𝑡𝑡 , which may vary with age. Contributions beyond 𝑠𝑠𝑡𝑡  are taxed at the 

constant income tax rate 𝜏𝜏  (𝜏𝜏 > 𝜏𝜏𝑠𝑠 ). The tax on 𝑆𝑆𝑡𝑡  is deducted from 𝐴𝐴𝑡𝑡𝑆𝑆 . The individual’s 

employment income net of superannuation contributions, given by 𝑤𝑤𝑡𝑡(1 − 𝑍𝑍𝑡𝑡) − 𝑆𝑆𝑡𝑡, is taxed 

at rate 𝜏𝜏, as is her income from the private asset 𝐴𝐴𝑡𝑡𝑃𝑃. 

Assuming intertemporally separable utility and discount factor 𝛽𝛽, the individual’s utility 

maximization problem in 𝑡𝑡 = 1, … ,𝑇𝑇 − 2 can be written in Bellman equation form as follows: 

𝑉𝑉𝑡𝑡(𝐴𝐴𝑡𝑡𝑆𝑆,𝐴𝐴𝑡𝑡𝑃𝑃;𝑤𝑤𝑡𝑡) ≔ max
0≤𝑍𝑍𝑡𝑡≤1; 𝑆𝑆𝑡𝑡≥0;𝐴𝐴𝑡𝑡

𝑃𝑃�≥0
 𝑢𝑢(𝐶𝐶𝑡𝑡 ,𝑍𝑍𝑡𝑡) + 𝛽𝛽𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1(𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 ) (3.1) 

subject to the following constraints: 

𝐶𝐶𝑡𝑡 + 𝐴𝐴𝑡𝑡𝑃𝑃� = (1 − 𝜏𝜏)[𝑤𝑤𝑡𝑡(1 − 𝑍𝑍𝑡𝑡) − 𝑆𝑆𝑡𝑡] + 𝐴𝐴𝑡𝑡𝑃𝑃 (3.2) 

𝐴𝐴𝑡𝑡+1𝑃𝑃 = [1 + 𝑟𝑟𝑝𝑝(1 − 𝜏𝜏)]𝐴𝐴𝑡𝑡𝑃𝑃�    (3.3) 

𝐴𝐴𝑡𝑡+1𝑆𝑆 = [1 + 𝑟𝑟𝑠𝑠(1 − 𝜏𝜏𝑠𝑠)][𝐴𝐴𝑡𝑡𝑆𝑆 + [(1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡 − (𝜏𝜏 − 𝜏𝜏𝑠𝑠) max{ 𝑆𝑆𝑡𝑡 − 𝑠𝑠𝑡𝑡 , 0}]] (3.4) 

The expected value function 𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1(. ) integrates out 𝑤𝑤𝑡𝑡+1, which is unknown in period 𝑡𝑡. 

Constraint (3.2) implies that the resources in period 𝑡𝑡, which consist of disposable employment 

income 𝑌𝑌�𝑡𝑡 ≔ (1 − 𝜏𝜏)[𝑤𝑤𝑡𝑡(1 − 𝑍𝑍𝑡𝑡) − 𝑆𝑆𝑡𝑡] and the opening balance of the private asset 𝐴𝐴𝑡𝑡𝑃𝑃, are 

allocated between consumption 𝐶𝐶𝑡𝑡 and the end-of-period balance 𝐴𝐴𝑡𝑡𝑃𝑃� . The opening balance of 

the private asset next period, 𝐴𝐴𝑡𝑡+1𝑃𝑃 , equals 𝐴𝐴𝑡𝑡𝑃𝑃�  rewarded by an after-tax return factor  

𝑅𝑅𝑝𝑝 ≔ 1 + 𝑟𝑟𝑝𝑝(1 − 𝜏𝜏) (constraint (3.3)). By constraint (3.4), the end-of-period superannuation 

balance is equal to the opening balance 𝐴𝐴𝑡𝑡𝑆𝑆  plus the after-tax superannuation contribution, 

which is given by the piecewise linear function  

𝑓𝑓(𝑆𝑆𝑡𝑡; 𝜏𝜏𝑠𝑠, �̅�𝑠𝑡𝑡) ≔ (1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡 − (𝜏𝜏 − 𝜏𝜏𝑠𝑠) max{ 𝑆𝑆𝑡𝑡 − 𝑠𝑠𝑡𝑡 , 0} . The opening balance next period, 

 
17 See Appendix A1 for an extended model with mandatory contribution constraints (Superannuation Guarantee): 
𝑆𝑆𝑡𝑡 ≥ 𝜅𝜅𝑤𝑤𝑡𝑡(1 − 𝑍𝑍𝑡𝑡)  where 𝜅𝜅 > 0  is the mandatory contribution rate. Although contributions under the 
Superannuation Guarantee count towards the concessional contribution cap, few individuals reach the cap from 
these contributions alone (7.2% of our estimation sample and 0.6% of the population aged 48–51, as defined in 
Table 1).  
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𝐴𝐴𝑡𝑡+1𝑆𝑆 , equals the end-of-period balance this period rewarded by after-tax return factor  

𝑅𝑅𝑠𝑠 ≔ 1 + 𝑟𝑟𝑠𝑠(1 − 𝜏𝜏𝑠𝑠). Note that investment returns within superannuation are taxed at the 

concessional rate 𝜏𝜏𝑠𝑠. 

The retirement phase (𝑡𝑡 = 𝑇𝑇, … ,𝑇𝑇′) is an absorbing state in which the individual does not 

work and decumulates her assets. Because superannuation becomes liquid, there is no 

difference between 𝐴𝐴𝑆𝑆 and 𝐴𝐴𝑃𝑃. To simplify the model, we assume 𝑅𝑅𝑠𝑠 > 𝑅𝑅𝑝𝑝, which implies the 

individual prefers to place all her assets in superannuation in the retirement phase. The value 

function at 𝑇𝑇  is 𝑉𝑉𝑇𝑇(𝐴𝐴𝑇𝑇𝑆𝑆) ≔ max
𝐶𝐶𝑇𝑇,…,𝐶𝐶𝑇𝑇′

∑ 𝛽𝛽𝑡𝑡−𝑇𝑇𝑢𝑢(𝐶𝐶𝑡𝑡 , 1)𝑇𝑇′
𝑡𝑡=𝑇𝑇 , which condenses the post-retirement 

optimal utilities as a terminal value. The optimal decisions during the work phase (𝑡𝑡 =

1, … ,𝑇𝑇 − 1) are solved backward recursively. The first order conditions for the optimization 

problem in (3.1)–(3.4) are as follows:18 

𝑍𝑍𝑡𝑡 :  
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 (1 − 𝜏𝜏)𝑤𝑤𝑡𝑡  ≤  
𝜕𝜕𝑢𝑢
𝜕𝜕𝑍𝑍𝑡𝑡

           with equality if  𝑍𝑍𝑡𝑡∗ < 1 (3.5) 

𝐴𝐴𝑡𝑡𝑃𝑃� ∶         
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 = 𝛽𝛽𝑅𝑅𝑝𝑝
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑃𝑃  (3.6) 

𝑆𝑆𝑡𝑡:     

Case A:  (𝑆𝑆𝑡𝑡∗ ≤ 𝑠𝑠) (1 − 𝜏𝜏) 
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 =  𝛽𝛽𝑅𝑅𝑠𝑠 (1 − 𝜏𝜏𝑠𝑠) 
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  (3.7) 

Case B: (𝑆𝑆𝑡𝑡∗ = 𝑠𝑠) (1 − 𝜏𝜏)
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 <  𝛽𝛽𝑅𝑅𝑠𝑠(1 − 𝜏𝜏𝑠𝑠)
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  and (3.8) 

  
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 >  𝛽𝛽𝑅𝑅𝑠𝑠
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  (3.9) 

Case C: (𝑆𝑆𝑡𝑡∗ > 𝑠𝑠) 
𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 =  𝛽𝛽𝑅𝑅𝑠𝑠
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  (3.10) 

Overall, these conditions highlight trade-offs between consumption, leisure (hence work) and 

saving through superannuation and the private asset (with optimal choices denoted by *). FOC 

(3.5) captures the leisure-consumption trade-off, which holds with equality when the individual 

works (𝑍𝑍𝑡𝑡∗ < 1). FOC (3.6) equates the marginal utility of consumption with the marginal 

(expected) future value of wealth in the private asset. The equality implies that the individual 

holds positive private assets (i.e., 𝐴𝐴𝑡𝑡𝑃𝑃�
∗
 > 0) to insure against wage shocks.  

 
18  We maintain the assumption that 𝑢𝑢(. )  is increasing and globally concave in both arguments,  
𝑢𝑢(0, . ) = −∞ , 𝑢𝑢(. ,0) = −∞ , 𝑢𝑢′(0, . ) = ∞ , 𝑢𝑢′(. ,0) = ∞ , and 𝑤𝑤𝑡𝑡  follows a twice differentiable cumulative 
distribution function with continuous support over ℝ≥0 and positive probability of 𝑤𝑤𝑡𝑡 = 0. 
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FOCs (3.7)–(3.10) are the focus of our model, characterizing the trade-off between 

consumption and contributions, 𝑆𝑆𝑡𝑡. Due to the change in the tax treatment of contributions at 

the concessional cap, this trade-off depends on whether 𝑆𝑆𝑡𝑡∗ is below the cap 𝑠𝑠 (Case A), at the 

cap (Case B), or above the cap (Case C). In Case A, an extra unit of 𝑆𝑆𝑡𝑡  is taxed at the 

concessional rate 𝜏𝜏𝑠𝑠, yielding an expected future value of 𝛽𝛽𝑅𝑅𝑠𝑠 (1 − 𝜏𝜏𝑠𝑠)  𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1
𝑆𝑆 ,𝐴𝐴𝑡𝑡+1

𝑃𝑃 �
𝜕𝜕𝐴𝐴𝑡𝑡+1

𝑆𝑆  at the 

margin. This extra unit of 𝑆𝑆𝑡𝑡 also reduces disposable employment income 𝑌𝑌�𝑡𝑡 at the income tax 

rate 𝜏𝜏, resulting in a loss of current utility of (1 − 𝜏𝜏) 𝜕𝜕𝜕𝜕
𝜕𝜕𝐶𝐶𝑡𝑡

 at the margin. FOC (3.7) equates both 

margins to yield 𝑆𝑆𝑡𝑡∗. Case B represents the kink point 𝑠𝑠 where a further increase in 𝑆𝑆𝑡𝑡 is no 

longer taxed at the concessional rate 𝜏𝜏𝑠𝑠 but instead at rate 𝜏𝜏. For 𝑆𝑆𝑡𝑡∗ = 𝑠𝑠, both (3.8) and (3.9) 

must hold; (3.8) implies that the individual would increase contributions further if the cap was 

higher, while (3.9) implies that the individual would reduce contributions under a lower cap.  

In Case C, an extra unit of 𝑆𝑆𝑡𝑡 is taxed at rate 𝜏𝜏 and reduces disposable employment income 𝑌𝑌�𝑡𝑡 

at the same rate (and so 1 − 𝜏𝜏 on both sides of (3.10) cancels out).  

Graphical description of the budget constraint in work phase. Figure 2a shows that, 

conditional on labor supply (𝐻𝐻𝑡𝑡 ≔ 1 − 𝑍𝑍𝑡𝑡), the tax paid in period 𝑡𝑡 declines with contributions 

𝑆𝑆𝑡𝑡 at rate 𝜏𝜏 − 𝜏𝜏𝑠𝑠 up to cap 𝑠𝑠 and is constant thereafter. If 𝑠𝑠 is increased from �̅�𝑠𝐿𝐿 to �̅�𝑠𝐻𝐻, tax paid 

is not affected for 𝑆𝑆𝑡𝑡 ≤ �̅�𝑠𝐿𝐿, gradually decreases for �̅�𝑠𝐿𝐿 < 𝑆𝑆𝑡𝑡 < �̅�𝑠𝐻𝐻, and decreases by a constant 

amount for 𝑆𝑆𝑡𝑡 ≥ �̅�𝑠𝐻𝐻. While tax revenue reduces mechanically, it may be offset by labor supply 

responses. As discussed below, we expect higher caps to increase labor supply among 

constrained savers: individuals with contributions between the two caps, i.e., 𝑆𝑆𝑡𝑡 ∈ [�̅�𝑠𝐿𝐿 , �̅�𝑠𝐻𝐻). 

Figure 2b shows how contributions increase retirement wealth at the expense of disposable 

employment income in period 𝑡𝑡, 𝑌𝑌�𝑡𝑡 ≔ (1 − 𝜏𝜏)[𝑤𝑤𝑡𝑡𝐻𝐻𝑡𝑡 − 𝑆𝑆𝑡𝑡], conditional on labor supply. ALBL 

and AHBH correspond to segments of the allocation frontier in which it is relatively inexpensive 

to increase retirement wealth due to the preferential tax treatment of 𝑆𝑆𝑡𝑡. BL and BH are kink 

points in which 𝑆𝑆𝑡𝑡  equals  �̅�𝑠𝐿𝐿  and �̅�𝑠𝐻𝐻 , respectively. As discussed below, constrained savers 

respond to higher caps by increasing contributions (move left along the frontier). However, as 

labor supply responses are expected to finance part of this increase (rightward shift of the 

frontier), the reduction in disposable income may be modest. 

Effects of cap changes. We distinguish between changes in �̅�𝑠 that are pre-announced, 

changes that apply immediately and an age-specific regime, in which the cap is more generous 
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with age. For brevity, we focus on the latter two scenarios and the effects of a cap increase. 

The model predicts opposing impacts for a cap decrease. See Appendix A1 for full details. 

A. Pre-announced changes. Suppose the government announces in period 𝑡𝑡  that the 

concessional cap 𝑠𝑠 will be increased from �̅�𝑠𝐿𝐿 to �̅�𝑠𝐻𝐻 starting from period 𝑡𝑡′, where 𝑡𝑡′ > 𝑡𝑡. This 

creates wealth effects that reduce the marginal future value of contributions to superannuation, 

leading to a reduction in superannuation contributions and labor supply, higher consumption, 

and an ambiguous effect on private savings in periods prior to 𝑡𝑡′.19 

B. Immediate changes. Suppose 𝑡𝑡′ = 𝑡𝑡, i.e., �̅�𝑠𝐿𝐿 increases to �̅�𝑠𝐻𝐻 from period 𝑡𝑡 onwards. In 

addition to wealth effects, the change in the allocation frontier (from ALBLCL to AHBHCH in 

Figure 2b) generates substitution effects. Let 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗  denote the individual’s optimal 𝑆𝑆𝑡𝑡 in the old 

regime (�̅�𝑠𝐿𝐿∀𝑡𝑡). As summarized in the table at the bottom of Figure 2, the overall behavioral 

effects depend on 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ , i.e., the individual’s location in the old allocation frontier: 

• Case A  �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ < �̅�𝑠𝐿𝐿� : These individuals are “inframarginal”, i.e., they are not 

constrained by �̅�𝑠𝐿𝐿. Hence, they are only subject to the wealth effect discussed above. 

• Case B �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ = �̅�𝑠𝐿𝐿�: The first key group of constrained savers, who are at the initial 

kink point �̅�𝑠𝐿𝐿 but may now contribute up to �̅�𝑠𝐻𝐻 at the concessional rate. Assuming 𝜏𝜏𝑠𝑠 ≪

𝜏𝜏, the substitution effect is likely to dominate the wealth effect (Duflo et al. 2006; 

Engelhardt and Kumar 2007). Individuals will increase contributions (possibly as far 

as �̅�𝑠𝐻𝐻 ), decrease consumption, increase labor supply, and decrease private savings. 

Thus, the increase in contributions will be financed by a combination of higher earnings 

and lower private savings and consumption. 20  The overall effect on tax paid is 

ambiguous, as tax receipts increase due to the increase in labor supply (upward shift of 

ABC in Figure 2a) while the additional contributions decrease tax receipts at the rate 

𝜏𝜏 − 𝜏𝜏𝑠𝑠 (move from BL toward BH). The net effect depends on the relative elasticities of 

response with respect to labor supply and contributions, as well as the relative share of 

tax revenue levied on income taxes (high) and superannuation contributions (low).  

• Case C �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ ∈ (�̅�𝑠𝐿𝐿 , �̅�𝑠𝐻𝐻)�: The second key group of constrained savers, who are above 

the initial kink point but below the new kink point. The effects are similar to Case B. 

 
19 This anticipatory behavior encompasses Milligan (2003)’s finding that changes in future caps can affect 
contributions today. 
20 As we expect an increase in labor supply and a decrease in consumption, total savings is expected to increase. 
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• Case D (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ ≥ �̅�𝑠𝐻𝐻): These individuals are subject to the wealth effect only.21 

C. Age-varying caps. Consider a policy regime in which the cap varies with age: �̅�𝑠𝑡𝑡 = �̅�𝑠𝐿𝐿 

for 𝑡𝑡 < 𝑎𝑎  and �̅�𝑠𝑡𝑡 = �̅�𝑠𝐻𝐻  for 𝑡𝑡 ≥ 𝑎𝑎 . Assume the individual knows the regime, i.e., when she 

makes decisions in 𝑡𝑡 < 𝑎𝑎, she knows that the cap will be higher in the future. Consider the 

difference in behavior between age 𝑎𝑎 − 1 and 𝑎𝑎. For an individual who is far from retirement 

(𝑇𝑇 ≫ 𝑎𝑎), the wealth effects of this regime will be similar between 𝑎𝑎 − 1 and 𝑎𝑎. Thus, any 

major differences in behavior are likely to stem from the substitution effects under “B. 

Immediate changes”. Moreover, these effects should be concentrated among constrained savers 

(Cases B and C), who have contributions between the old and new caps.22  

Discussion. Existing models on the effects of contribution caps – and tax-favored 

retirement accounts more generally – emphasize the importance of substitution between asset 

classes and assume labor supply to be exogenous (e.g., Gale and Scholz 1994; Milligan 2003; 

Chetty et al. 2014). To illustrate why labor supply is important in our model, consider the 

example of an immediate cap increase from �̅�𝑠𝐿𝐿 to �̅�𝑠𝐻𝐻 for a constrained saver at the initial cap 

�̅�𝑠𝐿𝐿 (Case B above). If private savings and superannuation were perfect substitutes (besides the 

preferential tax treatment of superannuation contributions and investment income within 

superannuation), the individual would simply shift private assets to superannuation to 

minimize tax paid, with no need to sacrifice consumption or leisure.23 However, these assets 

are imperfect  – and potentially weak – substitutes because private savings are liquid while 

superannuation is not.24 As such, increases in the cap are likely to raise total savings, which 

must be financed by decreases in consumption and/or leisure. To further understand the 

incentive for an increase in labor supply, consider the impact on effective marginal tax rates. 

Without any change in the cap, an additional dollar of earnings will be taxed at rate 𝜏𝜏 for 

constrained savers. However, when the cap increases, the effective marginal tax rate on an 

additional dollar falls to 𝜏𝜏𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 ∈ [𝜏𝜏𝑠𝑠, 𝜏𝜏] , depending on how much is allocated to 

superannuation. For example, 𝜏𝜏𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 = 𝜏𝜏 if the extra contribution is $0, and 𝜏𝜏𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 = 𝜏𝜏𝑆𝑆 if the 

 
21 We focus on the model’s predictions regarding total contributions. However, the model also predicts that cap 
increases will change the composition of contributions in Cases C and D, increasing concessional contributions 
and decreasing non-concessional contributions. 
22 Our empirical analysis focuses on the short-term effects of cap changes on individuals who are several years 
from retirement. Note that, in the long run, the wealth effects of higher caps accumulate, which may result in 
negative effects on labor supply and contributions near the retirement age. However, if higher caps are sustained, 
the theoretical predictions are ambiguous, as the substitution effects may continue to dominate the wealth effects. 
23 In fact, consumption and leisure may increase marginally in this example due to the reduced tax burden. 
24 Empirically, this is supported by the fact that over 90% of individuals contribute less than the contribution cap, 
even though this means that most individuals fail to minimize their tax burden. 
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extra contribution is $1. Thus, the increase in the cap reduces the effective marginal tax rate 

(albeit endogenously) and incentivizes labor supply. This incentive is likely to be strong in our 

context given the large cap changes and the large gap between 𝜏𝜏 and 𝜏𝜏𝑠𝑠 for high earners. 

4 Data and empirical approach 

4.1 Data 
Our principal data source is the Australian Longitudinal Information Files (ALife), a 10% 

random sample of the Australian Tax Office’s client register of all tax filers between 1980 and 

2017. For this ‘broad sample’, all individual tax and superannuation records since the 1996/97 

financial year are made available and longitudinally linked via a unique tax file number. To 

examine the impacts of concessional cap changes, we restrict the sample to the 2007/08 to 

2016/17 financial years. This allows us to focus on a period with larger and more salient cap 

changes,25 including from the three most significant reforms to concessional caps since their 

introduction in 1994, and focus on a period with consistent rules around taxes on withdrawals. 

Importantly, ALife contains information on age in years at the end of the financial year, which 

is crucial for identification, and separates contributions from concessional and non-

concessional sources, allowing us to examine the extent to which the changes to concessional 

contribution caps crowd out non-concessional contributions.26 See Polidano et al. (2020) for 

more details about the ALife data. 

Besides contributions, another key outcome is employment income, which we use as our 

primary measure of labor supply. Our measure of employment income reflects the whole 

benefit package and is measured prior to taxation and superannuation contributions. It consists 

of wages and salaries, allowances, personal service income, bonuses, fringe benefits, and 

contributions via employment arrangements (mandatory employer contributions and salary 

sacrificed amounts). As a secondary measure, we examine changes in business income from 

sole proprietorships, partnerships and trusts (prior to superannuation contributions), which 

could reflect labor supply responses among the self-employed but may be prone to 

manipulation.  

 
25 Prior to 2007/08, the caps were indexed to wage growth rather than fixed at round numbers. Within the age 
group that we study, there remained two distinct cap levels: a lower cap for those aged under 50 and a higher cap 
for those aged 50 and above. The indexation led both cap levels to increase gradually over time up to 
approximately the cap levels in 2007/08. 
26 Unlike other countries, Australia has a single private pension scheme (superannuation). 
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Other items from individual tax returns allow us to examine additional responses. To 

examine substitution between superannuation contributions and other forms of savings, we use 

investment income from non-superannuation sources (interest income plus dividends plus net 

rental income) and capital gains. We acknowledge that these income measures are imperfect 

proxies of non-superannuation savings because: (i) they are flow measures rather than stock 

measures; (ii) any effects on these measures from changes in saving behavior may show up 

with a lag; and (iii) these measures will not capture changes in owner-occupier home equity, 

which is a crucial form of savings in Australia. We use total (non-superannuation related) tax 

deductions to measure other changes in tax-minimizing behavior.  

Our key focus is the net effects on taxable income and government finances. We examine 

changes in taxable income (which consists of all types of income, including the main 

components outlined above, minus deductions) and total tax paid, which is comprised of (i) 

progressive income tax on taxable income net of concessional contributions (ii) and the tax on 

concessional contributions.  

To estimate the impacts of cap changes, we restrict the sample to individuals who are aged 

48–51 at the end of the financial year. Our identification strategy relies on within-year variation 

in cap changes, which only exists because of the different caps for individuals above and below 

the age of 50. This means that our identifying assumptions are more plausible if we focus on 

individuals close to this age.27 We also restrict our main sample to high contributors who are 

potentially affected by the cap changes over our sample period. Given the lowest cap during 

the sample period is $25,000, we restrict our sample to individuals who have contributed more 

than $22,000 to superannuation in the current and previous financial year (our regression 

models are estimated in first differences).28 This sample restriction results in an unbalanced 

panel of 43,104 individual-year observations on 15,340 individuals, which corresponds to 5.9% 

of observations among individuals aged 48–51.  

Restricting the sample to high contributors is supported by the data. Consistent with our 

theoretical model, individuals contributing less than $22,000 do not appear to respond to 

changes in the concessional cap, while the responses from higher contributors are evident in 

the data. In Figure 3, we present the distributions of total contributions to superannuation 

 
27 As discussed in Section 5.2, we find similar estimates with a wider age sample of 45–54-year-olds. 
28 In each year, we exclude the top 0.2% of income earners by age. To reduce the impact of outliers, we also 
exclude observations that have extreme absolute changes in taxable income (top 1% in the distribution) as they 
are likely to be driven by factors other than the cap changes. 
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among individuals aged 48–51, with individuals separated into groups based on their cap in the 

relevant year. Namely, Figure 3 shows the percent of tax filers with contributions in each 

$1,000 bin for the three most common cap levels: (i) $25,000; (ii) $50,000; and (iii) $100,000. 

We also overlay the empirical distribution functions for individuals facing each cap level. 

Evidently, there is clear bunching in total contributions at the relevant concessional cap, 

indicating that high contributors are responding to changes in the cap, but the distributions are 

extremely similar below $25,000. 

In Online Appendix A3.2, we explore whether our sample is endogenous to cap changes 

and the implications of any endogeneity. We show theoretically that endogeneity will tend to 

attenuate the average treatment effect (see Appendix A3.2.1) and provide an empirical test 

(Table A1), finding no evidence of endogeneity. We also test whether our results are sensitive 

to our definition of high contributors using different measures of past contributions to define 

alternative samples (see Table A2). All of these samples yield consistent results.  

Table 1 summarizes the characteristics of our sample. We compare the characteristics of all 

tax filers aged 48–51 (column 1) with those in our main sample (column 2). On average, 

individuals in our sample contribute more to superannuation per year ($36,796 vs. $9,621), 

have higher taxable incomes ($202,161 vs. $78,734) and pay much more income tax ($57,701 

vs. $17,607). These characteristics make individuals in our sample an important group from a 

public finance perspective; despite making up only 5.9% of the population (for their age), they 

make 22.5% of superannuation contributions and contribute 19.3% of income tax revenue. Like 

the rest of the population, individuals in our sample derive most of their taxable income from 

employment income (79.8%), with business income making up the second largest component 

(16.2%). In terms of demographics, individuals in our sample are more likely to be male (66.1% 

vs. 50.5%), married (77.3% vs. 63.5%), have income from a trust or business (46.2% vs. 

21.2%), be in the top income tax bracket (45.4% vs. 6.1%), and use a tax accountant to file 

their tax return (82.7% vs.77.7%). 

Before describing our regression framework, we present graphical evidence of the broader 

response to changes in the cap from high contributors. Figure 4a shows, for the main sample, 

how changes in the concessional cap from year 𝑡𝑡 − 1 to 𝑡𝑡 are associated with changes in the 

key outcomes over the same years. We plot the mean change in the key outcomes (total 

contributions, taxable income, employment income and tax paid) for individuals impacted by 

different cap changes, subtracting common changes in outcomes among individuals who 



 
 

 
 

19 

experience no change in the cap. Evidently, there is a positive correlation between the change 

in the concessional cap and the change in total contributions, as previously implied by the 

bunching at the caps in Figure 3. For example, high contributors who experience a $25,000 

decrease in the cap reduce their contributions by around $13,500 on average, while those who 

experience an increase in the cap of the same magnitude increase their contributions by around 

$10,000. We also see a slightly weaker but clearly positive relationship between the change in 

the cap and the change in taxable income, and this relationship seems to be largely explained 

by changes in employment income. This provides suggestive evidence that, when the cap 

increases, high contributors finance part of their additional contributions through an increase 

in earned income. Finally, we see little association between the change in the cap and the 

change in tax paid. This suggests that changes in tax revenue from changes in the amount 

contributed to superannuation are roughly offset by changes in total taxable income. Figure 4b 

shows the analogous figure for the unconstrained (and larger) sample of low-to-medium 

contributors. As expected, there are no meaningful associations between changes in the cap 

and changes in outcomes for this group. 

4.2 Empirical strategy 
Our identification strategy exploits the considerable variation in the concessional cap over time 

and around the age of 50. We use a differences-in-differences approach that compares the one-

year change in outcomes for individuals who experience a change in the concessional cap 

(treatment) to the change for individuals who, because of their slightly different age, experience 

no change in the concessional cap in the same years (control). Our main sample consists of 

high contributors who experience a combination of substitution effects and changes in 

expected/actual retirement wealth. However, the wealth effects of changes in the cap are likely 

to be absorbed by the year fixed effects in our regressions, leaving the substitution effects as 

the dominant identified mechanism.29  

We implement our baseline empirical strategy by estimating the following regressions: 

 
29 This is obvious in the case of cap changes from age-based limits since these are known in advance. In the case 
of a policy-induced change, the wealth effects are likely to be similar for adjacent cohorts. For example, from 
2008/09 to 2009/10, the cap decreased from $100,000 to $50,000 for people over 50. This meant that individuals 
born between July 1958 and June 1959 (the 1959 cohort) had their cap decrease from $100,000 to $50,000, while 
the 1960 cohort had a constant cap level of $50,000. However, both cohorts would have expected a cap of 
$100,000 in 2009/10, as the 1960 cohort turned 50 in that year. Thus, the reform would have had similar wealth 
effects for both cohorts, and differences in Δ𝑌𝑌𝑖𝑖𝑡𝑡 for these cohorts from 2008/09 to 2009/10 are likely to reflect the 
substitution effects of the reduction in the cap for the 1959 cohort. 
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∆𝑌𝑌𝑖𝑖𝑡𝑡 = 𝛿𝛿∆Cap𝑖𝑖𝑡𝑡 + 𝛾𝛾t + FE_age𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 (4.1) 

where 𝑖𝑖 indexes an individual taxpayer and 𝑡𝑡 the tax year; ∆𝑌𝑌𝑖𝑖𝑡𝑡 is the change in the variable of 

interest for individual 𝑖𝑖  from 𝑡𝑡 − 1  to 𝑡𝑡 ; 𝛾𝛾𝑡𝑡  are a set of year fixed effects, to control for 

unobserved factors affecting ∆𝑌𝑌𝑖𝑖𝑡𝑡 over time; FE_age𝑖𝑖𝑡𝑡 is a set of fixed effects for age in years 

to control for age-specific factors affecting ∆𝑌𝑌𝑖𝑖𝑡𝑡; ∆𝑋𝑋𝑖𝑖𝑡𝑡 controls for changes in individual factors 

that may affect ∆𝑌𝑌𝑖𝑖𝑡𝑡, including a change in marital status, business ownership, and investment 

property ownership. We also include a female dummy to allow for sex-specific trends in ∆𝑌𝑌𝑖𝑖𝑡𝑡.30 

The key explanatory variable identifying the treatment effect is ∆Cap𝑖𝑖𝑡𝑡, the change in the 

concessional cap for individual 𝑖𝑖 from year 𝑡𝑡 − 1 to 𝑡𝑡, divided by $1,000. Its coefficient, 𝛿𝛿, 

estimates the average causal effect of a $1,000 change in the cap on 𝑌𝑌𝑖𝑖𝑡𝑡  among high 

contributors. As we include year fixed effects, 𝛿𝛿 is identified from within-year variation in 

∆Cap𝑖𝑖𝑡𝑡, which exists because of the different limits over time for people below and above the 

age of 50. Figure 5 shows this variation visually, plotting the concessional cap in each year by 

birth cohort for people aged 48–51. Evidently, there is considerable within-year variation in 

cap changes across cohorts. For example, from 2007/08 to 2008/09, the cap was constant at 

$100,000 for people born between July 1957 and June 1958 (the “1958” cohort); the cap 

increased from $50,000 to $100,000 for the 1959 cohort, as they turned 50; and the cap was 

constant at $50,000 for the 1960 cohort. If we restricted the sample to these two years, equation 

(4.1) would compare changes in 𝑌𝑌𝑖𝑖𝑡𝑡 from 2007/08 to 2008/09 for the 1959 cohort (treatment) 

to the 1958 and 1960 cohorts (control). Pooling all years from 2007/08 to 2016/17 utilizes 

similar comparisons for other years, allows us to flexibly control for age, and scales the effects 

by the size of the cap change.31  

A causal interpretation of 𝛿𝛿 relies on the parallel-trends assumption that, if there were no 

changes in the cap, individuals born in adjacent financial years would have similar mean 

changes in outcomes (i.e., no cohort-by-year effects). We argue this assumption is reasonable, 

given that there are no other tax or pension policies that differ around the age of 50 and our 

sample period corresponds to a relatively stable macroeconomic period in Australia. In Online 

Appendix A.3.1, we provide a detailed assessment of this assumption, including: (i) visual 

evidence of parallel pre-trends among adjacent cohorts of high-contributors  (Figures A1–A3); 

(ii) placebo regressions among slightly earlier and slightly later cohorts of high contributors 

 
30 Most of the identification comes from the fixed effects. The estimates are similar without controls. 
31 We estimate all regressions by OLS and cluster standard errors at the individual level. 
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where there is no within-year variation in cap changes (Table A3); and (iii) placebo regressions 

on the sample of low-to-medium contributors, who are not constrained by the caps and thus 

not expected to respond (Table A4).32 All these results support our parallel-trends assumption. 

Allowing for non-linear and asymmetric impacts. We also estimate regressions that relax 

the assumption that the effects are linear and symmetric in the size of the cap change: 

∆𝑌𝑌𝑖𝑖𝑡𝑡 = ∆Cap𝑖𝑖𝑡𝑡{𝛿𝛿1𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = −50𝐾𝐾) + 𝛿𝛿2𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = −25𝐾𝐾)+𝛿𝛿3𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 ∈ {5𝐾𝐾,  10𝐾𝐾})  

+𝛿𝛿4𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = 25𝐾𝐾) + 𝛿𝛿5𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = 50𝐾𝐾)} + 𝛾𝛾t + FE_age𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 
 (4.2) 

where these regressions modify equation (4.1) by interacting the key variable ∆Cap𝑖𝑖𝑡𝑡 with five 

dummy variables for the size of the cap change. In these regressions, the reference category is 

individuals who have no change in the cap. Because the 𝛿𝛿𝑘𝑘 coefficients are scaled by the size 

of the cap change, we can compare these coefficients to assess the assumptions of linear and 

symmetric impacts.  For example, linear effects would imply that 𝛿𝛿1 = 𝛿𝛿2 and 𝛿𝛿4 = 𝛿𝛿5, while 

symmetric effects would imply that 𝛿𝛿1 = 𝛿𝛿5 and 𝛿𝛿2 = 𝛿𝛿4. Understanding whether the effects 

are symmetric is particularly interesting. Cap increases occur mainly as individuals turn 50 and 

are thus largely expected, while cap decreases result from reforms that were either completely 

or somewhat unexpected. Evidence of stronger contribution responses to cap increases than 

cap decreases would raise the prospect that the former were exaggerated by people suppressing 

contributions in anticipation of the increased cap (intertemporal shifting). 

Impacts on constrained savers. The results from equation (4.2) may be diluted due to a 

larger proportion of inframarginal individuals in the sample for the larger cap changes, which 

occurred at higher contribution levels. To address this issue, we estimate regressions that focus 

on the key group of constrained savers, who have total contributions between the old and new 

caps. These individuals are the key group for testing the predictions of our theoretical model. 

As shown in Section 3, increases in the cap create a substitution effect among these individuals 

that increases the marginal incentive to make contributions and earn income. In contrast, there 

is no substitution effect among inframarginal individuals or very high contributors who 

experience a windfall gain but no change in their tax rate on marginal contributions.  

We note that the constrained group depends on the specific cap change; it consists of people 

with contributions of [$50,000, $100,000] for the ±$50,000 cap changes, and of [$25,000, 

 
32 Considering lower contributors as a control group for high contributors is similar to the common identification 
approach of comparing trend differences in income across affected and unaffected parts of the income distribution 
in studies of tax reforms (see Jakobsen and Søgaard 2020 for a discussion). 
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$50,000] for the ±$25,000 cap changes. To examine the effects on these individuals, we 

restrict the sample to the 2007/08 to 2013/14 years and construct two subgroups for inclusion 

in the sample. 33  In subgroup 1, we select individuals with total contributions between 

[$50,000 − 𝜖𝜖, $100,000 + 𝜖𝜖] in both 𝑡𝑡 − 1 and 𝑡𝑡 and ∆Cap𝑖𝑖𝑡𝑡 ∈ {0K, ±50𝐾𝐾}. In subgroup 2, 

we select individuals with total contributions between [$25,000 − 𝜖𝜖, $50,000 + 𝜖𝜖] in both  

𝑡𝑡 − 1  and 𝑡𝑡  and ∆Cap𝑖𝑖𝑡𝑡 ∈ {0K, ±25𝐾𝐾} . In both subgroups, we set 𝜖𝜖=$3,000 to allow for 

possible optimization errors in the total level of contributions (see Table A9 for estimates with 

alternative values of 𝜖𝜖). 

The estimation equations, which are based on equations (4.1) and (4.2), are: 

∆𝑌𝑌𝑖𝑖𝑡𝑡 = 𝛿𝛿∆Cap𝑖𝑖𝑡𝑡 + 𝐺𝐺1,𝑡𝑡 + 𝐺𝐺2,𝑡𝑡 + FE_age𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 (4.3) 

∆𝑌𝑌𝑖𝑖𝑡𝑡 = ∆Cap𝑖𝑖𝑡𝑡{𝛿𝛿1𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = −50𝐾𝐾) + 𝛿𝛿2𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = −25𝐾𝐾) + 𝛿𝛿3𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = 25𝐾𝐾)  

+𝛿𝛿4𝟏𝟏(∆Cap𝑖𝑖𝑡𝑡 = 50𝐾𝐾)} + 𝐺𝐺1,𝑡𝑡 + 𝐺𝐺2,𝑡𝑡 + FE_age𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 
(4.4) 

 

where 𝐺𝐺1,𝑡𝑡  and 𝐺𝐺2,𝑡𝑡  are subgroup-by-year fixed effects, replacing the year fixed effects in 

equations (4.1) and (4.2). These fixed effects mean that the estimated 𝛿𝛿  coefficients are 

identified from variation within subgroups in the same year, e.g., the control group for 

constrained savers who experience a +$50,000 cap change is individuals with contributions in 

the same range who experience no change in the cap. We expect the estimates of 𝛿𝛿 to grow, as 

our theoretical model predicts that constrained savers will drive the responses to cap changes. 

As part of our robustness checks, we also present results from models that examine 

intertemporal and intra-household shifting behaviors, since such behaviors would threaten the 

interpretation of our results as net economic responses to the cap changes. As explained later 

in Section 5.4, we find little evidence of either type of shifting. 

5 Results 

The main aim of this paper is to test theoretical predictions about how concessional caps affect 

superannuation contributions, taxable income through changes in earnings, income tax 

revenue, and crowding-out of other forms of savings. In Section 5.1, we present estimates from 

the base model (equation 4.1). In Section 5.2, we present estimates from extended models that 

allow the effects to differ across cap changes and subgroups, including our wider age sample 

 
33 We omit the later years in which there were only smaller cap changes of +$5,000 or +$10,000. In 2014/15, the 
cap increased by $5,000 for some individuals and $10,000 for others, but no cohort had no cap change. This makes 
it difficult to conceptualize what it means to have contributions between the new and old cap.  
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and the key group of constrained savers. In Section 5.3, we quantify the responses from this 

group in terms of contribution and income elasticities and discuss these in relation to the 

existing literature. In Section 5.4, as part of robustness checks, we check that our findings 

reflect ‘real’ economic responses rather than resource-shifting to minimize tax. Specifically, 

we examine whether individuals shift their resources between tax years or to their spouse to 

take advantage of the tax concessions. 

5.1 Main estimates   
We present our main estimates (from equation 4.1) in Panel A of Table 2. For each $1,000 

increase in the cap, we estimate that individuals increase their total contributions to 

superannuation by $270. This effect is entirely explained by an increase in concessional 

contributions of $285. Non-concessional contributions are estimated to fall by $15, but this 

estimate is statistically indistinguishable from zero at conventional levels. The point estimate 

indicates that non-concessional contributions fall by around 5 cents for each additional dollar 

of concessional contributions. This modest or zero level of crowding out within superannuation 

is interesting as non-concessional contributions would seem to be a close substitute for 

concessional contributions, offering the same tax benefits in the accumulation phase and (lack 

of) liquidity.  

Importantly, the estimates show large positive effects on taxable income. For each $1,000 

change in the cap, taxable income increases by $175. This appears to be driven by labor supply 

responses, with increases in both sources of earned income: employment income ($107) and 

business income ($75). Overall, these estimates indicate that the increase in earned income is 

enough to fund around two-thirds of the net increase in superannuation contributions 

(0.65=175/270).  

We find little evidence of any strong effects on other components of taxable income (see 

Table A5). The estimates for investment income and capital gains are negative but statistically 

indistinguishable from zero (𝑝𝑝 > 0.05). These results provide no evidence that individuals are 

liquidating/foregoing other investments, but we cannot rule out or bound such responses 

without more direct measures for non-superannuation savings (see Section 4 for a discussion 

of the caveats of such measures).34 We also only see weak evidence of a decrease in deductions 

 
34 One issue with using these outcomes as a proxy for private saving is that any effects may show up with a lag, 
particularly if assets are shifted into superannuation near the end of the financial year. We revisit this issue in 
Section 5.4 but continue to see little evidence of any economically meaningful effects on these outcomes. 
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(𝑝𝑝 > 0.05), which is an interesting finding as deductions in Australia can be sensitive to 

income tax rates (Hamilton 2018). 

Overall, the estimates reveal no statistically significant effect on tax paid, with the point 

estimate indicating a change of -$0 per $1,000 change in the cap. This estimate is a precise 

zero and suggests that the lower tax revenue from an increase in concessional contributions is 

fully offset by the increase in taxable income.35 

To put the magnitude of these estimates into perspective, we report the means of the 

dependent variables and the implied effect of a $25,000 increase in the cap in Table 2. For total 

contributions, the implied increase is $6,750 (or around 19%). For taxable income, the implied 

increase is $4,375 (or around 2.2%).36 These are economically large responses. 

The result of no significant change in taxes paid may be an overly optimistic view of the 

real fiscal cost associated with increasing concessional caps because our estimates ignore taxes 

levied on investment income accrued inside and outside superannuation as well as taxes levied 

on consumption. To address this issue, in Appendix A2, we provide back-of-the-envelope 

calculations of the long-term implications of the government raising the cap by $25,000 for 

individuals aged 45–54. We show that these factors do not change our conclusion that tax 

revenue is relatively unaffected by the cap changes. There is also a significant benefit to high 

contributors in terms of retirement wealth. Our calculations indicate that high contributors will 

have an additional $78,000 in superannuation wealth by the time they turn 55 and at most one-

fourth of this increase comes at the expense of other forms of wealth (in the case where there 

is no short-term change in consumption). This net increase in retirement wealth of 

approximately $60,000 is funded by an increase in earned income of $4,375 per year for 10 

years (and associated investment returns). 

Arguably, a bigger uncertainty over the long-term fiscal implications is the impact on 

retirement decisions. The increases in retirement wealth associated with higher caps may entice 

people to retire earlier, which would reduce government income tax receipt. While future labor 

 
35 This ‘full offset’ is consistent with the average marginal tax rate of individuals in the sample and the size of the 
estimates for concessional contributions and taxable income. While each additional dollar of concessional 
contributions reduces tax paid by roughly 23 cents because it is taxed at 15% instead of 38% (holding income 
fixed), total taxable income rises by around 61 cents for each additional dollar of concessional contributions 
(0.61=175/285), resulting in a 23-cent increase in tax paid (0.38 × 0.61). 
36 We note that the effects on contributions are much larger than any mechanical changes in contributions via 
changes in mandatory employer contributions (i.e., individuals are actively increasing their share of income 
contributed to superannuation). Even if we assume a high fixed contribution rate of 17% for individuals in our 
sample (the rate applicable in the university sector), an increase in mandatory contributions can only explain 11% 
of the increase in contributions (0.11 = 0.17 × 175/270).  
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supply responses are difficult to anticipate, we provide a plausible upper bound for the decline 

in tax revenue at the end of Appendix A2. Our approach suggests that the extra retirement 

wealth from a $25,000 increase in the caps could allow individuals to retire up to 6.5 months 

earlier, assuming that they do not change their ‘retirement wealth target’ (i.e., maintain the 

same overall consumption in retirement). This would cost the government $30,987 in foregone 

tax revenue, which is around 5% of the total income tax paid by these individuals over our 10-

year scenario. This decline in tax revenue is non-negligible and suggests that increasing caps 

may still have sizable net fiscal costs. 

5.2 Estimates from extended models 
Allowing for non-linear and asymmetric impacts. We first present estimates from the 

extended model (equation 4.2) in Panel B of Table 2. By allowing the effects to differ across 

cap changes, this specification enables us to see whether the main estimates are driven by a 

particular cap change. Overall, the estimates verify the robustness of the key results. The 

estimates are consistently positive and statistically significant for total contributions, taxable 

income and employment income, while the estimates for tax paid are consistently close to zero 

for all cap changes. The estimates for business income are relatively sensitive, with positive 

and significant estimates for the +$25,000 and +$50,000 cap changes but not for the other cap 

changes. Estimates are qualitatively similar across the different cap changes. While the 

estimates show non-linear patterns for total contributions, with larger estimates for the cap 

changes of ±$25,000 than ±$50,000, this pattern is less clear for the three income measures. 

Importantly, estimates show broadly similar impacts for cap increases and decreases, although 

there is suggestive evidence of stronger responses to cap decreases for total contributions and 

taxable income, particularly for the ±$50,000 changes. These results do not support the notion 

that responses to cap increases, which may be anticipated, are exaggerated by intertemporal 

shifting.37 

Other robustness checks.  As discussed earlier, we perform a range of robustness analyses, 

especially regarding the sensitivity of results to our sample definition of high contributors and 

a detailed assessment of the parallel-trends assumption, which are available in Online 

Appendix A3, Figures A1–A3, Tables A1–A4.  We also estimate the effects on a larger age 

sample (45–54), which increases our sample size but makes the identifying assumptions 

 
37 We find a similar result if we compare the same cap changes of -$25,000 in 2009/10 (which was completely 
unexpected) and 2012/13 (which was pre-announced but subject to policy uncertainty). Table A6 shows that the 
estimated effects of these changes are statistically indistinguishable from one another. 
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slightly harder to justify. The estimates remain similar in magnitude to those in Section 5.1 and 

indeed become more precise (see Table A7). For this sample, positive and significant estimates 

are observed for business income across both positive and negative cap changes, and we also 

see statistically significant evidence of a crowding out of non-concessional contributions. 

However, the crowding-out remains modest, with the point estimates indicating that each 

additional dollar of concessional contributions reduces non-concessional contributions by just 

8 cents.  

Impacts on constrained savers. Next, we examine whether these effects are driven by 

constrained savers, who experience a substitution effect that increases the marginal incentive 

to make contributions and earn income. In Table 3, we present estimates of equations (4.3) and 

(4.4). As expected, by focusing on the key group of constrained savers, the estimates are 

considerably larger – around twice as large – than in Table 2. For example, the estimates from 

the linear model in Panel A indicate that constrained savers increase their contributions by 

$11,875 (+34.1%) and their total taxable income by $8,975 (+4.7%) in response to a $25,000 

increase in the cap. These increases are again predominantly explained by an increase in 

concessional contributions and earned income, with estimated increases in employment income 

of $4,850 and business income of $2,100.38 The increase in concessional contributions partly 

crowds out non-concessional contributions, although the effect remains modest, with non-

concessional contributions falling by 10 cents for each additional dollar of concessional 

contributions. There remains little evidence of any significant effects on tax revenue. 

Panel B presents the estimates based on equation (4.4), which allows for heterogeneous 

responses from constrained savers based on the size and direction of the cap change. The 

estimates are consistently positive and statistically significant for total contributions, taxable 

income and employment income, while the estimates for business income remain sensitive to 

the particular cap change. The estimates for tax paid are consistently close to zero across the 

different cap changes. Contrary to the estimates in Table 2, the estimates for total contributions 

and taxable income are larger for the ±$50,000 changes than the ±$25,000 changes. This 

pattern may reflect differences in the types of individuals constrained by these changes, as 

individuals constrained by the larger changes are wealthier, and highlights the importance of 

 
38 Most of the remaining effect on taxable income appears to be explained by an increase in investment income. 
Table A8 shows an estimated increase in investment income of $1,750 (𝑝𝑝 < 0.05) for an increase in the cap of 
$25,000. However, this effect is not robust. For the wider age sample (45–54), the estimated effect on investment 
income is less than half the size and statistically indistinguishable from zero, while the estimates for employment 
income and business income shrink only slightly and their t-statistics increase. 
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restricting the sample to constrained savers for understanding effect heterogeneity. We 

continue to see only suggestive evidence of different responses to increases and decreases in 

the cap, with some evidence of larger effects on total contributions and taxable income for 

decreases in the cap, particularly for the ±$50,000 changes. 

A few remarks are in order about the effects on income and consumption. In the constrained 

sample, the average disposable income falls by $1,728 (1.7%) in response to a $25,000 cap 

increase (Panel A).39 To illustrate, suppose the individual consumes a fixed percentage of their 

disposable income; then, the fall in consumption is also 1.7%, which is smaller than the 4.7% 

increase in income. While the relative sizes of the responses are theoretically ambiguous, this 

modest consumption response suggests that individuals smooth their consumption over time, 

which is consistent with a core result in the consumption-saving literature. Related to this point, 

the strong contribution response suggests that these individuals value tax incentives rewarding 

future consumption and are relatively patient and/or non-liquidity constrained.40 This is not 

surprising given that our sample consists of people with high baseline levels of income and 

contributions. While we cannot directly test the role of patience and (the lack of) liquidity 

constraints, the larger responses to the ±$50,000 cap changes – which affect people who have 

higher incomes and contributions – provides indirect support. 

5.3 Elasticities among constrained savers  
To quantify the magnitude of these responses, we construct elasticities with respect to the net-

of-tax rate on marginal contributions to superannuation. Cap changes induce a large change in 

this rate of up to 30 percentage points among constrained savers. At this magnitude, the relative 

change depends on the base: for an increase in the cap, the net-of-tax rate on marginal 

contributions increases from  1 − 𝜏𝜏, which is equal to 0.596 on average, to 1 − 𝜏𝜏𝑠𝑠 = 0.85, an 

increase of 42.6% (0.85−0.596
0.596

); for a cap decrease of the same magnitude, the net-of-tax rate 

reduces by 29.9% (0.596−0.85
0.85

). These changes in net-of-tax rates are very large, e.g., the large 

1986 tax cut in the U.S. studied by Feldstein (1995) induced a comparable increase of 44%.41 

 
39  Individuals in the sample have an average marginal tax rate of 40.4%,  
implying (8,975 − 11,875) × (1 − 0.404) = $1728. 
40 E.g., they have high values of the discount factor 𝛽𝛽 and/or the expected value function in FOCs (3.6)–(3.10). 
41 See the end of Section 3 for a discussion of the impacts of cap changes on effective marginal tax rates. 
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Table 3 presents the elasticities implied by our estimates.42 For total contributions, the 

implied elasticities are close to one, ranging from 0.77 to 1.07. This means that constrained 

savers would raise their contributions by 7.7–10.7% in response to a 10% increase in the net-

of-tax rate on marginal contributions.  

While estimated net-of-tax contribution elasticities are novel, our main focus is on 

estimating taxable income and employment income elasticities, which are more common in the 

literature. Our estimates are generally one order of magnitude smaller than the contribution 

elasticities. For the ±$25,000 cap changes, the elasticity on taxable income (ETI) is between 

0.077 and 0.101, and the elasticity on employment income is between 0.051 and 0.078. These 

are within the range of recent estimates by Neisser (2021) of the mean gross-income elasticity 

estimates in the literature (0.053–0.120) based on a meta-regression approach that accounts for 

contextual factors (they also report an unadjusted mean elasticity of 0.287). For the bigger cap 

changes, the taxable and employment income elasticities are noticeably larger – 0.177 and 

0.124 for the +$50,000 cap change, and 0.378 and 0.331 for the −$50,000 cap change – 

possibly because they affect groups with marginally higher income overall and much higher 

income from self-employment.43 These estimates are above Neisser’s mean elasticities but are 

not outliers (see their Figure 1 for the distribution of elasticities in the literature), especially for 

estimates based on similar populations and context, e.g., very high-income individuals, the self-

employed, and individuals exposed to larger tax changes.44   

To our knowledge, we provide the first estimates of the elasticity of taxable income (and 

its components) with respect to the net-of-tax rate on marginal contributions to private 

pensions. Given that most countries have multiple tax bases that are taxed at different rates, 

such cross-tax elasticities are important for understanding the efficiency of taxation. Yet only 

a handful of studies have managed to estimate such effects (Romanov 2006; Pirttilä and Selin 

2011; Kleven and Schultz 2014; Mortenson 2016). Our results indicate that the concessional 

 
42 We calculate these elasticities using the specific marginal tax rate for each group. On average, marginal tax 
rates are slightly higher for individuals constrained by the larger cap changes (ranging from 40.0% to 42.7%). 
43 Note that the cap decreases induce a much larger relative change in the net-of-tax rate on contributions than 
cap increases (see the start of this section), despite the same percentage-point change. If we re-scale the elasticities 
for the −$50,000 cap change, we obtain more similar estimates of 0.233 and 0.267. 
44 For example, Gruber and Saez (2002) estimate a gross-income elasticity of 0.17 for upper income earners. 
Kleven and Schultz (2014) study a major Danish reform in 1987 and estimate a labor-income elasticity of 0.26 
among the most affected group, among whom the reform increased the net-of-tax rate on labor income by  
15–42%. They find much smaller elasticities from kinks and smaller reforms.  
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tax treatment of superannuation contributions considerably reduces the distortionary effects of 

income taxes on labor supply decisions.45  

These sizable taxable income elasticities demonstrate that earnings should not be assumed 

to be exogenous with respect to the tax treatment of private pensions. Nonetheless, they may 

provide an upper bound of these responses. Our elasticities are based on local treatment effects 

for a population with high incomes and a high level of self-employment, groups that 

consistently show the highest elasticities (Saez, Slemrod, and Giertz 2012). Our estimates are 

also identified off very large changes in marginal tax rates (up to 30 percentage points), which 

typically result in larger elasticities due to hours constraints and adjustment costs (Chetty, 

Friedman, Olsen, and Pistaferri 2011; Kleven and Schultz 2014).  

To further examine heterogeneity, Table 4 shows the effects by demographic subgroups of 

constrained savers: gender, marital status, and employment type. To simplify the comparisons 

between groups, we present the estimates from the linear specification (equation 4.3) along 

with the implied elasticity of a +$25,000 cap change. The estimates show sizable and 

statistically significant effects for all subgroups on the key outcomes (total contributions, 

taxable income and employment income). 

The effects are stronger among women than men. In particular, the taxable income and 

employment income elasticities are about three-times as high for women relative to men (0.209 

vs. 0.075; 0.154 vs. 0.049). This result is consistent with the broader labor supply literature 

(see Keane 2011 for a review). As in other studies that use administrative tax records, we do 

not observe work hours; however, our sample shows that women have a much lower baseline 

level of earnings, which is indicative of lower baseline work hours and hence more room to 

increase labor supply.46  

The responses are similar among married and unmarried individuals. The taxable income 

elasticities are 0.103 and 0.137, respectively, and the employment income elasticities are 0.082 

and 0.061, respectively. 

To assess possible labor supply responses, we report the effects on employees, who may be 

less likely to manipulate their income. In Table 4, we define “employees in 𝑡𝑡 − 1 ” as 

 
45 The cross-tax elasticities of taxable income net of concessional contributions are mildly negative (-0.16 to  
-0.04, not shown), implying modest substitution between the two tax bases overall. 
46 Table 4 shows that in the constrained sample, women’s employment income is about 60% to that of men. This 
is unlikely to be explained by the discrepancy in wage rates alone. See e.g., Burns and Ziliak (2017) for discussions 
of administrative versus survey data in ETI analysis. 
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individuals who had zero business income in the previous year.47 The taxable income and 

employment income elasticities are 0.083 and 0.050, respectively, and both are statistically 

significant at the 1 percent level. To put this into context, this result implies that employees in 

the constrained sample increase their employment income by $4,000, or +2.1% relative to the 

baseline level of $188,033, in response to a +$25,000 cap change. If we interpret the increase 

in employment income in terms of work hours, a 2.1% increase in hours worked is an increase 

of 0.84 hours per week for a full-time worker (assuming 40 hours/week), which appears 

plausible. Also, note that the cap change has no effect on business income, which suggests that 

the income response of employees does not come from starting new businesses.48 While these 

employees have high-paying jobs where the number of contractual hours may be difficult to 

change, we also posit that these jobs are unlikely to be paid by the hour and are likely to have 

a performance-related/bonus component and/or offer promotion pathways that depend on work 

intensity/hours. Individuals may also be more likely to move to – or remain in – jobs that 

require a high hours commitment if their cap is raised. These potential mechanisms are fruitful 

directions for future research. 

At the bottom of Table 4, we report the effects among individuals who had any business 

income in the previous year. Note that this group also includes individuals who received both 

employment and business income in 𝑡𝑡 − 1. The taxable income, employment income and 

business income elasticities are 0.134, 0.109 and 0.159, respectively. 

5.4 Exploring alternative explanations 
In this section, we examine whether our estimates are likely to capture ‘real’ economic 

responses or resource-shifting to minimize tax. One possibility is that individuals may shift 

resources between tax years to take advantage of the tax concessions (le Maire and Schjerning 

2013; Kreiner, Leth-Petersen, and Skov 2016; Martínez, Saez, and Siegenthaler 2021). Another 

possibility is resource-shifting between spouses (Stephens and Ward-Batts 2004).  

Intertemporal shifting. Section 4.2 (Empirical Strategy) discussed the possibility that 

individuals may shift their resources intertemporally to take advantage of an anticipated cap 

change. For example, they may delay contributions until the cap increases to minimize tax 

(income-shifting incentives are much less obvious; see below). This re-allocation of resources 

 
47 The results are similar if we define employees as individuals who had zero business income in both the current 
and previous year. 
48 If individuals held more sideline jobs as an independent contractor, this will show up as part of the business 
income response.  
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across time does not reflect an aggregate increase in contribution and income, which we are 

primarily interested in. We examined this possibility by estimating a model with asymmetric 

impacts (Table 2), based on the insight that reductions in the cap are difficult to anticipate, 

while increases in the cap, which mainly result from individuals reaching the age of 50, are 

easier to anticipate. The results did not support resource-shifting. In this section, we perform 

extra robustness checks using a dynamic model. 

To better understand the nature of intertemporal shifting behavior and our hypotheses 

below, consider an individual who contributes $30,000 per annum to superannuation when 

facing a cap of $25,000 every year. Now suppose that this individual learns that the cap will 

increase next year from $25,000 to $50,000. This individual may respond by shifting, say, 

$5,000 of contributions from this year to next year in order to reduce tax. That is, the individual 

may contribute $25,000 this year, $35,000 next year, and $30,000 in subsequent years. In this 

case, the cap increase has no net impact on contributions, even though contributions increase 

by $10,000 in the year the cap is increased (i.e., the net effect is overestimated).  

To examine such behavior in more detail, we use our expanded age sample (45–54) and 

augment equation (4.1) with variables for the cap change last year for individual 𝑖𝑖, ∆Cap𝑖𝑖𝑡𝑡−1, 

and the cap change next year, ∆Cap𝑖𝑖𝑡𝑡+1. Also, based on the insight that cap increases are largely 

expected while cap decreases are either partially or completely unexpected, we distinguish 

between positive and negative cap changes (in the past, present and future). 

Specifically, we estimate the following regression: 

∆𝑌𝑌𝑖𝑖𝑡𝑡 =  �𝛿𝛿0𝑝𝑝𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡 > 0) + 𝛿𝛿0𝑛𝑛𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡 < 0)� × ∆Cap𝑖𝑖𝑡𝑡 
           +�𝛿𝛿1𝑝𝑝𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡+1 > 0) + 𝛿𝛿1𝑛𝑛𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡+1 < 0)� × ∆Cap𝑖𝑖𝑡𝑡+1 
           +�𝛿𝛿−1𝑝𝑝𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡−1 > 0) + 𝛿𝛿−1𝑛𝑛𝟏𝟏(ΔCap𝑖𝑖𝑡𝑡−1 < 0)� × ∆Cap𝑖𝑖𝑡𝑡−1 
             +𝛾𝛾t + FE_age𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 

(5.1) 

If the outcomes are entirely driven by intertemporal shifting, we would expect 𝛿𝛿−1𝑝𝑝 = 𝛿𝛿1𝑝𝑝 <

0, 𝛿𝛿−1𝑛𝑛 = 𝛿𝛿1𝑛𝑛 < 0 and  𝛿𝛿0𝑝𝑝 = −(𝛿𝛿−1𝑝𝑝 + 𝛿𝛿1𝑝𝑝), 𝛿𝛿0𝑛𝑛 = −(𝛿𝛿−1𝑛𝑛 + 𝛿𝛿1𝑛𝑛). (In the example above, 

𝛿𝛿−1𝑝𝑝 = 𝛿𝛿1𝑝𝑝 = −5000 and 𝛿𝛿0𝑝𝑝 = 10000.) If there is no intertemporal shifting and no dynamic 

effects, we would expect 𝛿𝛿−1⋅ = 𝛿𝛿1⋅ = 0. If there are dynamic responses following the cap 

change, we would expect 𝛿𝛿−1⋅ > 0. Overall, if our estimates mainly reflect net impacts on 

contributions and income, we would expect the 𝛿𝛿0⋅ estimates to be much larger in magnitude 

than the 𝛿𝛿−1⋅ and 𝛿𝛿1⋅ estimates.49  

 
49 Cap changes occur frequently and in different sizes and directions over our sample period, providing useful 
variation but making it difficult to isolate the dynamic effects of particular cap change beyond equation (5.1). 
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We do not find any evidence of intertemporal shifting for taxable income and employment 

income (see Table A10). All the 𝛿𝛿1⋅  and 𝛿𝛿−1⋅  estimates are close to zero and statistically 

insignificant, suggesting the absence of anticipatory and dynamic responses. The results are 

qualitatively similar for business income, although the 𝛿𝛿1⋅ and 𝛿𝛿−1⋅ estimates are more volatile 

(still statistically insignificant).50 

In fact, the incentive to shift income intertemporally is much less obvious than the incentive 

to shift contributions, since the cap changes affect the marginal tax rate on contributions rather 

than income. This is contrary to the usual context of studies examining income shifting (e.g., 

Kreiner, Leth-Petersen, and Skov 2016), where income tax reforms can induce people to reduce 

tax by shifting income away from periods where their marginal tax rate is high to periods where 

their marginal tax rate is low. Individuals may still be able to reduce tax by shifting income to 

years with higher caps if they can cross into a lower income tax bracket (affecting their 

marginal tax rate). However, the tax benefit will be relatively small compared to the potential 

tax benefit from shifting contributions; shifting $1 of contributions intertemporally may save 

up to $0.30 in tax for individuals inside the top tax bracket, while shifting $1 of income will 

save up to $0.08 only. 

Unlike income, we find some evidence of anticipatory and dynamic responses for 

contributions in the dynamic model. In response to (expected) positive cap changes in the 

following year, high contributors reduce total contributions by $102 (per $1,000 increase in the 

cap). They then increase contributions by $246 in the year of cap change, and then another 

increase of $33 in the following year.  For (unexpected) negative cap changes, there was little 

evidence of any meaningful anticipatory or dynamic effects on contributions.  

Intra-household shifting. Cap changes may create spillovers between spouses. For 

example, consider a married couple (A and B) who are both high contributors. Suppose the cap 

increases for B, who responds by increasing their contributions and taxable income. In a unitary 

household, part of these responses may reflect a shift in contributions and income from A to B 

to take advantage of the larger tax concession. In a collective household, where there is 

bargaining over the allocation of resources, there may be other incentives. For example, in 

 
50  The model does not examine “permanent” shifting, e.g., the employer underpays the employee relative to 
worker output in all periods before the expected cap increase at age 50, and then uses the cumulative 
underpayment to backpay the employee after age 50. Such multi-year contracts carry substantial legal and 
contractual risks, and the benefits to employees may be small given that the cap changes do not affect the marginal 
tax rate on income. Indeed, we find that unexpected changes have larger effects than expected cap changes, which 
do not support predictions from permanent shifting. 
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reaction to B’s increase in contributions (and reduction in disposable income), A may do the 

same to “protect” his/her share of resources.  

In Section 5.3, we showed that our key findings are robust in the subsample of unmarried 

individuals (see Table 4), which suggests that intra-household shifting is not driving our 

estimates. We provide further support by examining married individuals below. We consider 

two empirical approaches to examine the extent of intra-household shifting. First, we estimate 

the following model: 

∆𝑌𝑌𝑖𝑖𝑡𝑡 = 𝜔𝜔ΔSpCapit + 𝛾𝛾t + FE_age𝑖𝑖𝑡𝑡 + FE_SpAge𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 (5.2) 

for the subsample of married individuals (from the main sample) who experience no cap change 

(Δ𝐶𝐶𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0). The cap change of the spouse is denoted by ΔSpCap𝑖𝑖𝑡𝑡, which is known because 

our data contains information on the age of the spouse in years.51 We control for spousal age 

with a set of fixed effects, FE_SpAge𝑖𝑖𝑡𝑡. If there are no spousal spillovers, we would expect 𝜔𝜔 =

0; if contribution/income shifting is important in a unitary household, we would expect 𝜔𝜔 < 0. 

The above approach excludes married individuals who experience a cap change themselves. 

Our second approach uses the full subsample of married individuals and examines in a more 

general manner whether the direct effects of a cap change on married individuals are larger 

when there is a stronger incentive for shifting, i.e., when the study individual’s cap increases 

relative to their partner’s. Specifically, we estimate the following regressions: 

∆𝑌𝑌𝑖𝑖𝑡𝑡 = ∆Cap𝑖𝑖𝑡𝑡(𝛿𝛿 + ω𝟏𝟏{ΔCap𝑖𝑖𝑡𝑡  × ΔSpGap𝑖𝑖𝑡𝑡 > 0}) + 𝛾𝛾t + FE_age𝑖𝑖𝑡𝑡 + FE_SpAge𝑖𝑖𝑡𝑡 + 𝛽𝛽∆𝑋𝑋𝑖𝑖𝑡𝑡+𝜖𝜖𝑖𝑖𝑡𝑡 (5.3) 

where SpGap𝑖𝑖𝑡𝑡 = Cap𝑖𝑖𝑡𝑡 − SpCap𝑖𝑖𝑡𝑡, the difference between the cap for study individual 𝑖𝑖 and 

their spouse in year 𝑡𝑡. The indicator variable, 𝟏𝟏{Δcapit  × ΔSpGapit > 0}, is equal to one if: 

(a) the cap increases for individual 𝑖𝑖 and the spousal cap gap increases; or (b) 𝑖𝑖’s cap falls and 

the spousal cap gap falls. For example, the indicator variable would equal 1 if Δcapit = 25,000 

and ΔSpGapit = 15,000, i.e., if the individual’s cap increases by $25,000 and the spouse’s cap 

increases by $10,000. If contribution/income shifting is important in a unitary household, we 

would expect 𝜔𝜔 to be strongly positive. In the above example, this implies that the spouse may 

shift contributions to the study individual to take advantage of tax concessions, relative to the 

case where both caps increase by $25,000 (ΔSpGapit = 0).  

 
51 Although we have information on spousal age, it is not possible to link the tax records of spouses in our data. 
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The estimates of (5.2) and (5.3) do not support contribution and income shifting as in a 

unitary household (see Table A11). In approach 1, we fail to find any statistically significant 

spousal spillovers. In approach 2, the estimates of 𝜔𝜔 are negative for most outcomes and much 

smaller than 𝛿𝛿  in magnitude; again in contrast to the predictions for a unitary household. 

Overall, this analysis suggests that intra-household shifting behavior plays at best a limited role 

in driving our estimates. This mitigates the concern that the increases in contributions and 

income among married individuals are muted by spousal responses. 

6 Conclusion 

Many governments offer tax concessions for private pension contributions in an attempt to 

raise retirement savings, encourage self-reliance in retirement and alleviate the fiscal pressures 

of an aging population. However, there are concerns about the cost-effectiveness of such 

measures because they may erode the income tax base and lead to a reallocation of private 

wealth without raising it. For the former, changes in income tax revenue depend crucially on 

how people respond to the resulting reduction in their effective tax rate, especially through 

changes in labor supply. To date, the literature has overlooked this issue, with most studies 

focusing on the impacts on saving responses (Poterba, Venti, and Wise 1995; Engen, Gale, and 

Scholz 1996; Gelber 2011; Chetty et al. 2014; Messacar 2018; Andersen 2018).  

In a first attempt to address this issue, this study suggests that labor supply responses are 

an important consideration in understanding the cost-effectiveness of tax concessions for 

private pension contributions. Based on the predictions of a theoretical model and supportive 

empirical results that take advantage of several large changes to contribution caps, we find that 

higher contribution caps induce strong labor supply responses before retirement among high-

income earners. The resulting increase in income tax revenue is enough to fully offset tax losses 

from the additional tax concessions on contributions. We estimate cross-tax employment 

income elasticities between 0.05 and 0.33, which suggests that the labor supply of high-income 

earners is sensitive to the tax treatment of private savings. While these responses are restricted 

to the high-income earners who are affected by the contribution caps, a general implication of 

our findings is that overlooking labor supply responses to tax incentives for private savings 

may over-estimate the fiscal cost of these measures. That said, we show that the long-term 

fiscal implications may be sensitive to effects on retirement decisions, which are also important 

to understand. This is a promising area for future research. 
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Figure 1: Concessional contribution caps in Australia by age over the sample period 

 
Notes: This figure shows how the concessional contribution caps have changed by age and time over our sample 
period. Individuals aged 60+ had access to the cap of $35,000 one year earlier (in 2013/14), but otherwise all 
individuals aged 50+ had the same cap in each year. See Section 2 for more details on the three reforms. 
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Figure 2: Illustration of the key tradeoffs and predictions of the model 

(a) Relationship between tax paid and contributions 

 
 

(b) Relationship between retirement wealth and disposable income 

 
Summary of actual and expected impacts of an increase in the cap from 𝒔𝒔𝑳𝑳 to 𝒔𝒔𝑯𝑯 

 Direct effect on  Expected effect on 
Initial 

contributions 
Exp. 

Retirement 
wealth 

Marginal tax rate 
on contributions 

 Retirement 
contributions 

Labor 
earnings 

Private 
Savings 

< �̅�𝑠𝐿𝐿 positive zero  small neg. small neg. uncertain 
∈ [𝒔𝒔�𝑳𝑳, 𝒔𝒔�𝑯𝑯) positive negative  positive positive negative 
≥ �̅�𝑠𝐻𝐻 positive zero  small neg. small neg. uncertain 

 
Notes: These figures show in (a) how superannuation contributions reduce an individual’s tax burden up to the 
cap but have no effect thereafter and in (b) how superannuation contributions increase retirement wealth at the 
expense of disposable income in the current period. In each figure, the direct effect of an increase in the cap is 
illustrated by a shift from the gray line to the black line. The table above summarizes the predicted impacts of an 
increase in the cap. The model predicts opposing impacts for a decrease in the cap. See Section 3 for more details. 
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Figure 3: Histogram of total superannuation contributions by the concessional cap level 

 
 
Notes: This figure shows histograms of total superannuation contributions for individuals aged 48–51 with $1,000 
bins. We present the histograms for individuals facing the three most common concessional contribution caps. 
We also overlay the cumulative distributions with respect to each cap level. These lines correspond to the right 
axis. The sample comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 
2013/14 years. 
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Figure 4: Mean changes in outcomes by changes in the concessional cap 
 

(a) Main sample (high contributors) 
 

 
 

(b) Unconstrained sample (low-to-medium contributors)  
 

 
 

Notes: These figures show how mean changes in the key outcomes (from year 𝑡𝑡 − 1 to 𝑡𝑡) are correlated with 
changes in the concessional cap. To account for common changes in outcomes, we subtract the mean change in 
the relevant outcome for individuals who experience no change in the cap. (a) shows this relationship for our main 
sample of high contributors, which consists of individuals who contributed more than $22,000 in year 𝑡𝑡 and 𝑡𝑡 −
1. (b) shows the relationship for lower contributors, who contributed no more $22,000 in both years. The sample 
comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We 
restrict the sample to individuals aged 48 to 51. 
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Figure 5: Concessional contribution caps over time for cohorts in the baseline sample 

Notes: This figure shows how the concessional cap has changed over time for different birth cohorts in our sample 
of 48–51-year-olds. Cohorts run from July to June, e.g., “1958” corresponds to individuals born between July 
1957 and June 1958.  
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Table 1: Descriptive statistics: Means and standard deviations 

 

 

Population 
aged 48–51 

(1) 

Main sample:  
High contributors 

(2) 
 
Contribution, income and tax variables 
 

Total contributions 
 

9,621 
(19,146) 

36,796 
(21,898) 

 
Tax-favored (concessional) contributions 
  

7,918 
(8,994) 

32,159 
(12,941) 

 
Other (non-concessional) contributions 
      

1,703 
(15,756) 

4,638 
(17,319) 

 
Taxable income 
 

78,734 
(68,173) 

202,161 
(129,586) 

 
Employment income 
  

74,475 
(60,625) 

161,314 
(127,782) 

 
Business income 
      

4,792 
(33,754) 

32,842 
(93,334) 

 
Investment Income 
      

1,710 
(19,544) 

11,486 
(49,600) 

 
Net capital gain 
 

799 
(10,459) 

2,374 
(15,252) 

 
Deductions: excluding superannuation 
 

2,990 
(6,310) 

6,597 
(12,892) 

 
Total tax paid 
 

17,607 
(25,141) 

57,701 
(57,134) 

 
Marginal tax rate 29.3% 38.1% 

 
Average tax rate 22.4% 28.5% 

Demographics 
 

Age in years 49.5 49.6 
 

Married 63.5% 77.3% 
 

Male 50.5% 66.1% 
 

In top tax bracket 6.1% 45.4% 
 

Has investment property 20.3% 37.7% 
 

Has trust/business income 21.2% 46.2% 
 

Uses tax accountant 77.7% 82.7% 
 

Observations 731,773 43,104 
 

Individuals 263,013 15,340 

Notes: This table summarizes the characteristics of our main sample and compares it to 
the broader population of individuals aged 48–51. The table presents the means and 
standard deviations of key variables (in parentheses). The sample comes from a 10% 
random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. 
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Table 2: Main estimates on high contributors 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

favored Other 
 

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Linear and symmetric effects of cap changes 

Δ cap ($000s) 270** 285** -15  175** 107** 75**  -0 
 (19) (12) (15)  (34) (28) (25)  (14) 
          
Effect of $25K increase 6,750 7,125 -375  4,375 2,675 1,875  0 

Dependent mean at 𝑡𝑡 − 1 35,740 31,397 4,343  199,171 159,797 32,335  56,798 

R-squared 0.055 0.297 0.004  0.006 0.010 0.022  0.003 

Panel B: Allowing for non-linearities and asymmetries 

𝟏𝟏(Δ cap ∈ {$5K, $10K}) × 
Δ cap ($000s) 218 438** -220  294 11 125  49 
 (125) (20) (123)  (290) (226) (219)  (126) 

          
𝟏𝟏(Δ cap =  $25K) × 
Δ cap ($000s) 413** 469** -57  209** 144** 116*  -38 

 (34) (12) (32)  (70) (54) (54)  (28) 
          

𝟏𝟏(Δ cap =  −$25K) 
× Δ cap ($000s) 463** 534** -71*  262** 131* 14  -39 

 (32) (11) (30)  (67) (53) (48)  (28) 
          

𝟏𝟏(Δ cap =  $50𝐾𝐾) 
× Δ cap ($000s) 203** 244** -42*  151** 59 101**  8 

 (24) (16) (18)  (44) (37) (33)  (18) 
          

𝟏𝟏(Δ cap =  −$50K) 
× Δ cap ($000s) 286** 274** 12  198** 143** 45  9 

 (23) (15) (18)  (45) (36) (34)  (18) 
           

Dependent mean at 𝑡𝑡 − 1 35,740 31,397 4,343  199,171 159,797 32,335  56,798 
R-squared 0.058 0.316 0.005  0.006 0.010 0.022  0.003 
* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. N=27,710. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap from equation (4.1) 
in Panel A and (4.2) in Panel B. All regressions include a full set of year and age fixed effects, as well as controls for 
changes in marital status, business ownership, and investment property ownership and a female dummy that allows for 
different trends for men and women. The sample comes from a 10% random sample of longitudinal tax records in 
Australia for the 2007/08 to 2016/17 years. We restrict the sample to individuals aged 48 to 51 with contributions of at 
least $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1. 
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Table 3: Estimated effects on the constrained sample 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 
Total 

Tax 
favored Other 

  
Taxable 

 
Employment Business 

 
Total    

 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Linear and symmetric effects of cap changes 

Δ cap ($000s) 475** 
(15) 

529** 
(14) 

-54** 
(7) 

 359** 
(53) 

194** 
(40) 

84* 
(41) 

 1 
(23) 

Effect of $25K increase 11,875 13,225 -1,350  8,975 4,850 2,100  25 

Dependent mean at 𝑡𝑡 − 1 34,786 32,718 2,068  191,639 154,347 31,007  53,034 

R-squared 0.359 0.472 0.044  0.011 0.017 0.021  0.006 

Panel B: Allowing for non-linearities and asymmetries 

𝟏𝟏(Δ cap = $25K)
× Δ cap ($000s) 

358** 
(14) 

428** 
(12) 

-71** 
(9) 

 244** 
(80) 

132* 
(61) 

111 
(60) 

 -9 
(32) 

     Implied effect 8,950 10,700 -1,775  6,100 3,300 2,775 -225 

     Dep. mean at 𝑡𝑡 − 1 27,127 24,547 2,579  186,154 148,975 30,330 51,794 

     Elasticity wrt 1 − 𝜏𝜏*  
 

0.770 1.009 -1.782  0.077 0.051 0.232 -0.011  

𝟏𝟏(Δ cap = −$25K)
× Δ cap ($000s) 

430** 
(14) 

506** 
(12) 

-77** 
(8) 

 239** 
(74) 

149* 
(59) 

-50 
(54) 

-30 
(31) 

     Implied effect -10,750 -12,650 1,925  -5,975 -3,725 1,250 750 

     Dep. mean at 𝑡𝑡 − 1 37,231 36,623 607  189,136 154,423 27,262 50,954 

     Elasticity wrt 1 − 𝜏𝜏* 
 

0.940 1.129 -8.889  0.101 0.078 -0.143 -0.047 

𝟏𝟏(Δ cap = $50𝐾𝐾)
× Δ cap ($000s) 

486** 
(31) 

520** 
(29) 

-33* 
(15) 

 323** 
(87) 

146* 
(63) 

201** 
(69) 

-21 
(35) 

     Implied effect 24,300 26,000 -1,650  16,150 7,300 10,050 -1,050  
     Dep. mean at 𝑡𝑡 − 1 53,378 48,950 4,427  190,131 117,846 56,168 50,314 

     Elasticity wrt 1 − 𝜏𝜏* 
  

0.955 1.089 -1.024  0.177 0.124 0.416 -0.045 

𝟏𝟏(Δ cap = −$50K)
× Δ cap ($000s) 
 

561** 
(29) 

607** 
(24) 

-46* 
(19) 

 574** 
(101) 

322** 
(80) 

  

74 
(82) 

64 
(44) 

     Implied effect -28,050 -30,350 2,300  -28,700 -16,100 -3,700 -3,200 

     Dep. mean at 𝑡𝑡 − 1 79,818 77,282 2,536  218,484 144,964 54,316 52,334 

     Elasticity wrt 1 − 𝜏𝜏* 
 

1.067 1.188 -3.147  0.378 0.331 0.185 0.173 

R-squared 0.362 0.474 0.045  0.012 0.018 0.022 0.006 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. N=14,883. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap on individuals with 
contributions between the new and old caps from equations (4.3) in Panel A and (4.4) in Panel B. All regressions include 
year and age fixed effects, controls for changes in marital status, business ownership, and investment property ownership, 
and a female dummy. The sample comes from a 10% random sample of longitudinal tax records in Australia for the 
2007/08 to 2013/14 years. We restrict the sample to individuals aged 48 to 51 with contributions in the relevant range. 
See Section 4.2 for more details. 
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 Table 4: Effect heterogeneity among the constrained sample  
 

  Dependent variable: Change in 
  Contributions  Income  Tax paid 
 

 Total 
Tax 

favored Other  Taxable Employment Business  Total 
  (1) (2) (3)  (4) (5) (6)  (7) 
Men (N=10,049) 
 Δ cap ($000s) 

  
440** 
(18) 

500** 
(17) 

-60** 
(8) 

 277** 
(70) 

153** 
(54) 

58 
(48) 

 -33 
(31) 

 Dep. mean at 𝑡𝑡 − 1 34,532 32,369 2,164  209,660 177,403 29,074  61,526 

 Crude elasticity 0.719 0.872 -1.565  0.075 0.049 0.113  -0.030 

Women (N=4,834) 
 Δ cap ($000s) 

 
538** 
(25) 

578** 
(23) 

-41** 
(13) 

 506** 
(79) 

257** 
(53) 

136 
(76) 

 60* 
(30) 

 Dep. mean at 𝑡𝑡 − 1 35,313 33,443 1,870  154,178 106,416 35,027  35,380 

 Crude elasticity 0.972 1.103 -1.400  0.209 0.154 0.248  0.108 

Married in 𝑡𝑡 − 1 (N=10,757) 
 Δ cap ($000s) 

 
490** 
(17) 

548** 
(16) 

-58** 
(8) 

 336** 
(61) 

213** 
(46) 

88 
(49) 

 -8 
(26) 

 Dep. mean at 𝑡𝑡 − 1 34,593 32,522 2,070  192,071 153,392 32,402  52,913 

 Crude elasticity 0.833 0.991 -1.647  0.103 0.082 0.160  -0.009 

Unmarried in 𝑡𝑡 − 1 (N=4,126) 
 Δ cap ($000s) 

 
452** 
(27) 

490** 
(25) 

-38** 
(12) 

 448** 
(102) 

164* 
(80) 

74 
(73) 

 40 
(44) 

 Dep. mean at 𝑡𝑡 − 1 35,290 33,228 2,062  190,515 156,835 27,371  53,351 

 Crude elasticity 0.749 0.862 -1.077  0.137 0.061 0.158  0.044 

Employees in 𝑡𝑡 − 1 (N=7,870) 
 Δ cap ($000s) 

 
382** 
(20) 

446** 
(18) 

-64** 
(9) 

 272** 
(69) 

160** 
(61) 

-21 
(18) 

 4 
(29) 

 Dep. mean at 𝑡𝑡 − 1 32,640 30,615 2,025  190,806 188,033 0  55,041 

 Crude elasticity 0.682 0.849 -1.841  0.083 0.050 N/A  0.004 

Any business/trust income in 𝑡𝑡 − 1 (N=7,013) 
 Δ cap ($000s) 

 
543** 
(21) 

591** 
(19) 

-48** 
(10) 

 436** 
(78) 

214** 
(52) 

177* 
(75) 

 4 
(34) 

 Dep. mean at 𝑡𝑡 − 1 37,194 35,077 2,116  192,574 116,544 65,804  50,781 

 Crude elasticity 0.864 0.998 -1.343  0.134 0.109 0.159  0.005 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. ‘Crude elasticity’ is the 
implied elasticity with respect to the net-of-tax rate on marginal contributions to superannuation for an increase in the 
cap of $25,000.  
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap on individuals with 
contributions between the new and old caps from equation (4.3). All regressions include year and age fixed effects, 
controls for changes in marital status, business ownership, and investment property ownership, and a female dummy. 
The sample comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2013/14 
years. We restrict the sample to individuals aged 48 to 51 with contributions in the relevant range. See Section 4.2 for 
more details. 
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Web Appendix for “Income and saving responses to tax 

incentives for private retirement savings” 
Marc K. Chan Todd Morris Cain Polidano Ha Vu 

 

A1.  Full explanation of comparative statics  
Pre-announced changes. 

Suppose the government announces in period 𝑡𝑡 that the concessional contribution cap 𝑠𝑠 will be 

increased from �̅�𝑠𝐿𝐿 to �̅�𝑠𝐻𝐻 starting from period 𝑡𝑡′, where 𝑡𝑡′ > 𝑡𝑡. The only effects on behavior in 

period 𝑡𝑡 are through expectations about an increase in future retirement wealth due to a more 

generous policy in the future. We can think about this as an upward shift in the allocation 

frontier in Figure 2b. This positive wealth effect reduces the marginal future value of 

contributions to superannuation, leading to a reduction in superannuation contributions and 

labor supply, higher consumption, and an ambiguous effect on private savings.52 The effects 

depend on individuals’ initial level of superannuation contributions in period 𝑡𝑡, 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ : 

• Case A1 �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ < 𝑠𝑠𝐿𝐿�: The right-hand side (RHS) of (3.7) decreases as the increase in 

expected retirement wealth reduces 𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1
𝑆𝑆 ,𝐴𝐴𝑡𝑡+1

𝑃𝑃 �
𝜕𝜕𝐴𝐴𝑡𝑡+1

𝑆𝑆  . This will increase consumption 

𝐶𝐶𝑡𝑡, which leads to an increase in leisure 𝑍𝑍𝑡𝑡 from (3.5), and a decrease in superannuation 

contributions 𝑆𝑆𝑡𝑡 from (3.7). The net change in the private asset balance, 𝑃𝑃𝑡𝑡 ≔ 𝐴𝐴𝑡𝑡𝑃𝑃�
∗
−

𝐴𝐴𝑡𝑡𝑃𝑃, is ambiguous, as both the left-hand side (LHS) and RHS of (3.6) decrease. The 

LHS falls because of an increase in consumption, while the RHS falls because the 

increase in expected retirement wealth reduces 𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1
𝑆𝑆 ,𝐴𝐴𝑡𝑡+1

𝑃𝑃 �
𝜕𝜕𝐴𝐴𝑡𝑡+1

𝑃𝑃  . However, as 

consumption and leisure both increase, the effect on total savings, 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡, is 

negative from (3.2).53 Overall, the individual saves less, consumes more and works 

less. The net effect on tax paid in period 𝑡𝑡 is ambiguous, as tax receipts fall due to the 

decrease in labor supply (a downward shift in ALBLCL in Figure 2a), but less income 

is contributed to superannuation (a movement to the left along ALBL in Figure 2a). 

 
52 This anticipatory behavior encompasses Milligan (2003)’s finding that changes in future caps can affect 
contributions today. 
53 Note that (3.2) implies a decrease in 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏)𝑆𝑆𝑡𝑡, but since 𝑆𝑆𝑡𝑡 falls and (1 − 𝜏𝜏𝑠𝑠) > (1 − 𝜏𝜏), this also 
implies a fall in 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡. 
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• Case B1  �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ = 𝑠𝑠𝐿𝐿�: The RHS of (3.8) and (3.9) decrease due to the increase in 

expected retirement wealth. This may either have no effect on superannuation 

contributions 𝑆𝑆𝑡𝑡  or cause the individual to decrease contributions to below 𝑠𝑠𝐿𝐿  (and 

satisfy (3.7)). If 𝑆𝑆𝑡𝑡 falls, we would expect the same effects as in Case A1. If 𝑆𝑆𝑡𝑡 does not 

change, we would expect an increase in consumption and a decrease in private savings 

(as the RHS of (3.6) falls due to the increase in expected retirement wealth), and an 

increase in leisure from (3.5). This would lead to a decrease in tax paid. Overall, we 

expect (weak) decreases in retirement contributions and total savings, higher 

consumption, and a decrease in labor supply. The net impacts on tax paid are ambiguous 

but most likely negative. This group are likely to have high future earnings, so the 

wealth effects are likely to be larger than in Case A1. 

• Case C1 �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ > �̅�𝑠𝐿𝐿�: The RHS of (3.10) decreases due to the increase in expected 

retirement wealth. The effects are similar to Case A1: an increase in consumption and 

leisure, a decrease in superannuation contributions, ambiguous effects on private 

savings, and a decrease in total savings (here equal to 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡 − (𝜏𝜏 −

𝜏𝜏𝑠𝑠)max {𝑆𝑆𝑡𝑡 − �̅�𝑠𝐿𝐿 , 0}) . This leads to a decrease in tax paid, since the reduction in 

superannuation contributions is tax neutral (a movement to the left along BLCL in 

Figure 2a). This group are likely to have very high future earnings, so the wealth effects 

are likely to be larger than in Case A1 and B1.  

 

We note that the size of the wealth effect depends on how likely the individual was to 

contribute more than �̅�𝑠𝐿𝐿 in future periods. If �̅�𝑠𝐿𝐿 is already high, the individual is unlikely to 

gain much from a further increase in the limit, and the wealth effect is likely to be weak. 

Relatedly, if the majority of the individual’s wealth is outside superannuation, then the 

wealth effect is also likely to be small. 

 
Immediate changes. 

Now suppose that 𝑡𝑡′ = 𝑡𝑡, that is, �̅�𝑠𝐿𝐿  increases to �̅�𝑠𝐻𝐻  from period 𝑡𝑡  onwards. In addition to 

wealth effects, the change in the allocation frontier (from ALBLCL to AHBHCH in Figure 2b) 

generates substitution effects in period 𝑡𝑡. Let 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗  denote the individual’s optimal 𝑆𝑆𝑡𝑡 in the old 

regime (�̅�𝑠𝐿𝐿∀𝑡𝑡). As summarized in the text, the overall behavioral effects depend on 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ , i.e., 

the individual’s location in the old allocation frontier. Here, we include a full discussion of the 
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comparative statics for individuals in the key groups, who initially contributed between the old 

and new caps (Cases B and C): 

• Case B �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ = �̅�𝑠𝐿𝐿�: These individuals are at the initial kink point (�̅�𝑠𝐿𝐿) but may now 

contribute up to �̅�𝑠𝐻𝐻 at the concessional rate. Assuming that 𝜏𝜏𝑠𝑠 − 𝜏𝜏 ≪ 0, the substitution 

effect is likely to dominate the wealth effect. Namely, with the increase in the cap, 

FOCs (3.8) and (3.9) become (3.7) at the existing level of contributions, 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ . At 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿

∗ , 

the LHS of (3.7) will be smaller than the RHS, and this will cause individuals to 

increase superannuation contributions 𝑆𝑆𝑡𝑡  (possibly as far as �̅�𝑠𝐻𝐻 ) by decreasing 

consumption 𝐶𝐶𝑡𝑡, so that (3.7) holds. This decrease in consumption will increase the 

LHS of (3.5), causing a decrease in leisure and thus an increase in labor supply. The 

decrease in consumption will also increase the LHS of (3.6), leading to a decrease in 

private savings. However, as labor supply increases and consumption decreases, total 

savings must increase from (3.2). 54  The overall effect on tax paid in period 𝑡𝑡  is 

ambiguous, as tax receipts increase due to the increase in labor supply (an upward shift 

of ABC in Figure 2a) while the additional contributions to superannuation decrease tax 

receipts at the rate 𝜏𝜏 − 𝜏𝜏𝑠𝑠 (a movement to the right in Figure 2a from BL along AHBH). 

The net effect depends on the relative elasticities of response with respect to labor 

supply and superannuation contributions. While superannuation contributions are likely 

to be more elastic than employment income, taxes on superannuation contributions 

make up a relatively small share of total tax receipts. As such, a small earnings elasticity 

may offset a large proportion of the decrease in tax receipts from additional 

superannuation contributions.  

• Case C �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ ∈ (�̅�𝑠𝐿𝐿 , �̅�𝑠𝐻𝐻)�: These individuals are above the initial kink point but below 

the new kink point. The effects are similar to Case B (with FOC (3.10) initially 

becoming FOC (3.7)), but the wealth effects are stronger because the individual enjoys 

an immediate increase in her superannuation balance of (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ − �̅�𝑠𝐿𝐿)(𝜏𝜏 − 𝜏𝜏𝑠𝑠) even if 

she does not change her behavior. 

Individuals in Case A (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ < �̅�𝑠𝐿𝐿) and Case D (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿

∗ ≥ �̅�𝑠𝐻𝐻) are subject to the wealth effect only. 

The wealth effect is larger in Case D due to an immediate increase in superannuation balances 

of (�̅�𝑠𝐻𝐻 − �̅�𝑠𝐿𝐿)(𝜏𝜏 − 𝜏𝜏𝑠𝑠) even without changes in behavior. 

 
54 Note that (3.2) implies an increase in 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏)𝑆𝑆𝑡𝑡, where 𝑃𝑃𝑡𝑡 ≔ 𝐴𝐴𝑡𝑡𝑃𝑃�

∗
− 𝐴𝐴𝑡𝑡𝑃𝑃, if there is an increase in labor 

supply and a decrease in consumption. Since 𝑆𝑆𝑡𝑡 increases and (1 − 𝜏𝜏𝑠𝑠) > (1 − 𝜏𝜏), this also implies an increase 
in total savings, defined as 𝑃𝑃𝑡𝑡 + (1 − 𝜏𝜏𝑠𝑠)𝑆𝑆𝑡𝑡 − (𝜏𝜏 − 𝜏𝜏𝑠𝑠)max {𝑆𝑆𝑡𝑡 − �̅�𝑠𝐿𝐿, 0}. 
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Mandatory employer contributions. 

Suppose that in each period, 𝑆𝑆𝑡𝑡 is subject to a mandatory contribution constraint 𝑆𝑆𝑡𝑡 ≥ 𝜅𝜅𝑤𝑤𝑡𝑡𝐻𝐻𝑡𝑡 

where 𝜅𝜅 > 0 is the mandatory contribution rate. Let 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ = 𝜅𝜅𝑤𝑤𝑡𝑡𝐻𝐻𝑡𝑡,𝑠𝑠̅𝐿𝐿

∗  denote a constrained 

individual’s optimal 𝑆𝑆𝑡𝑡 in the old regime (�̅�𝑠𝐿𝐿 ∀𝑡𝑡), i.e., the mandatory contribution constraint is 

binding. The first order conditions of the optimization problem remain to be (3.5) w.r.t 𝑍𝑍𝑡𝑡 and 

(3.6) w.r.t  𝐴𝐴𝑡𝑡𝑃𝑃� , but become (3.7’)-(3.8’) w.r.t. 𝑆𝑆𝑡𝑡: 

Case A: �𝑆𝑆𝑡𝑡,𝑠𝑠�𝐿𝐿
∗ < 𝑠𝑠𝐿𝐿� (1 − 𝜏𝜏) 

𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 >  𝛽𝛽𝑅𝑅𝑠𝑠 (1 − 𝜏𝜏𝑠𝑠) 
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  (3.7’) 

Case B: �𝑆𝑆𝑡𝑡,𝑠𝑠�𝐿𝐿
∗ ≥ 𝑠𝑠𝐿𝐿� 

𝜕𝜕𝑢𝑢
𝜕𝜕𝐶𝐶𝑡𝑡

 >  𝛽𝛽𝑅𝑅𝑠𝑠
𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1𝑆𝑆 ,𝐴𝐴𝑡𝑡+1𝑃𝑃 �

𝜕𝜕𝐴𝐴𝑡𝑡+1𝑆𝑆  (3.8’) 

where the strict inequalities imply that the individual cannot reduce 𝑆𝑆𝑡𝑡 any further even though 

he prefers to do so. Suppose that �̅�𝑠𝐿𝐿 increases to �̅�𝑠𝐻𝐻 from period 𝑡𝑡 onwards. As in the baseline 

model without mandatory contributions, the overall behavioral effects depend on 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ , i.e., the 

individual’s location in the old allocation frontier: 

• Case A �𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ < 𝑠𝑠𝐿𝐿� : These individuals are “inframarginal”, i.e., they are not 

constrained by 𝑠𝑠𝐿𝐿. They are only subject to the wealth effect due to a minimal increase 

in expected retirement wealth (see also case C below). 

• Case B (𝑠𝑠𝐿𝐿 ≤ 𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ ≤ 𝑠𝑠𝐻𝐻): The marginal tax rate of contributions has fallen from 𝜏𝜏 to 

𝜏𝜏𝑠𝑠, leading to two possibilities.  

o The mandatory contribution constraint becomes unbinding. As in the baseline 

model, the individual will make voluntary contributions due to the substitution 

effect and work more.  

o The mandatory contribution constraint remains binding (e.g., if in (3.8’), LHS 

is much larger than RHS). The individual is subject to a wealth effect due to an 

increase in expected retirement wealth. 

• Case C (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿
∗ > 𝑠𝑠𝐻𝐻): The increase in expected retirement wealth leads the individual to 

save less in the private asset (𝜕𝜕𝐸𝐸𝑡𝑡𝑉𝑉𝑡𝑡+1�𝐴𝐴𝑡𝑡+1
𝑆𝑆 ,𝐴𝐴𝑡𝑡+1

𝑃𝑃 �
𝜕𝜕𝐴𝐴𝑡𝑡+1

𝑃𝑃  falls in (3.5)), consume more and work 

less (via FOCs (3.5) and (3.6)).55 Note that as the wealth effect reduces the RHS of 

 
55 As in the baseline model, there is an immediate increase in superannuation balances of (𝑆𝑆𝑡𝑡,𝑠𝑠̅𝐿𝐿

∗ − �̅�𝑠𝐿𝐿)(𝜏𝜏 − 𝜏𝜏𝑠𝑠) 
even without changes in behavior. 
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(3.8’), the inequality in (3.8’) still holds and the mandatory contribution constraint 

remains binding. 

 

In summary, because mandatory-constrained individuals prefer to contribute less than the 

mandated level, a cap increase will typically be unable to increase their contributions but 

instead create a wealth effect that potentially reduce earnings (and mandated contributions). 

However, the mandatory contribution constraint can become unbinding for some individuals, 

which stimulates voluntary contributions due to the substitution effect and increases earnings. 

A2.  Broader effects on tax revenue and retirement wealth 

Our estimates showed that cap changes had no effect on tax revenue in the short run via income 

tax and the flat tax treatment of contributions. However, they do not capture the effects on tax 

revenue due to long-term changes in investment income (both inside and outside 

superannuation) and changes in consumption tax revenue. We examine the potential 

importance of these broader impacts here by deriving bounds of fiscal cost estimates in a 10-

year scenario. We also use this scenario to examine the long-term effects on retirement wealth. 

The 10-year scenario is described as follows. Suppose that individuals have access to a 

higher cap (+$25,000) for ten years at ages 45–54. All else being equal, our baseline estimates 

in Table 2 imply that these individuals will have contributed an additional $67,500 (=

$6,750 × 10) by age 55, resulting in an additional $57,375 in their superannuation accounts 

after 15% has been deducted in tax.56 Assuming a gross annual rate of return of 6.4%, these 

contributions would result in a pre-tax investment income of $23,879 over ten years, or a post-

tax return of $20,298 after deducting $3,582 in tax at the 15% rate. This $3,582 of additional 

tax revenue on investment income inside superannuation, which is not captured by our baseline 

estimates, constitutes the first component of the broader fiscal impact. 

To derive other components, we first need to know how much the additional contributions 

are crowded out by private saving. According to our baseline estimates, taxable income rises 

by $4,375 per annum in response to the cap change. This implies that the disposable income 

falls by $1,473 (= ($6,750 − $4,375) × (1 − 0.38)) per annum, which is financed by lower 

private savings and/or consumption. 

 
56 Our estimates on the full age 45–54 sample are extremely similar (see Table A7). We use the baseline estimates 
for the age 48–51 sample to be consistent with the main text. 
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Suppose the $1,473 is entirely financed by lower private savings, e.g., the individual sells 

$1,473 in stocks every year in order to maintain the same level of consumption.57 Assuming 

that these stocks have a gross yield of 6.4%, the foregone pre-tax investment income from these 

stocks is $5,854 over ten years. This income would have been taxed at marginal tax rates, which 

are equal to 38% on average in the sample. Thus, the foregone tax on investment income in 

stocks over ten years is $2,225 (= $5,854 × 0.38). This constitutes the second component of 

the broader fiscal impact. In this case, the total broader fiscal impact is the sum of components 

1 and 2, which is +$1,357 (= $3,582 − $2,225) over ten years. This impact is very small 

compared to the total tax paid by these individuals over ten years of approximately $567,980. 

Now suppose the $1,473 is entirely financed by lower consumption. This would lead to a 

decrease in consumption tax revenue of $147 per year (due to a 10% VAT), or $1,473 over ten 

years. This constitutes the third component of the broader fiscal impact. In this case, the total 

broader fiscal impact is the sum of components 1 and 3, which is +$2,109  

(= $3,582 − $1,473) over ten years. Again, this impact is small and slightly positive. If 

anything, this estimate may underestimate the broader fiscal benefit if increases in retirement 

wealth lead to long-term increases in consumption tax revenue. 

To examine the long-term effects on retirement wealth, recall that at the end of the 10-year 

scenario, the superannuation balance increases by $77,673 ( = $57,375 + $20,298 ). In 

addition, if private saving crowds out the fall in disposable income entirely, the stock balance 

will drop by $18,359 (= 1,473 × 10 + 5,854 × (1 − 0.38)), which offsets merely one-fourth 

of the increase in superannuation wealth. 

Overall, this analysis, combined with our regression estimates, provides little evidence that 

reductions in the cap have had any meaningful benefit on public finances. It also shows that 

reductions in the cap can result in significant long-term decreases in retirement wealth among 

high-income individuals. 

 

Owner-occupied housing. 

We explore the implications for these broader impacts when we incorporate owner-occupier 

housing as an additional form of non-superannuation asset. Owner-occupied housing is widely 

considered in Australia to be a “tax-free haven” for private saving relative to other non-

superannuation assets such as stocks. The following highly stylized example illustrates this tax 

 
57 We ignore capital gains taxation from stock sales in these calculations for simplicity. 
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treatment differential. Suppose there are two types of non-superannuation assets, financial 

stock and housing stock, both having a gross yield of 6.4%.58 Purchasing $1 in housing stock 

will generate a housing service flow value of $0.064 each period if used for self-consumption. 

However, purchasing $1 in financial stock, or $1 in housing stock used for leasing, will 

generate an after-tax return of 6.4% × (1 − 0.38) = $0.0397, which can be used to consume 

a housing service flow value of $0.0397 each period only (via renting). If both assets are 

perfectly substitutable (e.g., housing stock is continuous, fungible, as liquid as financial stock, 

etc.) then the individual has an incentive to allocate his non-superannuation asset to housing 

stock first, up to a certain point (due to diminishing marginal utility of housing consumption). 

He then allocates his remaining non-superannuation asset to financial stock.59 

With this framework in mind, we re-examine the broader effects of a higher cap (+$25,000 

for ten years) on tax revenue and retirement wealth. Suppose the $1,473 per annum fall in 

disposable income is entirely financed by lower (non-housing) consumption or selling financial 

stocks, and owner-occupier housing remains unchanged. Then, the conclusion is the same as 

before – a small fiscal impact and considerable increase in retirement wealth. 

Suppose the $1,473 per annum fall in disposable income is entirely financed by 

liquidating/downsizing owner-occupier housing, e.g., the individual sells $1,473 in housing 

stock every year to maintain the same level of (non-housing) consumption. Assuming a gross 

yield of 6.4%, the forgone housing service is $5,185 over ten years. In this case, the total 

broader fiscal impact is simply the additional tax revenue on investment income inside 

superannuation, which is +$3,582. At the end of the 10-year scenario, the housing stock 

balance will drop by $14,730 (= 1,473 × 10) , and with the forgone housing service of 

$5,185, the combined tangible and intangible ‘loss’ is $19,915, which is about one-fourth of 

the increase in superannuation wealth. 

Overall, the broader impacts remain qualitatively similar when we consider the preferential 

tax treatment of owner-occupier housing relative to other non-superannuation assets.  

 

 

 
58 In reality, housing stock in Australia tend to have a lower gross yield than financial stock. We abstract away 
from capital gains and transaction costs for simplicity. 
59 We assume that there are two types of consumption goods: housing and non-housing. In addition, the yield 
from owner-occupied housing must be consumed away as housing service, while the yield from financial stock 
can be reinvested. This feature generates an incentive to hold financial stocks (e.g., too much housing stock may 
lead to over-consumption of housing service and suboptimal savings). In practice, housing stock is subject to 
liquidity and transaction costs, which provides another incentive to hold financial stocks. 
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Changes in retirement timing. 

We consider the implications for these broader fiscal impacts if individuals adjust their 

retirement in response to their increase in retirement wealth at age 55.60 Our approach is to 

examine the effects on tax revenue under plausible bounds for the effects on retirement. The 

position we assume in the main text is that the increase in retirement wealth has no effect on 

retirement timing (i.e., individuals do not retire sooner), which is a lower-bound estimate of 

retirement effects.  

A plausible upper bound is that individuals choose to retire once they have achieved their 

original “wealth target” for retirement. This implies that individuals would need to finance a 

longer retirement with the same level of wealth. Based on the extra contributions from a 

$25,000 increase in the concessional cap, our calculations indicate that individuals in our 

sample could retire 6.5 months earlier with the same level of retirement wealth without the cap 

increases.61 If such early retirement was to occur, this would imply a reduction in total income 

tax revenue of $30,987 per person over the 6.5 months, which is around 5% of the total income 

tax burden of these individuals over 10 years.  

A3.  Additional analyses and results 

A3.1. Support for the parallel-trends assumption 

In this section, we provide a detailed assessment of the parallel-trends assumption. Figure 

A1 presents visual evidence of parallel pre-trends of adjacent cohorts among high-contributors. 

Specifically, we focus on individuals who are classified as high contributors at the start of our 

sample (contributions > 22𝐾𝐾 in 2007/08 and 2008/09), which is before any reform. Figures 

A1–A3 plot their contribution and income trajectories between 2005/06 and 2008/09. We do 

this for seven key cohorts: 1958 to 1964, which identify the main cap changes.62 We show 

evidence of parallel pre-trends in contributions (Figure A1), our income variables (Figure A2) 

and total income tax paid (Figure A3) across the cohorts.  

We then run placebo regressions using nearby cohorts of high contributors who are slightly 

younger (45–48) or older (51–54) than our analysis sample (48–51). Recall that our 

 
60 We assume there is no effect on retirement before age 55, which is reasonable given that superannuation can 
only be accessed at younger ages in exceptional circumstances.  
61 We assume an increase in retirement wealth at age 55 of $77,673 for this calculation. 
62 See Figure 5. Later cohorts in the sample only identify minor cap changes of $5,000 or $10,000. We exclude 
three cohort-year pairs for individuals over the age of 50, since they had a higher cap than other cohorts. 
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identification strategy is based on within-year variation in cap changes in the analysis sample, 

which occurs because of different cap levels above and below age 50. The nearby age groups  

(45–48; 51–54), by contrast, have no within-year variation in cap changes. To conduct the 

placebo analysis, we pretend that these nearby cohorts were aged 48–51 instead, and impose 

pseudo cap changes on them based on equation (4.1) over our sample period. For example, for 

someone who has just turned 47, we pretend that she is three years older – has just turned 50 – 

and apply the same cap change to her as the actual cap change faced by someone who turned 

50 that year. Table A3 shows that the estimates are statistically indistinguishable from zero at 

conventional levels for both samples (45–48; 51–54) and all of our main outcomes. This 

suggests that cohort-by-year effects are unlikely to contaminate our results. 

We also present evidence of parallel trends among low-to-medium contributors, who are 

not constrained by cap changes. This robustness check uses a much larger sample and again 

shows no evidence of cohort-by-year effects. As shown in Figure 4b, there is little association 

in the raw data between cap changes and changes in outcomes for this sample. In addition, 

placebo regressions using equation (4.1) from the sample of low-to-medium contributors 

confirm a precise-zero effect for all outcomes (Table A4).  

Overall, our results confirm that adjacent cohorts have similar trends in outcomes in our 

context. This is also reasonable as adjacent cohorts differ by one year of age only, are likely to 

be affected by macroeconomic shocks in a similar way, and there are no other tax or pension 

policies that differ around the age of 50 over our sample period.63  

 

A3.2. Alternative sample definitions of high contributors  

In this section, we examine the sensitivity of our results to alternative sample definitions of 

high contributors. Sample selection bias may arise from the restriction to individuals by the 

observed level of contributions – for example, cap changes may cause them to enter or exit the 

analysis sample, resulting in biased estimates of 𝛿𝛿. To mitigate this  issue, we select our sample 

of individuals who contribute more than $22,000 per annum, which is well below the lowest 

cap level of $25,000. In addition, using the full population aged 48–51 and a sample selection 

equation adapted from (4.1), we examine whether cap changes affect whether an individual is 

 
63 Despite the financial crisis, our sample period corresponds to a relatively stable macroeconomic period in 
Australia. Unlike most countries, Australia did not have a recession at the time of the crisis or at any time over 
our sample period. 
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in the analysis sample (contributions above $22,000 in periods 𝑡𝑡 and 𝑡𝑡 − 1).64 Table A1 shows 

that the estimate is very small and statistically insignificant from zero – a cap increase of 

$25,000 increases the likelihood of being in the analysis sample by 0.000012 × 25 = 0.03 

percentage points. This enhances our confidence that our sample selection is not endogenous 

to cap changes.  

We also consider alternative sample definitions for robustness checks. First, we define the 

sample based on whether an individual’s contribution was above $22,000 in period 𝑡𝑡 − 1 only. 

Under this definition, a cap change between 𝑡𝑡 − 1  and 𝑡𝑡  should not affect whether the 

individual is in the sample. However, because the sample is based on high contributions in one 

year instead of two, it will capture more individuals who happen by chance to be high 

contributors due to transitory/idiosyncratic reasons (e.g., high 𝜖𝜖𝑖𝑖,𝑡𝑡−1 shock), but who normally 

contribute at low levels (e.g., low 𝜇𝜇𝑖𝑖). This means that the sample will have more inframarginal 

individuals, which dilutes the estimates (see next subsection for a mathematical analysis).65 

Table A2 shows that the results remain qualitatively similar. 

We also define the sample based on earlier contribution histories: (i) whether an 

individual’s contribution was above $22,000 in both 𝑡𝑡 − 2  and 𝑡𝑡 − 1 ; (ii) whether an 

individual’s contribution was in the top 5% of their birth cohort in 2007/08, prior to any 

political talk about changing the caps. Under both definitions, we expect the estimates to be 

diluted because contributions in the further past are noisier measures. Also, cap levels between 

𝑡𝑡 − 2 and 𝑡𝑡 − 1 may differ, which complicates the interpretation of the analysis sample. Our 

results are robust in both samples, as shown in Table A2.  

Overall, consistent with our theoretical model, the above results suggest that cap changes 

between $25,000 and $100,000 over our sample period are unlikely to affect whether an 

individual contributes more than $22,000 per annum. 

A3.2.1. Mathematical analysis of sample selection in the first-differenced framework 

This note examines sample selection in the first-differenced framework. We clarify that our 

target parameter is the average treatment effect among consistently high contributors, and we 

aim to construct analysis samples that isolate these individuals more closely. Assuming that 

 
64 We also examine changes in whether an individual contributes more than $22,000 (Δ1{𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝑖𝑖𝐶𝐶𝑢𝑢𝑡𝑡𝑖𝑖𝐶𝐶𝐶𝐶 >
22𝐾𝐾} ≔ 1{𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝑖𝑖𝐶𝐶𝑢𝑢𝑡𝑡𝑖𝑖𝐶𝐶𝐶𝐶𝑡𝑡 > 22𝐾𝐾} − 1{𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝑖𝑖𝐶𝐶𝑢𝑢𝑡𝑡𝑖𝑖𝐶𝐶𝐶𝐶𝑡𝑡−1 > 22𝐾𝐾}), with similar results. 
65 We also examine this dilution issue by carrying out estimation on the full population, which increases the 
sample size by a factor of 20 relative to our sample of high contributors. Consistent with the dilution due to 
inframarginal individuals, the estimates from the full population are about one-twentieth of the estimates from the 
sample of high contributors (with qualitatively similar statistical significance). 
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the treatment effect is non-negative, which is based on key insights from our theoretical model, 

we derive the bias mathematically, showing that estimates of 𝛿𝛿 will be attenuated towards zero 

if cap changes lead to sample selection. 

Preliminaries: Let the DGP be 𝑦𝑦𝑖𝑖𝑡𝑡 = 𝜇𝜇𝑖𝑖 + 𝛿𝛿𝑖𝑖𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 + 𝜖𝜖𝑖𝑖𝑡𝑡, which yields the first-differenced 

equation Δ𝑦𝑦𝑖𝑖𝑡𝑡 = 𝛿𝛿𝑖𝑖Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 + Δ𝜖𝜖𝑖𝑖𝑡𝑡 . Assume Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 ∈ {0,1} is randomly assigned across 𝑖𝑖 and 

independent of all other random variables. 66 Without loss of generality, set 𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖,𝑡𝑡−1 = 0 . 

Assume the treatment effect 𝛿𝛿𝑖𝑖 > 0 for constrained individuals (substitution effect) and 𝛿𝛿𝑖𝑖 =

0 for unconstrained/inframarginal individuals. Assume the error structure follows one of the 

following bounding cases: (i) iid 𝜖𝜖𝑖𝑖𝑡𝑡  across t; or (ii) extreme serial dependence given by a 

random walk: 𝜖𝜖𝑖𝑖𝑡𝑡 = 𝜖𝜖𝑖𝑖,𝑡𝑡−1 + 𝜈𝜈𝑖𝑖𝑡𝑡 where 𝜈𝜈𝑖𝑖𝑡𝑡 is a white noise. Let the estimation sample consist 

of all individuals with both 𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 and 𝑦𝑦𝑖𝑖,𝑡𝑡 ≥ 𝑐𝑐, where 𝑐𝑐 is set at the old cap level. Let 𝑆𝑆𝑖𝑖 =

1  if the individual is in the estimation sample, 𝑆𝑆𝑖𝑖 = 0  otherwise. Our goal is to estimate 

𝐸𝐸(𝛿𝛿𝑖𝑖|𝑐𝑐𝐶𝐶𝐶𝐶𝑠𝑠𝑡𝑡𝑟𝑟𝑎𝑎𝑖𝑖𝐶𝐶𝑐𝑐𝑐𝑐). 

Remark 1. By setting 𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐, the estimation sample captures constrained individuals 

as well as a potentially large proportion of inframarginal individuals who receive large 

idiosyncratic 𝜖𝜖𝑖𝑖,𝑡𝑡−1 shocks but normally contribute much less otherwise (especially when we 

consider the upper end of the contribution distribution). 67  Therefore, we expect 

𝐸𝐸�𝛿𝛿𝑖𝑖�𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐� < 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑐𝑐𝐶𝐶𝐶𝐶𝑠𝑠𝑡𝑡𝑟𝑟𝑎𝑎𝑖𝑖𝐶𝐶𝑐𝑐𝑐𝑐). 

Remark 2. There is no fool-proof way to resolve this issue given that constrained and 

inframarginal individuals are not directly observed and can at best be proxied by observable 

characteristics. Our approach sets both 𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐  and 𝑦𝑦𝑖𝑖,𝑡𝑡 ≥ 𝑐𝑐  to mitigate this dilution 

problem. It has the advantage of focusing on the group of individuals who persistently 

contribute at high levels (reflected by high 𝜇𝜇𝑖𝑖). In other words, we expect 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1) ≈

𝐸𝐸(𝛿𝛿𝑖𝑖|𝑐𝑐𝐶𝐶𝐶𝐶𝑠𝑠𝑡𝑡𝑟𝑟𝑎𝑎𝑖𝑖𝐶𝐶𝑐𝑐𝑐𝑐). 

Proposition 1. Given the preliminaries and the theoretical property of 𝛿𝛿𝑖𝑖 ≥ 0, our approach 

yields a conservative estimate of 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1), i.e., the first-differenced estimator based on our 

estimation sample is attenuated towards zero relative to 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1). 

 
66 Using the same approach, we can show the results in this note also holds for negative cap changes (Δ𝐶𝐶𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 ∈ {0,−1}). 
67 Example: suppose the cap in 𝑡𝑡 − 1 is $25,000. An individual usually contributes around $10,000 (𝜇𝜇𝑖𝑖 ≈ 10000) but receives 
a one-time windfall by chance in 𝑡𝑡 − 1 that makes him contribute around $25,000 in 𝑡𝑡 − 1. Suppose the cap in t increases to 
$30,000. The individual is unlikely to contribute more than $25,000 in 𝑡𝑡 but more likely to contribute around $10,000 again. 
Therefore, due to the random nature of contributions (driven by 𝜖𝜖𝑖𝑖𝑡𝑡), even though the observed contribution in 𝑡𝑡 − 1 is around 
$25,000, the individual may still be inframarginal. 
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Proof. The key to our proof is an analysis of truncated random variables in the panel setting. Given the 

estimation sample 𝑆𝑆𝑖𝑖 = 1, the first-difference estimator is consistent for  

𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) − 𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) 

Note that 

𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) = 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1) + 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) 

𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) = 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0)  

Therefore,  

      𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) − 𝐸𝐸(Δ𝑦𝑦𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) 

= 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1) + 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) − 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) 

≤  𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1)   if 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) ≤ 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) 

 

Denote 𝐴𝐴 ≔ 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) and 𝐵𝐵 ≔ 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0).  To compare the magnitudes of 

A and B, decompose the terms as follows: 

𝐴𝐴 = 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1) 

     = 𝐸𝐸�Δ𝜖𝜖𝑖𝑖𝑡𝑡�𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐;  𝑦𝑦𝑖𝑖,𝑡𝑡 ≥ 𝑐𝑐;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1� 

     = 𝐸𝐸�Δ𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� 

     = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖����������������������������
𝐴𝐴1

− 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖������������������������������
𝐴𝐴2

 

𝐵𝐵 = 𝐸𝐸(Δ𝜖𝜖𝑖𝑖𝑡𝑡|𝑆𝑆𝑖𝑖 = 1;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0) 

     = 𝐸𝐸�Δ𝜖𝜖𝑖𝑖𝑡𝑡�𝑦𝑦𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐;  𝑦𝑦𝑖𝑖,𝑡𝑡 ≥ 𝑐𝑐;  Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 0� 

     = 𝐸𝐸�Δ𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� 

     = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖������������������������
𝐵𝐵1

− 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖��������������������������
𝐵𝐵2

 

 

Due to 𝛿𝛿𝑖𝑖 ≥ 0, we have 

𝐴𝐴1 = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� ≤ 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� = 𝐵𝐵1 

  

The relative magnitudes of 𝐴𝐴2  and 𝐵𝐵2  depend on the degree of serial dependence between 𝜖𝜖𝑖𝑖𝑡𝑡−1  and 𝜖𝜖𝑖𝑖𝑡𝑡 . A 

benchmark case is 𝜖𝜖𝑖𝑖𝑡𝑡 is iid across t. We have:68 

𝐴𝐴2 = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖�  

      = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖�    by iid 𝜖𝜖𝑖𝑖𝑡𝑡 

and 

𝐵𝐵2 = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖�  

      = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖�    by iid 𝜖𝜖𝑖𝑖𝑡𝑡 

Hence 𝐴𝐴2 = 𝐵𝐵2. (These two non-zero terms cancel out each other entirely.) 

We then have 𝐴𝐴 = 𝐴𝐴1 − 𝐴𝐴2 ≤ 𝐵𝐵1 − 𝐴𝐴2 = 𝐵𝐵1 − 𝐵𝐵2 = 𝐵𝐵. 

 
68 Specifically, since 𝜇𝜇𝑖𝑖 is a random variable, by the law of iterated expectations, 𝐴𝐴2 =
𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� = 𝐸𝐸 �𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖;  𝜇𝜇𝑖𝑖�� =

𝐸𝐸 �𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜇𝜇𝑖𝑖�� = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖�. Same for 𝐵𝐵2, and in 𝐴𝐴2 and 𝐵𝐵2 in the random walk 𝜖𝜖𝑖𝑖𝑡𝑡 case. 
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An extreme case of serial dependence is a random walk: 𝜖𝜖𝑖𝑖𝑡𝑡 = 𝜖𝜖𝑖𝑖,𝑡𝑡−1 + 𝜈𝜈𝑖𝑖𝑡𝑡 where 𝜈𝜈𝑖𝑖𝑡𝑡 is a white noise. We have 

𝐴𝐴2 = �𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� 

      = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡 − 𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� 

     =  𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;   𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;   𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖� 

    = 𝐴𝐴1 − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖�    

    = 𝐴𝐴1 − 𝐸𝐸(𝜈𝜈𝑖𝑖𝑡𝑡|𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝛿𝛿𝑖𝑖)     by white noise 𝜈𝜈𝑖𝑖𝑡𝑡  

    = 𝐴𝐴1 − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜈𝜈𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝜖𝜖𝑖𝑖,𝑡𝑡−1 − 𝛿𝛿𝑖𝑖����������������������
𝐴𝐴3

 

Similarly, 

𝐵𝐵2 = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡−1�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� 

     = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡 − 𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� 

    = 𝐸𝐸�𝜖𝜖𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖� 

    = 𝐵𝐵1 − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜖𝜖𝑖𝑖,𝑡𝑡−1 ≥ 𝑐𝑐 − 𝜇𝜇𝑖𝑖;  𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖�    

    = 𝐵𝐵1 − 𝐸𝐸(𝜈𝜈𝑖𝑖𝑡𝑡|𝜖𝜖𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖)     by white noise 𝜈𝜈𝑖𝑖𝑡𝑡 

    = 𝐵𝐵1 − 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜈𝜈𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝜖𝜖𝑖𝑖,𝑡𝑡−1��������������������
𝐵𝐵3

 

Due to 𝛿𝛿𝑖𝑖 ≥ 0, we have 

𝐴𝐴3 = 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜈𝜈𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝜖𝜖𝑖𝑖,𝑡𝑡−1 − 𝛿𝛿𝑖𝑖� ≤ 𝐸𝐸�𝜈𝜈𝑖𝑖𝑡𝑡�𝜈𝜈𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐 −  𝜇𝜇𝑖𝑖 − 𝜖𝜖𝑖𝑖,𝑡𝑡−1� = 𝐵𝐵3 

We then have 

𝐴𝐴 = 𝐴𝐴1 − 𝐴𝐴2 = 𝐴𝐴1 − (𝐴𝐴1 − 𝐴𝐴3) = 𝐴𝐴3 

𝐵𝐵 = 𝐵𝐵1 − 𝐵𝐵2 = 𝐵𝐵1 − (𝐵𝐵1 − 𝐵𝐵3) = 𝐵𝐵3 

and by the above result that 𝐴𝐴3 ≤ 𝐵𝐵3, it follows that 𝐴𝐴 ≤ 𝐵𝐵.   

 

Therefore, in both bounding cases of no serial dependence in 𝜖𝜖𝑖𝑖𝑡𝑡 and extreme serial dependence in 𝜖𝜖𝑖𝑖𝑡𝑡 (random 

walk), we have shown that 𝐴𝐴 ≤ 𝐵𝐵, which creates an attenuation bias in our first-difference estimator, i.e., it is 

biased towards zero relative to 𝐸𝐸(𝛿𝛿𝑖𝑖|𝑆𝑆𝑖𝑖 = 1).  Q.E.D. 

 

Remark 3. Intuitively, this attenuation bias is analogous to truncation bias in static 

censored regression models (but more complicated due to our panel context): individuals with 

Δ𝑐𝑐𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡 = 1 and large 𝛿𝛿𝑖𝑖 tend to remain in the sample (i.e., 𝑦𝑦𝑖𝑖𝑡𝑡 ≥ 𝑐𝑐) even with a substantive 

negative draw of 𝜖𝜖𝑖𝑖𝑡𝑡.69 
 

 
 

 
69 This leads to 𝐴𝐴1 ≤ 𝐵𝐵1. We have also shown above that the “ripple effects” (i.e., 𝐴𝐴2 versus 𝐵𝐵2) do not override this 
relationship, even under extreme serial dependence in 𝜖𝜖𝑖𝑖𝑡𝑡. We expect the same result to hold for intermediate cases of serial 
dependence as well as negative serial dependence. 
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Figure A1: Examining parallel trends in contributions among cohorts of high contributors 
when caps were relatively stable and equal across cohorts in the sample 
 

(a) Total contributions 
 

 
 

(b) Tax-favored (concessional) contributions 
 

 
 

(c) Other (non-concessional) contributions 
 

 
Notes: These figures show supporting evidence of our parallel-trends assumption among individuals who are high 
contributors at the start of our sample period. We show trends in the means of our contribution variables, with 
95% confidence intervals, for the 1958–64 cohorts from 2005/06 to 2008/09. These cohorts identify the major cap 
changes over our sample period (see Figure 5). For the displayed observations, there is no within-year variation 
in caps across cohorts, though caps changed modestly across years (see footnote 13). We exclude observations 
for the 1958 and 1959 cohorts when they were above age 50 as they had different caps to other cohorts. Cohorts 
run from July to June, e.g., “1958” corresponds to individuals born from July 1957 to June 1958. The sample 
comes from a 10% random sample of longitudinal tax records in Australia. See Appendix A3.1 for more details. 
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Figure A2: Examining parallel trends in income among cohorts of high contributors when caps 
were relatively stable and equal across cohorts in the sample 
 

(a) Taxable income 
 

 
 

(b) Employment income 
 

 
 

(c) Business income 
 

 
Notes: These figures show supporting evidence of our parallel-trends assumption among individuals who are high 
contributors at the start of our sample period. We show trends in the means of our income variables, with 95% 
confidence intervals, for the 1958–64 cohorts from 2005/06 to 2008/09. These cohorts identify the major cap 
changes over our sample period (see Figure 5). For the displayed observations, there is no within-year variation 
in caps across cohorts, though caps changed modestly across years (see footnote 13). We exclude observations 
for the 1958 and 1959 cohorts when they were above age 50 as they had different caps to other cohorts. Cohorts 
run from July to June, e.g., “1958” corresponds to individuals born from July 1957 to June 1958. The sample 
comes from a 10% random sample of longitudinal tax records in Australia. See Appendix A3.1 for more details. 
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Figure A3: Examining parallel trends in tax paid among cohorts of high contributors when 
caps were relatively stable and equal across cohorts in the sample 
 

   
 
Notes: This figure shows supporting evidence of our parallel-trends assumption among individuals who are high 
contributors at the start of our sample period. We show trends in the means of tax paid, with 95% confidence 
intervals, for the 1958–64 cohorts from 2005/06 to 2008/09. These cohorts identify the major cap changes over 
our sample period (see Figure 5). For the displayed observations, there is no within-year variation in caps across 
cohorts, though caps changed modestly across years (see footnote 13). We exclude observations for the 1958 and 
1959 cohorts when they were above age 50 as they had different caps to other cohorts. Cohorts run from July to 
June, e.g., “1958” corresponds to individuals born from July 1957 to June 1958. The sample comes from a 10% 
random sample of longitudinal tax records in Australia. See Appendix A3.1 for more details. 
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Table A1: Testing for sample selection bias – effects of cap changes on being a high contributor 

 
In analysis sample 

(Contributions > 22K for 𝑡𝑡, 𝑡𝑡 −1) Δ𝟏𝟏(Contributions > 22𝐾𝐾) 
 (1) (2) 

Δ cap ($000s) 0.000012 0.000019 
 (0.000020) (0.000022) 

Dependent mean at 𝑡𝑡 − 1 0.0509 0.0631# 
* denotes p < 0.05, ** p < 0.01, # denotes mean in levels (proportion with contributions above $22,000 in 
𝑡𝑡 − 1). Standard errors in parentheses are clustered by individual. N=545,774 
 
Notes: This table presents estimates from equation (4.1) of the impact of cap changes on whether someone is 
classified as a “high contributor”. These estimates test whether our sample selection is endogenous to cap 
changes. Regressions include a full set of year and age fixed effects, as well as controls for changes in marital 
status, business ownership, and investment property ownership and a female dummy. The sample comes from 
a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We restrict 
the sample to individuals aged 48 to 51. See Online Appendix A3.2 for more details. 
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Table A2: Robustness of main estimates to alternate samples 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

favored Other 
 

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Main sample – high contributors in periods 𝑡𝑡 and 𝑡𝑡 − 1 (N=27,710) 

Δ cap ($000s) 270** 285** -15  175** 107** 75**  -0 
 (19) (12) (15)  (34) (28) (25)  (14) 
          
Dependent mean at 𝑡𝑡 − 1 35,740 31,397 4,343  199,171 159,797 32,335  56,798 
          

Panel B: High contributors in period 𝑡𝑡 − 1 (N=34,412) 

Δ cap ($000s) 229** 249** -20  143** 92** 54*  -0 
 (17) (12) (13)  (32) (27) (22)  (13) 
          
Dependent mean at 𝑡𝑡 − 1 35,175 30,957 4,218  194,132 156,546 30,259  54,891 
          

Panel C: High contributors in 2007/08 (N=23,520) 

Δ cap ($000s) 270** 300** -30  141** 75* 36  -14 
 (23) (17) (17)  (44) (36) (29)  (17) 
          
Dependent mean at 𝑡𝑡 − 1 31,519 27,458 4,061  191,357 150,863 30,095  54,216 

 
Panel D: High contributors in periods 𝑡𝑡 − 1 and 𝑡𝑡 −2 (N=23,268) 

Δ cap ($000s) 271** 283** -12  165** 97** 62*  1 
 (21) (15) (16)  (41) (34) (28)  (17) 
          

Dependent mean at 𝑡𝑡 − 1 36,320 31,800 4,520  205,327 164,613 32,755  59,152 
* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. 
 
Notes: This table shows the robustness of the estimates of the impact of changes in the concessional contributions cap 
to alternative definitions of “high contributors”. All regressions are based on equation (4.1) and include a full set of year 
and age fixed effects, as well as controls for changes in marital status, business ownership, and investment property 
ownership and a female dummy that allows for different trends for men and women. The sample comes from a 10% 
random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We restrict the sample to 
individuals aged 48 to 51 that are classified as “high contributors”. See Appendix A3.2 for more details.  
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Table A3: Placebo estimates on high contributors in nearby cohorts 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

Favored Other 
 

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Individuals aged 45–48 (N=21,563) 

Δ cap ($000s) of those 3 
years older 

-10 
(16) 

4 
(6) 

-13 
(14)  -32 

(41) 
-27 
(31) 

28 
(27)  -27 

(17) 
          

R-squared 0.047 0.522 0.003  0.005 0.011 0.033  0.005 

Panel B: Individuals aged 51–54 (N= 36,675) 

Δ cap ($000s) of those 3 
years younger 

-0 
(17) 

-3 
(10) 

3 
(14) 

 -10 
(28) 

1 
(21) 

-40 
(21) 

 0 
(11) 

          
R-squared 0.055 0.280 0.006  0.008 0.010 0.021  0.004 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual.  
 
Notes: This table presents estimates of the impact of placebo changes in the concessional contributions cap from equation 
(4.1). We restrict the sample to individuals aged 45 to 48 (Panel A) and 51 to 54 (Panel B), respectively, with 
contributions of at least $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1. The placebo cap change is assigned by pretending that these 
individuals are aged 48–51 (i.e., three years older in Panel A and three years younger in Panel B). For example, for 
someone turning 47, we pretend that their cap change is the same as someone turning 50 in the same year. All regressions 
include a full set of year and age fixed effects, as well as controls for changes in marital status, business ownership, and 
investment property ownership and a female dummy that allows for different trends for men and women. The sample 
comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. See Online 
Appendix A3.1 for more details. 
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Table A4: Placebo estimates on low-to-medium contributors 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

Favored Other 
 

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

 
Δ cap ($000s) 
  

0.2 
(1.1) 

0.4 
(0.4) 

 
 

-0.3 
(1.0) 

 

 -4.4 
(3.6) 

1.2 
(3.1) 

-2.2 
(1.6) 

 -1.5 
(1.3) 

Effect of $25K increase 5 10 -7.5  -110 30 -55  -37.5 

Dependent mean at 𝑡𝑡 − 1 6,700 5,853 847  67,915 67,351 2,566  14,198 

R-squared 0.001 0.005 0.000  0.001 0.018 0.034  0.003 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. N=500,813. 
 
Notes: This table presents placebo estimates of the impact of changes in the concessional contributions cap on the 
sample of low-to-medium contributors from equation (4.1). This tests whether the parallel-trends assumption holds for 
the exact cohorts and years of interest among individuals who are not constrained by the cap changes. All regressions 
include a full set of year and age fixed effects, as well as controls for changes in marital status, business ownership, and 
investment property ownership and a female dummy that allows for different trends for men and women. The sample 
comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We restrict 
the sample to individuals aged 48 to 51 with contributions less than $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1. See Online Appendix 
A3.1 for more details. 
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Table A5: Main estimates on other outcomes 

 Dependent variable: Change in 

 

Investment  
income 

(1) 

Net capital  
gain 
(2) 

Total  
deductions 

(3) 
Δ cap ($000s) 
  

-1 
(17) 

-28 
(14) 

-9 
(5) 

    

Effect of $25K increase -25 -700 -225 

Dependent mean at 𝑡𝑡 − 1 11,065 2,434 6,543 

R-squared 0.007 0.007 0.002 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are 
clustered by individual. N=27,710. 
 
Notes: This table presents estimates of the impact of changes in the 
concessional contributions cap from equation (4.1). All regressions 
include a full set of year and age fixed effects, as well as controls for 
changes in marital status, business ownership, and investment property 
ownership and a female dummy that allows for different trends for men 
and women. The sample comes from a 10% random sample of 
longitudinal tax records in Australia for the 2007/08 to 2016/17 years. 
We restrict the sample to individuals aged 48 to 51 with contributions 
of at least $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1. 
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Table A6: Expected vs unexpected changes – effect per $1,000 change for cap decreases of $25,000 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

favored Other 
 

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

          
Unexpected: 2009/10 458** 541** -83  263** 142 -3  -60 

 (47) (18) (43)  (102) (80) (79)  (43) 
          

Expected: 2012/13 467** 531** -64  261** 125 25  -26 
 (40) (14) (38)  (82) (64) (56)  (34) 
          

Dependent mean at 𝑡𝑡 − 1 35,740 31,397 4,343  199,171 159,797 32,335  56,798 
R-squared 0.058 0.316 0.005  0.006 0.010 0.022  0.003 
* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. N=27,710. We do not report 
the coefficients for the other cap changes, which are similar to those in Table 2. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap from a modified 
version of equation (4.2) that allows for different effects of the -$25,000 cap changes in 2009/10 and 2012/13. We do 
not report the coefficients for the other cap changes, which are similar to those in Table 2. All regressions include a full 
set of year and age fixed effects, as well as controls for changes in marital status, business ownership, and investment 
property ownership and a female dummy that allows for different trends for men and women. The sample comes from a 
10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We restrict the sample to 
individuals aged 48 to 51 with contributions of at least $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1. 
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Table A7: Main estimates on wider age sample (45–54) 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

favored Other 
  

Taxable 
 

Employment Business 
 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Linear and symmetric effects of cap changes 

Δ cap ($000s) 
  

282** 
(12) 

306** 
(8) 

-24* 
(10) 

 169** 
(23) 

78** 
(19) 

69** 
(17) 

 -13 
(10) 

          

Effect of $25K increase 7,050 7,650 -600  4,225 1,950 1,725  -325 

Dependent mean at 𝑡𝑡 − 1 37,634 33,169 4,466  195,894 158,003 30,845  55,082 

R-squared 0.053 0.299 0.004  0.007 0.011 0.024  0.004 

Panel B: Allowing for non-linearities and asymmetries 

𝟏𝟏(Δ cap ∈ {$5K, $10K}) × 
Δ cap ($000s) 

234** 
(74) 

496** 
(14) 

-262** 
(73) 

 79 
(171) 

2 
(135) 

47 
(132) 

 -149* 
(74) 

          
          

𝟏𝟏(Δ cap =  $25K) × 
Δ cap ($000s) 

440** 
(26) 

491** 
(11) 

-51* 
(24)  173** 

(53) 
149** 
(42) 

99* 
(43)  

-59** 
(22) 

          
          

𝟏𝟏(Δ cap =  −$25K) 
× Δ cap ($000s) 

503** 
(19) 

589** 
(6) 

-87** 
(18)  268** 

(38) 
154** 
(30) 

73** 
(27)  -44** 

(16) 
          
          

𝟏𝟏(Δ cap =  $50𝐾𝐾) 
× Δ cap ($000s) 

213** 
(21) 

257** 
(15) 

-44** 
(15)  141** 

(36) 
57 

(31) 
69** 
(27)  -4 

(15) 
          
          

𝟏𝟏(Δ cap =  −$50K) 
× Δ cap ($000s) 

291** 
(14) 

302** 
(8) 

-11 
(12)  178** 

(27) 
75** 
(21) 

64** 
(19)  -15 

(11) 
          
          

Dependent mean at 𝑡𝑡 − 1 37,634 33,169 4,466  195,894 158,003 30,845  55,082 
R-squared 0.056 0.321 0.004  0.007 0.011 0.024  0.004 
* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. N=85,900. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap from equation (4.1) in 
Panel A and (4.2) in Panel B. All regressions include a full set of year and age fixed effects, as well as controls for changes 
in marital status, business ownership, and investment property ownership and a female dummy that allows for different 
trends for men and women. The sample comes from a 10% random sample of longitudinal tax records in Australia for the 
2007/08 to 2016/17 years. We restrict the sample to individuals aged 45 to 54 with contributions of at least $22,000 in year 
𝑡𝑡 and 𝑡𝑡 − 1. 
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Table A8: Comparing the estimates for the constrained sample with baseline and wider age samples 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 
Total 

Tax 
Favored 

 
Other 

  
Taxable 

 
Employment Business Investment 

 
Total    

 (1) (2) (3)  (4) (5) (6) (7)  (8) 

Panel A: Baseline sample, ages 48–51 (N=14,883) 

Δ cap ($000s) 475** 
(15) 

529** 
(14) 

-54** 
(7) 

 359** 
(53) 

194** 
(40) 

84* 
(41) 

70* 
(28) 

 1 
(23) 

Effect: $25K increase 11,875 13,225 -1,350  8,975 4,850 2,100 1,750  25 

Dep. mean at 𝑡𝑡 − 1 34,786 32,718 2,068  191,639 154,347 31,007 11,334  53,034 

R-squared 0.359 0.472 0.044  0.011 0.017 0.021 0.008  0.006 

Panel B: Age 45–54 sample (N=45,233) 

Δ cap ($000s) 495** 
(8) 

558** 
(7) 

-63** 
(4) 

 289** 
(35) 

181** 
(26) 

66* 
(27) 

31 
(18) 

 -26 
(15) 

Effect: $25K increase 12,375 13,950 -1,575  7,225 4,525 1,650 775  -650 

Dep. mean at 𝑡𝑡 − 1 35,143 1,929 37,072  188,707 153,023 29,741 10,650  51,328 

R-squared 0.474 0.030 0.361  0.011 0.018 0.024 0.009  0.005 

* p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap on individuals with contributions 
between the new and old caps from equation (4.3). All regressions include year and age fixed effects, controls for changes in marital 
status, business ownership, and investment property ownership, and a female dummy. The sample comes from a 10% random 
sample of longitudinal tax records in Australia for the 2007/08 to 2013/14 years. 
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Table A9: Sensitivity of the estimated effects on the constrained sample with respect to 𝜖𝜖 

  Dependent variable: Change in 
  Contributions  Income  Tax paid 
 

 Total 
Tax 

favored Other 
 

Taxable 
 

Employment Business 
 

Total 
  (1) (2) (3)  (4) (5) (6)  (7) 
Baseline: 𝜖𝜖 = $3,000 (N=14,883) 
 Δ cap ($000s) 

  
475** 
(15) 

529** 
(14) 

-54** 
(7) 

 359** 
(53) 

194** 
(40) 

84* 
(41) 

 1 
(23) 

           
 Dep. mean at 𝑡𝑡 − 1 34,786 32,718 2,068  191,639 154,347 31,007  53,034 

𝜖𝜖 = $500 (N=10,681) 
 Δ cap ($000s) 

 
478** 
(17) 

542** 
(16) 

-64** 
(8)  346** 

(65) 
181** 
(46) 

97* 
(54)  -8 

(29) 
           
 Dep. mean at 𝑡𝑡 − 1 36,604 34,201 2,403  199,217 154,673 36,417  55,408 

𝜖𝜖 = $1,500 (N=12,542) 
 Δ cap ($000s) 

 
485** 
(16) 

544** 
(15) 

-59** 
(7)  351** 

(59) 
181** 
(42) 

66 
(48)  -3 

(26) 
           
 Dep. mean at 𝑡𝑡 − 1 35,864 33,679 2,185  195,356 153,398 34,293  54,057 

𝜖𝜖 = $5,000 (N=18,324) 
 Δ cap ($000s) 

 
430** 
(13) 

483** 
(13) 

-53** 
(6)  279** 

(46) 
179** 
(36) 

61 
(36)  -14 

(20) 
           
 Dep. mean at 𝑡𝑡 − 1 33,060 31,133 1,927  185,575 153,999 26,878  51,239 

* p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap on individuals 
with contributions between the new and old caps from equation (4.3). The table shows that the estimates are not 
sensitive to how this constrained group is defined. All regressions include year and age fixed effects, controls for 
changes in marital status, business ownership, and investment property ownership, and a female dummy. The 
sample comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2013/14 years. 
We restrict the sample to individuals aged 48 to 51 with contributions in the relevant range. 
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Table A10: Anticipation and dynamics – positive and negative cap changes 

 

 Dependent variable: Change in 
 Contributions  Income and deductions  Tax paid 
 

Total 
Tax 

favored Other 
 

Taxable Employment Business 
Investment 

income 
Net capital 

gain 
Total 

deductions 
 

Total    
 (1) (2) (3)  (4) (5) (6) (7) (8) (9)  (10) 

Positive changes             
Δ cap ($000s) next year -102** 

(28) 
-170** 

(9) 
68* 
(26) 

 -8 
(60) 

3 
(47) 

59 
(45) 

-45 
(33) 

-31 
(25) 

-7 
(9) 

 44 
(25) 

Δ cap ($000s) this year 246** 
(18) 

281** 
(12) 

-35* 
(14) 

 147** 
(33) 

68* 
(28) 

75** 
(25) 

-22 
(17) 

10 
(16) 

-8 
(6) 

 -11 
(14) 

Δ cap ($000s) last year 33* 
(13) 

52** 
(9) 

-19 
(10) 

 29 
(25) 

0 
(21) 

12 
(18) 

-9 
(13) 

31** 
(11) 

-1 
(4) 

 -4 
(10) 

Negative changes             
Δ cap ($000s) next year -13 

(12) 
-19** 

(6) 
6 

(11) 
 12 

(27) 
-14 
(22) 

-4 
(21) 

3 
(14) 

26** 
(13) 

-3 
(5) 

 1 
(12) 

Δ cap ($000s) this year 314** 
(14) 

338** 
(7) 

-24* 
(12) 

 191** 
(27) 

78** 
(21) 

60** 
(19) 

13 
(14) 

13 
(11) 

-8 
(4) 

 -20 
(11) 

Δ cap ($000s) last year 5 
(14) 

11** 
(4) 

-5 
(13) 

 -28 
(26) 

0 
(20) 

-30 
(20) 

10 
(14) 

5 
(11) 

7 
(5) 

 -25* 
(11) 

Dependent mean at 𝑡𝑡 − 1 37,634 33,169 4,465  195,894 158,003 30,845 10,758 2,469 6,412  55,082 

R-squared 0.053 0.302 0.004  0.007 0.011 0.024 0.004 0.007 0.006  0.001 

* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. 
 
Notes: This table presents estimates of dynamic and anticipatory responses to cap changes from equation (5.1). We distinguish between positive and negative cap 
changes as positive changes are expected and more likely to be anticipated. All regressions include a full set of year and age fixed effects, as well as controls for changes 
in marital status, business ownership, and investment property ownership and a female dummy that allows for different trends for men and women. The sample comes 
from a 10% random sample of longitudinal tax records in Australia for the 2007/08 to 2016/17 years. We restrict the sample to individuals aged 45 to 54 with 
contributions of at least $22,000 in year 𝑡𝑡 and 𝑡𝑡 − 1.  
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Table A11: Examining intra-household spillovers among married individuals 

 Dependent variable: Change in 
 Contributions  Income  Tax paid 

 Total 
Tax 

favored Other 

 

Taxable 
 

Employment Business 

 

Total 
 (1) (2) (3)  (4) (5) (6)  (7) 

Panel A: Baseline estimates for married individuals (N=21,192) 

Δ cap ($000s) 
  

308** 
(23) 

317** 
(15) 

-8 
(18) 

 163** 
(40) 

126** 
(34) 

86** 
(31) 

 -14 
(17) 

Dependent mean at 𝑡𝑡 − 1 35,446 31,046 4,400  200,996 159,984 34,006  57,402 

R-squared 0.057 0.320 0.005  0.006 0.011 0.024  0.003 

Panel B: Heterogeneity based on spousal cap changes (N=21,192) 

Δ cap ($000s) 
 

359** 
(31) 

355** 
(21) 

4 
(25) 

 229** 
(53) 

       144** 
(43) 

110** 
(43) 

 0 
(22) 

Δ cap ($000s) × 
𝟏𝟏(Δcap × ΔSpGap > 0) 

-68* 
(29) 

-53* 
(21) 

-15 
(22) 

 -91 
(49) 

-40 
(41) 

     -34 
(40) 

 -20 
(20) 

Dependent mean at 𝑡𝑡 − 1 35,446 31,046 4,400  200,996 159,984 34,006  57,402 

R-squared 0.060 0.322 0.008  0.009 0.013 0.027  0.006 

Panel C: Spousal spillovers among married individuals with no cap change (N=12,547) 

Δ Spouse′s Cap ($000s) 53 
(31) 

13 
(13) 

40 
(28) 

 25 
(61) 

-82 
(44) 

3 
(45) 

 -7 
(25) 

Dependent mean at 𝑡𝑡 − 1 35,307 30,984 4,323  200,945 161,085 33,600  57,512  
R-squared 0.007 0.019 0.007  0.009 0.008 0.027  0.007  
* denotes p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by individual. 
 
Notes: This table presents estimates of the impact of changes in the concessional contributions cap on married individuals 
in Panel A from equation (4.1). In Panel B, we examine heterogeneity in these effects with respect to the change in relative 
caps between spouses. In Panel C, we examine spousal spillovers among married individuals who experience no cap 
change themselves. All regressions include a full set of year and age fixed effects, as well as controls for changes in marital 
status, business ownership, and investment property ownership and a female dummy that allows for different trends for 
men and women. The sample comes from a 10% random sample of longitudinal tax records in Australia for the 2007/08 
to 2016/17 years. We restrict the sample to married individuals aged 48 to 51 with contributions of more than $22,000 in 
year 𝑡𝑡 and 𝑡𝑡 − 1.   
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