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Abstract

We estimate the employment effects of the first 6 months of the JobKeeper program over the
following year, which includes the height of the COVID-19 recession in Australia and subsequent rapid
recovery. The design of the program allows us to use a fuzzy regression discontinuity design —
comparing workers just either side of start date thresholds for eligibility — to credibly identify the
effects of the program on employment. At the height of the recession, JobKeeper lifted the probability
of employment for casual workers by around 40 percentage points, an effect that fell away to zero as
health restrictions were lifted and aggregate employment rebounded. Smaller but more enduring
effects are found for newly recruited permanent workers, suggesting the program may have played

a more important role in ameliorating labour market scarring for these workers in the medium term.
Finally, we rule out large within-firm ‘spillover’ effects that may have supported or suppressed the
employment of ineligible workers, as firm-level estimates of the effect of JobKeeper on employment
closely mirror individual-level estimates. Our findings suggest that at its height in early 2020 JobKeeper
directly preserved between 300,000 to 700,000 jobs.
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1. Introduction

The COVID-19 pandemic brought about a swift contraction in global economic activity: within the
OECD gross domestic product fell by over 10 per cent between the first 2 quarters of 2020.°

Wage subsidies and job retention schemes were a common policy response, introduced in the face of
temporary government-mandated restrictions on activity to support viable firms and retain valuable
connections between these firms and their employees. By May 2020 such schemes supported over
50 million jobs across the OECD, including around 3.6 million jobs in Australia (OECD 2020; Australian
Government 2021). There has been substantial variation in the design of these programs, reflecting
both institutional settings but also uncertainty regarding the most effective response.

In this paper we examine the employment effects of Australia’s job retention scheme — the JobKeeper
program (‘JobKeeper’). We make 3 contributions to the literature. First, we identify the employment
effects of a job retention scheme during the COVID-19 pandemic using a well-established and highly
credible research design — fuzzy regression discontinuity — which leverages the design features of the
Australian program. Second, we highlight important heterogeneities in the effect of JobKeeper, with
treatment effects varying by employment type, and as health restrictions wax and wane and the labour
market recovers. Finally, we show that these individual-level results are also observed at a firm-level,
allowing us to rule out any meaningful tendency for firms to provide more or less work to ineligible
workers due to the presence of eligible workers within the firm.

Throughout this paper we focus on the direct effect of JobKeeper on recipient workers and firms.
There were likely very sizeable indirect effects of JobKeeper that played a role, alongside other support
measures, in the rapid recovery of the economy following the lockdowns of 2020. These would flow
from the generous support to business and household balance sheets and confidence effects and the
like. Macroeconomic modelling at the time suggested the suite of support measures introduced in
response to the pandemic would lower the peak measured unemployment rate by 5 percentage
points, preventing the loss of around 700,000 jobs (Australian Government 2020a). Examining how
these general equilibrium effects played out in practice is an important element of any comprehensive
assessment of the costs and benefits of JobKeeper, but outside the scope of this paper. It is also an
incredibly challenging exercise to estimate a credible macroeconomic counterfactual, as noted in
Kennedy (2022).

Like its international peers, JobKeeper provided support for firms to retain employees amid
widespread restrictions on economic activity. However, it also had important features that distinguish
it from other programs. Unlike many European schemes, the program provided not just income
support — compensating workers for their lost hours of work — but also subsidised wages.

This benefited firms that could put eligible workers to productive uses, potentially alongside ineligible
workers. Further, unlike the Paycheck Protection Program of the United States of America, the program
supported established firm-worker pairs rather than simply targeting aggregate employment and
wages in the firm. It is these employee eligibility criteria that create exogenous variation in JobKeeper
receipt by individuals and in the intensity of treatment received by firms. We leverage start date
thresholds that determined eligibility for permanent and casual employees through a fuzzy regression
discontinuity design to estimate credible employment effects for the JobKeeper program.

6  Percentage change in GDP between second and first quarters of 2020. OECD (2021), Quarterly GDP
(indicator). doi: 10.1787/b86d1fc8-en [Accessed on 27 May 2021]
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We find JobKeeper had large employment effects, lifting the probability of remaining employed for
recipient casual workers by around 40 percentage points at the height of the recession. This was driven
by employees being kept ‘on the books’, as we fail to find effects on the probability of working
non-zero hours. However, this employment effect dissipated rapidly as restrictions were lifted and
aggregate employment rebounded. In contrast, more modest but enduring effects are found for
recently recruited permanent workers, whose probability of employment was lifted by around

20 percentage points. These were not driven by employees being kept ‘on the books’, with large effects
on the probability of working positive hours. By the end of the program in the second quarter of 2021
the direct effects of JobKeeper had largely dissipated for both groups, though permanent workers who
received JobKeeper were more likely to have remained with their original employer than those who
did not.”

Our findings highlight important heterogeneities in how job retention schemes ameliorate labour
market scarring. While JobKeeper kept those on temporary work contracts on the books, these
workers may have been less susceptible to scarring, as their employment relationships are already
designed to flexibly respond to short-lived economic shocks. The effects on permanent workers were
more lasting, though the strength of the economic recovery has since seen those not covered by
JobKeeper find employment, albeit it often with a different employer. This job-switching is not
necessarily undesirable. As shown by Andrews et al (2020), as the economy recovered JobKeeper
appears to have become more distortionary, slowing the flow of labour to more productive uses.

At the end of the first phase in September, there was a burst of reallocation of labour to more
productive job matches, particularly in industries where more labour flowed off the program.

Depending on how we scale up our estimates, the aggregate number of jobs directly saved by the
JobKeeper program ranges from between 300,000 to 700,000 at the height of the recession, to up to
around 400,000 at the end of the first 6 months. Following the end of the program in March 2021, this
direct effect has dissipated entirely. As noted above, in confining ourselves to these direct effects we
potentially understate the importance of JobKeeper in supporting employment. For a program of this
size (589 billion), general equilibrium and confidence effects will be material and are likely reflected in
the strong recovery that allowed individuals not in receipt of JobKeeper to return to work. Additionally,
a range of significant complementary economic supports were provided around the same time.

We leave it for future research to consider the indirect effects of JobKeeper and role of other supports.
A final caveat is that the JobKeeper program was designed at a point when it was envisaged that health
restrictions would be ‘flattening the curve’ in Australia, rather than successfully eliminating the virus as
occurred in Australia until the Delta and Omicron waves. The direct effects of JobKeeper may have
been more persistent had the pandemic played out differently through 2020 and 2021.

In the last part of the paper, we show that the sizeable employment effects for JobKeeper-receiving
workers did not come at the expense of workers not receiving JobKeeper (or, conversely, benefit
them). We examine the effects on firm-level employment outcomes by instrumenting for the intensity
of treatment for a firm — the share of their workforce receiving JobKeeper — by the proportion of their
workforce in various tenure categories. This can be thought of as the firm-level equivalent of the
individual-level fuzzy regression discontinuity design. We find that lifting the proportion of a firm’s
baseline workforce covered by JobKeeper by 10 percentage points lifted the firm’s paid employment as
a proportion of their baseline workforce by around 40 percentage points at the height of the

7  We also find suggestive evidence that JobKeeper receipt made casual workers less likely to be employed
over a year later. These effects are far smaller and less statistically significant than the positive effects found
during early 2020 but are not implausible — they could reflect income effects on labour force participation
given JobKeeper led to some workers having substantially higher incomes than they otherwise would have.
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recession. This is very similar to the individual-level effects estimated earlier. This result suggests that
neither substitution away from ineligible labour towards eligible labour within the firm or
complementary use of ineligible labour biased the earlier results.

Our regression discontinuity design estimates are robust to many of the common concerns in the
literature. The running variable — a worker’s start date with the firm — was unable to be manipulated as
it had already been reported to the Australian Taxation Office well ahead of the policy announcement.?
While there are some statistically significant imbalances in covariates either side of the thresholds,
these are modest in size and do not result in any discontinuities in outcomes prior to JobKeeper taking
effect. We find no effect of JobKeeper in the 3 fortnights prior to its announcement: the last of which
included the sharpest drops weekly payrolls observed during the crisis.’

Our paper adds to the growing literature on the effects of job retention schemes. These schemes have
numerous goals. During downturns, they allow firms to reduce their labour costs and retain
high-quality matches and firm-specific human capital, while simultaneously supporting the incomes of
employees. As the economy recovers, firms are then able to rapidly increase their economic activity,
without facing search and training costs of new employees. In the longer run, retaining employment
relationships can also help to prevent economic scarring (Andrews et al 2020).

Much of the existing literature concerns experiences with short-time work schemes implemented in
Europe during the Global Financial Crisis (GFC). Cross-country studies suggest such schemes helped to
reduce job-loss during the peak of the crisis but had zero or negative effects once the economy
recovered (Boeri and Bruecker, 2011; Hijzen and Martin, 2013). It has also been suggested that the
benefits were significantly less for temporary employees compared with permanents (Hijzen and Venn,
2011; Lydon, Matha and Millard, 2018). A benefit of cross-country studies is the ability to capture
indirect effects of the schemes on aggregate demand, however, causality can be challenging to
establish. Other studies have instead examined firm-level outcomes, where a key challenge is removing
selection bias driven by differences between firms in and out of such schemes. Studies using
propensity score matching have pointed to negative effects of schemes in France (Calavrezo et al,
2009; 2010) and no effect in Germany (Kruppe and Scholz, 2014). However, some papers, mostly using
instrumental variable (IV) approaches, have found positive effects of short-term work schemes for
Switzerland (Hyytinen et al, 2017; Kopp Siegenthaler, 2018), Germany (Baeller et al, 2016) and
Luxembourg (Efstathiou et al, 2018). Despite this large literature, the different nature of the COVID-19
shock, and scale of the policy response, as well as questions arising from identification challenges,
mean much more remains to be learnt.

Recently, researchers have begun to examine subsidies introduced in the wake of the COVID-19
pandemic. This includes studies examining the impact of the US Paycheck Protection Program (PPP),
a forgivable loan scheme for businesses who meet certain criteria.’® Studies so far have found mixed
results, with some suggesting very small or no effects of the program on employment, working hours
and firm closure (Autor et al 2020; Chetty, Friedman, Hendren and Stepner, 2020), while others
suggest more sizeable effects (Hubbard and Strain, 2020). The most notable causal study of the
JobKeeper program to date, Bishop and Day (2020), also finds evidence for sizeable employment

8  Heaping in the running variable, driven by a tendency to start new jobs on Mondays, precludes traditional
density tests such as that in McCrary (2008).

9  The Australian Bureau of Statistics (ABS) payroll jobs index fell 3.5 per cent in the week ending
28 March 2020 (ABS 2021).

10 Loans are forgiven as long as 60% is spent on payroll, the business does not reduce headcount, and each
employee’s pay is not reduced by more than 25%.
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effects for casual employees based on labour force survey microdata.!! Drawing on a larger and longer
panel of administrative tax data, we are able to investigate the effect of the program for permanent
employees and at a firm level — accounting for any spillovers within the firm —as well as over a longer
time horizon. These questions are important to a full assessment of the direct employment effects of
the JobKeeper program.

We proceed with some institutional background, describing the first year of the COVID-19 pandemic in
Australia and the policy response (Section 2), before turning to the data (Section 3) and empirical
framework (Section 4). We then present results for the effect of JobKeeper on individual-level
outcomes (Section 5) and firm-level outcomes (Section 6).

2. Institutional background

The first cases of COVID-19 in Australia were reported on 25 January 2020, with more than 100 cases
reported by 11 March 2020. As the health crisis escalated, significant public health restrictions were
introduced, leading to a sharp contraction in economic activity. The unemployment rate climbed to a
peak of 7.5 per cent in July 2020, with sectors such as Accommodation and Food Services, and Arts
and Recreation particularly hard hit (ABS 2020).

The JobKeeper program was announced by the Australian Government on 30 March 2020 and took
immediate effect. It followed a range of other measures designed to support both businesses and
households, including measures to improve business cashflow and access to loans, and increased access
to and rates of income support for households. Amid ongoing job losses, the JobKeeper program was
introduced with 3 stated objectives: preserving employment relationships; supporting business and job
survival; and providing income support to business owners and employees. Our work focuses on
employment outcomes, and therefore does not capture all the intended benefits of the program.

In its first 6 months, JobKeeper paid eligible businesses $1,500 a fortnight for each eligible employee,
with the employer required to ensure the employee was paid at least this amount for each fortnight.*?
Employees previously earning less than $1,500 still received the full amount, resulting in income
increases for this group. The self-employed were also potentially eligible as ‘eligible business
participants’. The payment thus acted as a 100 per cent wage subsidy up to this fortnightly cap, but
also as income support to the extent it ‘topped-up’ underlying fortnightly pay to $1,500. Payments
were made to the employee by their employer, with employers reimbursed from early in the following
month by the Australian Taxation Office (ATO).

Eligibility for JobKeeper was 2-sided. Firms qualified on the basis that they expected a year-on-year
turnover decline in a month or quarter of the program of 15, 30 or 50 per cent (for charities, and
businesses with turnover below or above $1 billion respectively). Government entities were excluded

11 Watson et al (2022) draw on administrative data to estimate the employment effects of JobKeeper by
comparing firms that received JobKeeper to those that did not in a difference-in-differences approach.
They find large and remarkably persistent results, that are stable from mid-2020 on and do not respond to
lockdowns or the end of the program itself. Given the many differences between eligible and ineligible firms
it is, in our view, unlikely that they would have had similar employment trajectories through the pandemic in
the absence of JobKeeper, even after conditioning on observables, which would result in significant bias in
these results.

12 This was approximately equal to the full-time national minimum wage.
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and many universities were ineligible.** Employees had to be an Australian resident (though some
New Zealanders were also eligible), over 18 years of age (or over 16 years of age and otherwise
independent), and satisfy tenure requirements. Of particular interest, permanent employees were
required to be employed at an eligible firm on or before 1 March 2020 and casual employees were
effectively required to have been employed by an eligible firm on or before 2 March 2019.'* Both of
these start dates would have been captured in regular payroll reporting to the ATO prior to the
announcement of the policy, making it difficult for employers to manipulate employee tenure.

JobKeeper was accompanied by changes to industrial relations legislation that made it easier for
employers both to put eligible workers to work — reassigning work duties or locations —and reduce
their hours or days of work.'> Our estimated JobKeeper effects will include the effects of the payment
and these provisions for increased flexibility.

JobKeeper has been both adjusted and extended since its initial announcement. From 3 August 2020
the start date thresholds were changed to 2 July 2019 for casuals and 1 July 2020 for permanents.
This was in response to a desire to support more workers, namely those hired after the initial wave of
lockdowns, as a second wave of cases hit Australia’s second largest city and state (Melbourne,
Victoria). An extension to JobKeeper was announced on 21 July 2020, which extended the payment
until end March 2021, with changes to payment rates and eligibility criteria. We leave analysis of the
extension to future work, as the change in reference dates makes the interpretation of the treatment
effects around either threshold complicated.

A wide range of wage subsidy schemes have been introduced or extended across OECD countries in
response to the COVID-19 shock. Australia’s scheme differed from others in terms of design, generosity
and coverage. While many countries have subsidies which are proportional to prior wages, Australia and
New Zealand are unique in introducing lump sum subsidies that effectively act as a wage floor for all
employees: in the Australian scheme this resulted in some individuals receiving large pay increases under
the program. In May 2020, Australia’s scheme covered around 30 per cent of employees, similar to
Germany, Belgium, Austria and Portugal, but lower than countries such as New Zealand and France
whose programs covered more than half of all employees (OECD 2020; Australian Government 2020).
Subsidies also differed in the types of jobs supported — many schemes only supported hours not worked,
or furloughed employees, while Australia’s scheme subsidised both hours worked and not worked.

13 From 1 May 2020, many universities were subject to an alternative turnover test. In determining their
eligibility for JobKeeper, these universities were directed to include Commonwealth grants when assessing
their turnover decline and compare their turnover over a 6-month period (instead of a one month or one
quarter period) to a year earlier.

14 Casuals are required to “have been with their employer on a regular and systematic basis for at least the
previous 12 months as at 1 March 2020”.

15 For further information see:
https://coronavirus.fairwork.gov.au/coronavirus-and-australian-workplace-laws/changes-to-workplace-laws-
during-coronavirus/jobkeeper-wage-subsidy-scheme [Accessed 28 May 2021]
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3. Data

We draw on high frequency linked employer-employee administrative data. This is created by linking
ATO data spanning JobKeeper program data, Single Touch Payroll (STP) reporting by employers,
personal income tax returns and business client information.® The large sample sizes provided by this
administrative data enable us to use more data-demanding methods and provide more precise
estimates of the direct effects of JobKeeper than earlier work (Bishop and Day 2020).

Our key outcome variables, and our running variable for the regression discontinuity design, come
from the STP data. The same data source underlies the Weekly Payroll Jobs and Wages release by the
ABS (ABS 2021): this has been the primary high-frequency read on the labour market during the
pandemic in Australia. STP data is typically reported to the ATO directly via employer payroll software
and includes information on the pay period, pay amount, allowances (including JobKeeper), employee
relationship start and finish dates, and basic demographic information. STP does not distinguish
between full-time, part-time and casual employees and does not record hours worked. For the
firm-level analysis we draw on a proxy for casual status reported by some employees when providing/
their tax file numbers to employers and on to the ATO. As of early 2020, STP covered around

99 per cent of large employers and 77 per cent of small employers (ABS, 2020). Missing businesses are
typically small or micro-businesses, partially due to concessions made by the ATO to decrease the
reporting burden. Owner-managers are also not recorded in STP.

We follow the ABS STP methodology in defining an individual as being in paid employment if they
accrued any pay from any job in a given fortnight.'” To account for any short periods of leave by casual
employees we define employees as employed unless we observe 3 consecutive fortnights of nil pay.*®
In the main analysis this pay can comprise solely of JobKeeper income support, that is the employee
may be working no hours and earning no underlying wages. We also examine an alternative where this
pay must include some component earned through non-zero hours (even if entirely subsidised by
JobKeeper). A more precise definition of employment is challenging — end dates are less reliably
reported in STP than start dates, with many employees appearing to stay ‘on the books’ until the end
of financial year. This definition differs from employment concepts used in the ABS Longitudinal Labour
Force Survey, where a person can be observed if they are not working due to being on leave from their
job, or are not working any hours for economic reasons, but remain attached to a job.

Our treatment variable comes from JobKeeper program data. For each JobKeeper fortnight, this
identifies all employer-employee pairs that were enrolled in the program, and all disbursements by
ATO to employers.r We link the STP and JobKeeper datasets using a unique de-identified linking key
provided by the ATO. We also link in personal income tax return and business client data to provide us
with further demographic information on individuals and businesses.

16 This data has been provided to Treasury under the Tax Administration Act 1953. The Treasury has worked
with the ABS and ATO to make the same data available for research purposes through the ABS Datalab,
consistent with the commitment in the JobKeeper review (Australian Government 2020b).

17 See Appendix C for a brief overview of the process used to convert pay cycle data into an accrual measure of
earnings.

18 Appendix Figure Al shows the difference this makes to our estimate of the employment effects of
JobKeeper relative to a definition that does not make this adjustment.

19 Enrolment data reflects eligible individuals whose business registered for JobKeeper. Some businesses who
registered did not go on to receive JobKeeper payments. We use data on disbursements to businesses to
help correct for this, by adjusting the JobKeeper eligibility of firms who never received payments.
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Sample selection and employee start dates

As STP coverage is growing over time, we restrict our dataset to employees who are observed in paid
employment in an STP-enabled firm in the fortnight ending 1 March 2020 (for our analysis of casual
workers) or the fortnight ending 29 March 2020 (for our analysis of permanent employees).?° This
ensures we analyse outcomes for the same people over time and allows us to observe casual employees
3 fortnights prior to the policy’s implementation, and permanent employees for one fortnight prior.?

An employee’s start date with an employer is an integral part of our research design (see Section 4).
We define this on an employee basis by their earliest start date of any job held in the fortnights noted
above —ending 1 March 2020 for analysis of casuals or ending 29 March 2020 for analysis of
permanents.?? In both instances, these start dates are recorded prior to the announcement of the
JobKeeper policy, making manipulation highly unlikely.

Start dates exhibit weekly, monthly, and quarterly cycles, as well as seasonal patterns. Employees are
more likely to have start dates recorded on Mondays, the start of the month and the start of the
quarter, but are less likely to have start dates on public holidays (Figure 1, left panel). It is unclear
whether the heaping of start dates reflects that people are more likely to start work on these days, or
if businesses record start dates imprecisely (or both). Further, heaping is correlated with differences in
characteristics and outcomes. For example, employees who start on a Monday have better
employment outcomes, on average, during the peak of the crisis (Figure 1, right panel). The issues
arising from non-random heaping, and strategies to address them, have been discussed previously in
the literature (Barreca et al 2011). Note that heaping on 1 March 2019 and 2020 is similar in
magnitude to usual first of month heaping, so does not seem to indicate any manipulation in response
to the policy design. We discuss our approach to dealing with these issues in the next section.

20 The cut-off for permanents starts to approach the economic impact of the pandemic in Australia.
However, to address start date heaping we require two fortnights of data from the cut-off threshold and are
thus unable to test alternative dates.

21 One limitation of this approach is that when employees move to firms that are not STP-enabled then we will
observe them as unemployed.

22 The slightly later date for permanent employees is required to allow sufficient observations either side of
the relevant start date threshold (1 March 2020).
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Figure 1: Count of observed employees (left panel), and share of sample in
employment in fortnight ending 12 April (right panel), by start date
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Note: lllustrates heaping in the running variable (left panel) that is non-random (right panel), by showing the distribution of
employee start dates (left) and probability of employment in the fortnight ending 12 April 2020 by start date (right).

4. Empirical framework

By tying eligibility to employee start dates, the JobKeeper program created a discontinuous increase in
the probability of receiving JobKeeper for workers starting on or before 2 March 2019 for casual
employees and 1 March 2020 for permanent employees. These discontinuous increases provide
exogenous variation in JobKeeper enrolment. We can therefore identify the impact of JobKeeper on
employment by comparing individuals with start dates just before and just after the cut-off.

In addition to employee start date, there are other factors that determine an individual’s eligibility for
JobKeeper, including the firm they work at being eligible for the program.?* Our data does not allow us
to observe whether an individual is employed on a permanent or casual basis, and thus what their
relevant eligibility cut-off is (additional tax file data does enable us to identify casual and permanent
status for around 45 per cent of the sample). These factors mean that the discontinuity in eligibility we
observe is not ‘sharp’. That is, passing the cut-off does not perfectly determine enrolment into the
program.

Therefore, we employ a ‘fuzzy’ regression discontinuity design (RDD), using a 2-step procedure that
scales the estimated difference in outcomes at the cut-off by the estimated difference in the
probability of JobKeeper enrolment at the cut-off. The running variable is employee start date, which
we measure in days either side of the cut-off (days = employee start date — eligibility cut-of f).
We estimate this separately for the casual and permanent eligibility cut-offs. Individuals with days < 0
meet the relevant start date cut-off, and therefore are more likely to be eligible for the JobKeeper
payment.

23 See Appendix D for detailed criteria.
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The first stage in our fuzzy regression discontinuity design is to estimate JobKeeper enrolment JK; for
individual i as a function of the running variable:

(1) JK; = Bo + Bil[days; < 0] + B,days; * D; + Psdays; * 1[days; < 0] * D; + 8, D] +
BsM; + &

where D; is a vector of start date day of week fixed effects, and M; is a vector of dummy variables for
the start date falling on the first of the month, quarter and financial year; on national public holidays
on Mondays over this period (Australia Day, Easter Monday); or on the Tuesday following such a public
holiday. These additional control variables, and particularly the day of week fixed effects, are used to
deal with the non-random heaping described in the data section. Here, we follow a recommendation
of Barreca et al (2011) to flexibly control for trends and intercepts for the heaped and unheaped data.
Their preferred approach is to estimate the discontinuities separately on the heap points, but the
complex and overlapping nature of the heaping here precludes that approach.?*

We can separately estimate the reduced form relationship between employment E; and the running
variable as:

(2) E; = By + Bil[days; < 0] + B,days; * D; + Bszdays; * 1[days; < 0] = D; + B, D] +
BsM; + ¢

The ratio of the estimated jumps B at the threshold — the jump in employment divided by the jump in
probability of JobKeeper receipt — then gives an estimate of the treatment effect of JobKeeper. We can
implement this in a 2-stage least squares framework using the Stata command rdrobust, where our
second stage models employment as a function of the predicted JobKeeper enrolment probability JK;
from the first stage estimated in equation (1). The second stage is:

(3) E; = Bo+ BuJK: + Bpdays; * Di + fadays; = 1[days; < 0] = D + By D + BsM; + &

The estimated JobKeeper effect Bl can be interpreted as the local average treatment effect of the
policy for compliers — that is, employees who meet all other eligibility requirements and with just
enough tenure to qualify for the JobKeeper program. In effect, we repeatedly estimate this equation
separately for each fortnight just prior to, and following from, the inception of the JobKeeper program.

We use local linear regressions with a triangular kernel, and robust, bias-corrected confidence
intervals, as recommended by Calonico et al (2014) and Cattaneo et al (2019). This approach produces
confidence intervals and p-values for the purposes of inference rather than standard errors. For our
casual estimates, we employ 2-sided MSE optimal data-driven bandwidths. We present results for
multiple bandwidths in Appendix Figure A2, which shows the robustness of the headline result across
different bandwidth choices. For our permanent estimates, we impose a bandwidth of 15 days either
side of the cut-off. This constraint is due to the 1 March 2020 cut-off for permanents providing a
limited period before government-imposed restrictions and health concerns reduced hiring

24 This is their preferred approach due to the potential bias arising if the treatment effects differ between
those heaping and those not heaping, in which case separate estimation followed by averaging can ensure
the correct weighting is applied to arrive at a population average local treatment effect. This concern is less
relevant in this context due to the dominant heaping (day of week) being relatively high frequency. The fact
that treatment effects are relatively stable with bandwidth supports this claim. In contrast the low
frequency heaping observed with the first of month and public holiday heaping leads us to include them
only as fixed effects.

treasury.gov.au Empirical framework | 9



significantly.?> We would expect the types of individuals with start dates after mid-March 2020 to be
substantially different to those with earlier start dates. The 15-day bandwidth is chosen as it is the
minimum required to implement controls to deal with the data heaping described in the data section.

Causal interpretation of the results relies on the assumption that other determinants of employment are
continuous at our chosen cut-off points. This could be violated, for example, if individuals were able to
adjust their start dates to before the cut-off to gain eligibility for the program. This is unlikely given that
the program began on the day of announcement, with the start date cut-offs well before this time.

We present tests for discontinuities in potential confounding variables in the robustness section.

Our fuzzy design requires 2 additional assumptions for causal interpretation. The monotonicity
assumption requires that a start date crossing the cut-off cannot simultaneously cause some units to
take up and others to reject the treatment. Given there are no other eligibility criteria which change at
the start date eligibility cut-offs, meeting the cut-off should make some individuals eligible for the
payment, but not cause anyone to become ineligible. The excludability assumption requires that a start
date crossing the cut-off cannot impact the probability of employment except through its impact on
the probability of receiving JobKeeper. Employee start date may be related to employment outcomes,
for example if firms apply first-in-last-out policies when laying off employees. However, this should not
vary discontinuously at the cut-off. There are 3 changes that occur at one year of employee tenure
which may discontinuously impact employment outcomes, which relate to unfair dismissal policies, the
right to request permanent employment, and redundancy pay.2® However, these changes apply to
tenure rather than start date, which is our running variable. In particular, while the casual start date
cut-off coincides with one year of tenure on 1 March 2020, it aligns with longer periods of tenure
when the policy takes effect and we begin to estimate our treatment effects.

The effect of start date on JobKeeper enrolment and employment

In Figure 2 we show how the probability of JobKeeper enrolment varies with start date — the first stage
in our research design. The first panel shows the raw probability of enrolment, the second panel shows
the residual probability after controlling for day of week, first of month and public holiday effects. The
charts focus on the start dates around the eligibility thresholds for casual and permanent workers, and
hence include a break in the x-axis.

Beginning with Panel A, we see that the probability of JobKeeper enrolment for those with start dates
prior to 1 March 2019 is a little over 0.3. This is broadly consistent with previously reported coverage
rates of around 30 per cent of employment for the full population (Australian Government 2021),
which is what we would expect given most workers have more than a year of tenure with their
employers. The probability of JobKeeper enrolment then falls sharply as we cross the start date
thresholds for casual and permanent employees. These discontinuous falls underpin our fuzzy
regression discontinuity design. Note that the proportion of those with start dates after 1 March 2020
who are enrolled in JobKeeper is not zero, as one might expect based on policy design. This likely
reflects various forms of measurement error in the start date. For example, someone on rolling

25 Australia closed its border to non-residents from 20 March 2020, and social distancing rules were imposed
from 21 March 2020.

26 Employees at businesses with less than 15 employees become covered by unfair dismissal protections after
they have been employed for 12 months, and several modern awards contain a right for casual employees
who have worked a pattern of hours on an ongoing basis for 12 months to request to have their contract
converted to full-time or part-time permanent position. Permanent employees at businesses with over
15v employees also become entitled to redundancy pay after 12 months of service.
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contracts may have an earlier start date for the purposes of JobKeeper (their original start date) and
hence may be eligible despite a recent contract renewal.

In Table 1 we formally estimate the discontinuity in JobKeeper enrolment using the approach outlined
in the preceding section. Our results show that crossing the casual and permanent start date
thresholds results in a 6.2 and 16.5 percentage point reduction in the probability of receiving
JobKeeper, respectively.?’ These are broadly in line with the visual impression from Figure 2Figure 2.
Table 1 also presents the standard instrumental variables F-test, suggesting both cut-offs are strong
instruments — the standard rule of thumb is to require an F-statistic more than ten, and ours are orders
of magnitude above this (Stock et al 2002).

Our reduced form results show the relationship between employee start date and employment
probability in the fortnight ending 10 May 2020 — around the peak in the downturn in payroll jobs.
We present this visually in Figure 3 and provide formal estimates of the discontinuity in Table 1. In this
fortnight, crossing the casual and permanent start date thresholds results in a 2.5 and 2.7 percentage
point reduction in the probability of employment, respectively. Given the jump in probability of
JobKeeper receipt at these thresholds, these are consistent with JobKeeper increasing the probability
of employment by around 40 percentage points for casuals and 17 percentage points for newly hired
permanent employees at this point, findings that will be echoed when we estimate the effects of
JobKeeper directly in the following section.?®

27 Appendix D explains changes to the JobKeeper eligibility criteria which occur from 3 August 2020. First stage
estimates using this updated criteria are similar in magnitude and significance. We have also explored this
first stage result using the subsample with a casual/permanent status proxy. This leads to larger jumps in the
first stage, but does not deliver a sharp regression discontinuity design due to the presence of other
eligibility criteria and measurement error in the casual/permanent status proxy.

28 This can be seen by dividing the reduced form result by the first stage result in Table 1.
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Figure 2: Discontinuities in probability of JobKeeper enrolment by start date
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Note: Points represent one-day bins. Lines here are illustrative and not estimated for MSE-two optimal bandwidths, and
therefore will not align perfectly with results reported in Table 1. In Panel B, data are residualised to control for
heaping-induced bias, that is regressed against day of week, start of month and public holidays, with mean residuals
plotted.
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Figure 3: Discontinuities in employment probability during peak of crisis by start date

Panel A: Raw data
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therefore will not align perfectly with results reported in Table 1. In Panel B, data are residualised to control for
heaping-induced bias, that is regressed against day of week, start of month and public holidays, with mean residuals
plotted.
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Table 1: Effect of having a start date after the casual or permanent cut-off on
probability of JobKeeper receipt (first stage) and employment (reduced form)

Casual Cut-off Permanent Cut-off

First Stage Estimate -0.06156*** -0.16463***

[0.000] [0.000]
F-Statistic (Cragg-Donald Wald) 196.11 2573.29
Reduced Form Estimate (peak of crisis) -0.02468*** -0.02771%**

[0.000] [0.000]
Number of observations 2,292,101 281,382
Effective number of observations 302,386 273,643

Note: Robust, bias-corrected p-values reported in square brackets. Optimal bandwidths for the casual cut off are 16 days to
the left of the cut-off and 39 days to the right. For the permanent cut-off we impose bandwidths of 15 days either side.
Statistical significance indicated as follows: * 10% level, ** 5% level, *** 1% level.
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5. The effect of JobKeeper receipt on employees

The effect of JobKeeper receipt on employment

FigureFigure 3 4 shows the estimated treatment effects of JobKeeper receipt on the probability of
being in paid employment in each JobKeeper fortnight for casual (left panel) and permanent (right
panel) employees. This probability can be interpreted as the local average treatment effect of the
policy for compliers — that is, employees otherwise eligible for JobKeeper whose start date just makes
them eligible for the JobKeeper program.

Figure 4: Effect of JobKeeper receipt on probability of paid employment for casual
(left panel) and permanent (right panel) employees, by fortnight
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Notes: Dotted lines represent 95 per cent confidence intervals. Note that point estimates may not be perfectly centred
within these intervals. The estimation begins 3 fortnights prior to JobKeeper implementation for our analysis of casual
workers, and one fortnight prior for permanent workers. Optimal bandwidths for casual employees average 17 days to the
left of the cut-off and 38 days to the right. For the permanent employees we impose bandwidths of 15 days either side.

For casual employees, we present the estimates for the 3 fortnights prior to the implementation of the
program. These results show similar outcomes for eligible and non-eligible employees prior to the
implementation of the program. However, we start to see a small effect on employment the fortnight
before the policy was announced and implemented. This reflects the leading nature of our
employment definition, with the effect disappearing when we use a simpler definition of paid
employment (see Appendix Figure Al).

The effect of receiving JobKeeper on the probability of employment for casual employees peaks at

40 percentage points in the second fortnight of the JobKeeper program (Figure 4, left panel). This effect
falls over the course of the program and by the ninth fortnight (starting 20 July 2020), it is no longer
statistically different from zero. The decline in the effect of JobKeeper receipt likely reflects
non-JobKeeper eligible employees returning to work as public health restrictions eased, businesses
adapted and employment levels rebounded (Appendix Figure A7). By looking at an alternative definition
of paid employment that excludes those working zero hours, we can further see that the effects were
driven by employees being kept ‘on the books’. These results are shown in Appendix Figure A3.
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The headline results are largely driven by strong initial effects in hard-hit industries, including
Accommodation and Food Services, Arts and Recreation Services, and Retail (Figure 5, left panel).
For Arts and Recreation Services, the peak estimate is in the range of 100 percentage points, with

a lower bound of around 70 percentage points. This implies that very few to no casual ‘compliers’ in
this sector who were ineligible for JobKeeper were in paid employment at the height of the national
lockdown, though most regained employment relatively quickly as health restrictions eased. This is
consistent with the closure of cultural institutions and suspension of sporting events and live music
over this period, as the number of casual employees in Arts and Recreation Services fell by almost
70 per cent between March and May 2020 (see Appendix Figure A4).

Figure 5: Effect of JobKeeper receipt on probability of paid employment for casuals,

by industry (left panel) and state (right panel)
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Notes: Dotted lines indicate where the robust, bias corrected 95 per cent confidence intervals for the illustrated point
estimates include zero.

Drilling down to a state level, we estimate that the effect of JobKeeper receipt remained elevated for a
longer period in Victoria relative to the rest of Australia (Figure 5, right panel). This is likely due to the
second lockdown implemented in Victoria (and not elsewhere in Australia), amongst other factors.
When Victoria is excluded from the estimates, the effect of JobKeeper receipt on employment falls
more sharply over the course of the program. This suggests that a strong effect of JobKeeper receipt
during government-imposed lockdowns that wanes when economic activity is closer to typical levels.?

Note that our peak estimate of the effect of JobKeeper receipt on the employment of casual
employees of around 40 percentage points is higher than that in Bishop and Day (2020) of around

30 percentage points. It does, however, fall well within their estimated confidence interval of roughly
10 to 50 percentage points. Perhaps a more notable point of departure is our finding that the effect of
JobKeeper receipt on non-zero hours worked is relatively modest: their effect is similar to their
headline results, though again has a wide confidence interval that contains our more modest
estimates. Past Treasury analysis has suggested that only a small proportion of JobKeeper recipient

29 This is consistent with the findings of Andrews et al (2020) when examining the potential effects of
JobKeeper on productivity-enhancing reallocation.
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workers were employed on zero hours at the height of the recession (11.5 per cent, see Figure 15b,
Australian Government 2021), yet among casual employees this proportion was plausibly much higher.

For permanent employees, we are unable to capture pre-trends because the cut-off point is so close to
the policy’s announcement. The effect of JobKeeper receipt on the probability of employment reached
17 percentage points by mid-May 2020, a lower impact than that on casuals. However, the estimated
impact on permanents remained significant over the remaining fortnights (Figure 4, right panel).

The estimates increase slightly from mid-July 2020, primarily driven by Victoria (Appendix Figure A5).
These were not driven by employees being kept ‘on the books’, with large effects on the probability of
working positive hours (Appendix Figure A3). The more modest but prolonged effects for permanent
employees may reflect the less flexible nature of these employment contracts, and their lower
concentration in hard-hit industries, particularly Arts and Recreation and Accommodation and

Food Services.

An important note of caution is that the findings for permanent employees are identified using
employees who had very short tenures — mere weeks — when the COVID-19 pandemic escalated and
restrictions on economic activity were introduced in Australia. These employees may have been in
probationary stages of their employment contracts and would have been more vulnerable — we might
expect JobKeeper to have had less of a direct effect when it came to preserving the jobs of
longstanding permanent employees, who firms may have been reluctant to let go of.

A further concern with the permanent estimates may be that workers on the right-side of the cut-off
had start dates up to 15 March 2020, around the time when the economic environment was changing
rapidly. The Australian government announced the first social distancing measures on 18 March 2020
and closed borders to non-residents on 19 March 2020. Given these timelines, we set the bandwidth
cut-off at 15 March 2020, to avoid contaminating our results. Visual inspection of mean outcomes in
this window provides comfort that it is beyond this point that the characteristics of those employed
change drastically (Figure 3).

To provide some sense of the size of these effects we scale up our estimates to provide an illustrative
number of ‘jobs saved’, that is, the number of people in employment who would not have been
employed but for their receipt of JobKeeper. JobKeeper was estimated to have covered some

3.1 million employees on average over its first 6 months. Based on a small subsample in the tax data
for whom we can observe permanent and casual status, around 76 per cent of these appear to be
permanent employees while 24 per cent appear to be casual employees.®® As a back-of-the-envelope
exercise, we estimate lower and upper bounds on the jobs saved by JobKeeper by assuming either no
effect on permanent employees (the vast majority of whom would not have been recent hires) and or
an effect that is equal to that felt by recent hires. This yields an estimate of the jobs saved by
JobKeeper that ranges from 300,000 to 700,000 in mid-to-late April 2020, before falling to zero to
400,000 by late September 2020. This is consistent with the estimate of at least 700,000 jobs saved
during the early stages of JobKeeper from Bishop and Day (2020), but also picks up the subsequent
falls in the effect of JobKeeper as restrictions were lifted and the economy rebounded.

30 Thisis plausible given ABS figures indicating around 16% of all potentially eligible employees in August 2019
(that is, employees excluding casuals with less than 12 months tenure) were casual employees, but that this
was higher in harder hit industries.
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Long-run effects of JobKeeper receipt

We now provide a preliminary view on the long-run direct effects of JobKeeper receipt on an
individual’s probability of employment. Estimating the employment effects of JobKeeper receipt in its
later phases is complicated by the shift in the start date thresholds for employee eligibility, as noted in
Section 2. Hence we examine effects in one of 2 fortnights following the end of the program — either
the fortnight ending 24 April 2021 or the fortnight ending 22 May 2021.3! These fortnights were
chosen as the only 2 fortnights following the end of the program and before Australia’s Delta wave that
were not affected by idiosyncratic state lockdowns.

We explore 2 outcome variables — indicators for an individual being in paid employment and for
remaining with their original pre-COVID-19 employer. This allows us to examine the effects of
JobKeeper receipt on employment and job mobility. The specification is as in the earlier regressions —a
fuzzy regression discontinuity design — and will identify the local average treatment effect of the first
phase of JobKeeper. Some of those treated by JobKeeper in its first 6 months will not have been in
receipt of JobKeeper over the subsequent 6 months and similarly some not treated will have received
JobKeeper subsequently. Table 2 presents the results of this exercise, shown for each of the

2 fortnights, for casual and permanent workers and each of the 2 outcome variables.

While the employment effects of JobKeeper receipt in the preceding subsection appeared more lasting
for permanent workers, they had dissipated by the end of the program. In both fortnights the effect of
JobKeeper on the employment of permanent employees is small and not statistically different from
zero. This is a precisely estimated null result: in particular, we can rule out with 95 per cent confidence
that JobKeeper receipt increased the probability of employment of these newly hired permanents by
more than 4 percentage points for the fortnight ending 24 April 2021 (and 3 percentage points for the
fortnight ending 22 May 2021).

JobKeeper receipt has, however, had a lasting effect on the jobs held by permanent workers — they are
around 9-12 percentage points less likely to have a new job. The consequences of this reduced
mobility are unclear, hinging on the extent to which JobKeeper acted to preserve relatively more
productive matches more than it preserved relatively unproductive ones. For example, Andrews et al
(2020) showed that the policy disproportionately protected highly productive jobs and firms in initials
stages, though likely became more distortionary over time as the economy recovered and firms
adjusted. Of course, this lost mobility may subsequently be unwound through ‘catch-up” mobility and
would be valuable to revisit after more time has passed.

Interestingly, for casuals there is, if anything, suggestive evidence that JobKeeper led to a lower
probability of employment following the end of the program. This could potentially reflect an income
effect due to the effective wage floor introduced by the program — the above-replacement rate of
JobKeeper income support was noted in early reviews of the program and (partially) addressed in its
later phases (Australian Government 2020). Indeed, Treasury analysis of administrative data has
highlighted that incomes for the bottom quintile of the income distribution were around 20 per cent
higher than their March 2020 levels over the final 3 quarters of 2020 (Australian Government 2021).
This reflected JobKeeper and other welfare payments more than replacing lost earnings for this group.
Further examination of the robustness of this finding and the potential income effect it highlights
would be a valuable extension to this paper.

31 These fortnights were selected to avoid dates when parts of the country were under lockdown restrictions.
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Table 2: Effect of JobKeeper receipt on paid employment and job mobility for casual
and permanent employees, for given post-JobKeeper fortnights

Employed New job
Casual employees

Apr-21 -0.1320 0.0544
[0.1112] [0.2768]
May-21 -0.1470** 0.0436
[0.0408] [0.4344]
Number of observations 2,292,101 2,292,101

Permanent employees
Apr-21 -0.0436 -0.0947***
[0.463] [0.000]
May-21 -0.0568 -0.116%**
[0.243] (0.000]
Number of observations 275,291 275,291

Note: Robust, bias-corrected p-values reported in square brackets. Optimal bandwidths for the casual employees range
from 17-19 days to the left of the cut-off and 37-45 days to the right of the cut off. For the permanent cut-off we impose
bandwidths of 15 days either side. Statistical significance indicated as follows: * 10% level, ** 5% level, *** 1% level.

Robustness tests

A common concern in regression discontinuity settings is whether agents can manipulate the running
variable and hence select in or out of treatment. As has been noted, the institutional setting and
design of JobKeeper make this kind of manipulation highly unlikely. JobKeeper was announced

on 30 March 2020, well after the start date thresholds for permanent and casual employees. The vast
majority of firms in our data had already reported the start dates of their potentially eligible
employees through the STP system by the time the policy was announced.

The standard test for manipulation in regression discontinuity designs — based on density
discontinuity —is not well suited to our setting due to the heaping in the running variable. Strong day
of week effects make the density of the running variable inherently discontinuous. Despite some
first-of-month and seasonal impacts remaining, aggregating to start-weeks provides visual evidence
that there is no discontinuity in start-dates around the start date threshold for casuals

(See Appendix Figure A6).

While manipulation thus seems unlikely to be a concern, other factors may result in discontinuities in
background characteristics around the thresholds. For example, if employees with more secure
occupations had preferences to start new jobs towards either end of months or quarters then this
could create discontinuities not apparent in the heaping. This would be somewhat analogous to the
non-random variation in parental characteristics by season of birth observed in Buckles and
Hungerman (2013), driven by women differing in their preferences for season of birth. A range of
factors could drive such preferences, such as a desire for a salient break between workplaces or to be
present for (or avoid) particular peaks or troughs in work. To examine whether this is a cause for
concern, we conduct balancing tests where we look for evidence of discontinuities in a wide range of
predetermined outcomes.

The results of the balancing test are in Appendix B. While most covariates are not statistically different

either side of the cut-off, there is some evidence of modest imbalances. For example, workers starting
just on or after 2 March 2020 are slightly less likely to be employed in Accommodation and Food
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Services, which might contribute to some upward bias in our estimates of the effect of JobKeeper
given this was a harder-hit industry. While the imbalance in covariates around the threshold is a
potential concern, we take comfort from the relatively modest size of these discontinuities. We also
see strong effects of the program when we limit our analysis to specific industries, including
Accommodation and Food Services. Further, while the COVID-19 pandemic began to weigh on
employment levels through March 2020 (Appendix Figure A7), the discontinuity around the threshold
only opens up once JobKeeper takes effect. Thus, to the extent there is any imbalance either side of
the panel, it seems unlikely to significantly bias our estimates.

A more fundamental question around our results concerns their external validity. As discussed in
preceding sections, our estimates are inherently local. It could be that our estimates are an accurate
estimate of the treatment effect for casual workers with around a year’s tenure and newly hired
permanent workers, but not suitable for application to newly hired casual workers or longstanding
permanent employees. The latter concern in particular seems relevant and has been reflected in our
bounding of the number of jobs saved by the program.

Another concern is that there might be substantial spillovers, violating the stable unit treatment value
assumption (SUTVA). It certainly seems plausible that worker outcomes might depend not just on their
JobKeeper treatment status, but on that of their colleagues. Having more colleagues receiving
JobKeeper could either worsen or improve an individual’s employment outcomes, depending on
whether their labour is substitutable or complementary to the subsidised labour of their colleagues.
SUTVA concerns can arise in numerous settings, and there several ways of addressing them (see
Morgan and Winship 2007). For example, we can maintain the validity of our earlier results if we
consider them as relating to only small changes in treatment status. But for our purposes, where it is
the aggregate impact of JobKeeper that is of most interest, this is too restrictive. Hence we turn to
firm-level data to explore whether substantial spillovers are present. While this still leaves broader
confidence and general equilibrium effects unexamined, we expect these to be positive.

6. The effect of JobKeeper receipt on firm employment

A notable feature of the JobKeeper program over its first 6 months is that the support provided

to a firm was directly proportional to their number of eligible employees: firms received a flat
$1,500 a fortnight for each eligible employee. Thus, we can consider the effect of JobKeeper at a
firm level by looking at the intensity of treatment. The idea is to establish whether the worker-level
results earlier also play out at a firm level. Do firms with a greater share of employees in JobKeeper
have even higher employment levels than the earlier results might suggest due to positive spillovers?
Or are their employment levels lower than expected, as they substitute from ineligible to eligible
employees? If our results have reasonable external validity, we should see similar results to those
obtained in the previous section. In this analysis we draw on variation in firm employment levels,
including those firms that cease employing, and hence also capture the effect of firm closures.

Empirical framework

The fuzzy RDD used earlier for assessing the impact of JobKeeper treatment for individuals has a
natural instrumental variable equivalent at the firm level. In the individual-level fuzzy RDD analysis, we
exploited a sharp change in the individual probability of JobKeeper treatment as individual start date
crossed the relevant thresholds and looked for a corresponding change in employment outcomes at
the same thresholds. In a firm-level analysis, we can similarly exploit a sharp change in the relationship
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between the intensity of JobKeeper treatment and the proportion of a firm’s workforce with given
start weeks and again look for a change in employment outcomes at the same threshold. We focus on
the casuals threshold, given this allows us to consider start weeks over a much wider window, lifting
our ability to detect any effects of JobKeeper relative to the much narrower windows over which the
permanents threshold can be examined.

Our target regression is of the form:
@ yj=a+BJKi+vX; +¢

where y; is the headcount of firm j, expressed as a proportion of baseline headcount in the fortnight
ending 1 March 2020. To reduce the influence of extreme growth driven by firms with low baseline
headcount we drop observations where headcount more than doubles (around 3 per cent of
observations). This headcount is regressed on fixed effects for the interaction between firm industry
(at the ANZSIC 4-digit level) and baseline headcount, and a set of control variables capturing the
characteristics of the baseline headcount — namely the proportions casual, part-time, full-time, in
various age groups (in years: 15-19; 20-24; 25-64; 65-99), female, with children and primary or
secondary earners (as well as the proportions missing this information). Our key independent variable
is the proportion of the firm’s baseline headcount that later receive JobKeeper (JK;), which we refer to
as JobKeeper intensity. Again, we repeatedly estimate this equation across JobKeeper fortnights to
estimate impacts over time.

A straightforward estimation of (4) via OLS is likely to be biased due to the endogeneity of a firm’s
JobKeeper intensity. Namely, JobKeeper intensity will be a function of some features of a firm’s
workforce — such as their share of casual status employees — that we do not observe here, but that
may also matter for employment outcomes during a downturn.?? As such we instrument for JobKeeper
intensity as follows:

5 ]Kj = a; + .81 Teas,[-T,T] + :82 Tcas,[0,T] + :83 U cas,[-T,0) + .84 K cas,[0,T] + VXj + &

where Tr¢qg[—7,77 is the proportion of the firm’s baseline headcount that are casuals with start dates in
the window [-T,T] (where the tenure threshold is at 0); and we also control for a linear trend in the
relationship between tenure and JobKeeper eligibility by including the mean tenure of casual workers
in the window, and allowing it to vary either side of the threshold (¢ cas,[-7,0), K cas,jo,r7)- OUr
exogenous instrument is T¢q [0,7], the proportion of the firm’s baseline headcount that are casuals
with start dates that would exclude them from JobKeeper. Following this first stage regression, the
second stage regression is simply:

6) yj =a; +BJK +vX; +¢

where X']- includes the baseline workforce characteristics described earlier, as well as the included
instruments introduced above (but not the excluded instrument is T cq [0,77)- We estimate (6) via
2-stage least squares. To make the results more comparable to those of the earlier individual-level
results, we weight by the baseline headcount of the firm.

32 Another example is whether the employment of casual workers meets the ‘regular and systematic’ test —
namely sporadic employment, even if of the required ‘tenure’, disqualified individuals from JobKeeper.
Regular and systematic employment has a legal meaning in Australia arising from industrial relations law.
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Results — the effects of JobKeeper on firm employment

We begin with an illustration of the first stage and reduced form results that mimics the binned scatter
plots motivating a traditional RDD analysis, like those in the last section. First, we regress firm
JobKeeper intensity JK; (and subsequently headcount y;) on the same set of industry-size fixed effects
and baseline workforce characteristics (X;) noted above, but also the proportion of the baseline
headcount identified as casual and with a start date in week t, where t=0 is the week beginning

2 March 2019. We allow t to extend to 26 weeks either side of the threshold. This regression is simply:

(7) JK; = aj + X226 Bt Teas,e + VX; + &

In Figure 6 we present the B; coefficients for the fortnight ending 10 May 2020, the peak of the
individual-level JobKeeper effects. We also show a line of best fit either side of the threshold.

Figure 6: Association between firm JobKeeper intensity (left) or headcount relative to
pre-COVID levels (right) and employee start dates: fortnight ending 10 May 2020
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Note: Shows the f3; coefficients from equation (7). This can be interpreted as the expected firm outcome from having all its
workforce identifying as casual and employed in the given week. These expected outcomes may lie outside the domain of
observed outcomes, for example, no firm has a proportion of more than one of its original headcount on JobKeeper in the
underlying data. Week zero is the week beginning 2 March 2019.

Figure 6 shows that employee start dates had a large effect on a firm’s JobKeeper intensity (left panel).
For a firm with all its workforce reporting as casuals with start dates in the week ending 1 March 2019,
we would expect a JobKeeper intensity of a little over 90 per cent. That is, 90 per cent of the firm’s
baseline headcount would end up receiving JobKeeper. This falls sharply to 60 per cent for the same
firm with the same workforce starting in the following week. The fall is not sharp (from 100 to

0 per cent) as some casuals eligible on the basis of their start date will not be eligible on other
grounds, while measurement error in reported casual status might mean some of those with start
dates after the cut-off did receive JobKeeper (as they were actually eligible permanent employees).

Figure 6 also shows evidence of a discontinuity in the association between start dates and firm
headcounts at the threshold at the height of the crisis. Firm headcounts fall from about 87 per cent to
about 75 per cent of their baseline levels as we cross the start date threshold. In Appendix Figures A8
and A9 we replicate Figure 6 for the fortnight before the introduction of JobKeeper (the fortnight
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ending 30 March 2020) and the last fortnight of the program (ending 28 September 2020). In both
cases there is little evidence of a discontinuity in firm headcount. This is despite the fact that
employment levels had already begun to fall in the fortnight ending 30 March 2020.

We now switch to the IV estimates of the effect of JobKeeper intensity on firm-level employment.
Figure 7 shows these estimates, alongside the individual-level results explored earlier (Figure 4).
There is little effect of JobKeeper before the program begins, but a large effect subsequently emerges
that is broadly consistent with the individual level effects estimated earlier.3® At its peak, a firm with all
its baseline workforce eligible for JobKeeper is estimated to have had a headcount as a percentage of
baseline headcount that was around 40 percentage points higher. This is only somewhat below the
individual-level results, and well within the confidence bands. Following the height of the crisis, the
firm-level effects of JobKeeper also fall away and lose statistical significance by the end of the period.

Figure 7: Individual- and firm-level effects of JobKeeper on employment
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Note: Shows the estimated coefficient and 95% confidence interval on JobKeeper intensity in equation (6) when
instrumented as in equation (7). Individual-level effects are from Figure 4.

In Appendix Figure A10 we show this pattern of findings is not particularly sensitive to the bandwidth
chosen — across a range of choices the firm-level effects peak at 40-50 percentage points before falling
away towards the end of the program.

In summary, while the individual-level results could in theory have been substantially over- or
under-stated in the presence of spillovers to ineligible workers, firm-level results suggest these
spillovers are likely modest at best. While the 2 approaches have, by necessity, somewhat different
methods and will be estimating different local average treatment effects, the fact that they broadly
align over a variety of specifications provides some comfort with respect to this finding.

33 Asinthe individual-level effects this reflects the leading nature of our employment variable, which
disappears if we switch to a definition that references only the fortnight in question.
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7. Conclusion

Job retention schemes have been a ubiquitous policy response to the COVID-19 pandemic and will
likely be revisited in the face of future economic shocks. Understanding their effects is important to
inform such policy responses. In this paper, we provide highly credible evidence on the effect of one
such scheme — Australia’s JobKeeper program — by drawing on design features that lend themselves to
a fuzzy discontinuity design and broader instrumental variables approach.

We find that JobKeeper had a substantial effect on employment, lifting the probability of employment
for casuals by around 40 percentage points and for newly hired permanent workers by around

20 percentage points at the height of the recession. These effects were even more pronounced in
states and industries most affected by lockdowns during the program’s first 6 months. Depending on
how we map these results to the broader population, our findings suggest that JobKeeper directly
preserved between 300,000 to 700,000 jobs in early 2020.

Despite these findings, the direct effect of JobKeeper receipt in preventing labour market scarring is
more nuanced. It is only for permanent employees that JobKeeper receipt had a detectable effect on
employment probabilities 6 months into the program, and even this effect dissipated by the end of the
program one year later, though these workers are more likely to be with their original employer. In
short, the strength of the economic recovery saw ineligible casual workers return to employment in
their old jobs relatively quickly, while ineligible permanent workers were able to find new roles over
the course of the year. Future work could examine the indirect role of JobKeeper in supporting these
outcomes via supporting viable firms and a strong labour market recovery.

Finally, for a program of the scale and generosity of JobKeeper broader general equilibrium effects
need to be considered: we consider only effects within the firm in this paper. Firms faced strong
incentives to productively employ JobKeeper workers rather than simply furloughing them —an
incentive that could have either lifted or lowered the hours of ineligible workers, depending on their
complementarity with eligible workers. We find little evidence for large spillovers in either direction.
When estimated at a firm-level, the effect of JobKeeper on casual employment is within the range of
estimates derived from individual-level results. Broader general equilibrium effects are likely
substantial but are left for future work: they would likely depend more on the general incidence of the
fiscal stimulus provided by the program rather than its design as a job retention scheme which is the
focus of this paper’s evaluation.
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Appendix A: Additional charts

Figure Al: Effect of JobKeeper receipt on probability of paid employment for casual

employees, by fortnight: simple and adjusted employment definitions
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Note: Dotted lines represent statistical insignificance at 95% confidence intervals for robust, bias corrected standard errors.
Simple definition considers someone as in paid employment if they accrued any pay from any job in a fortnight.

The adjusted definition, which underlies our baseline results, counts someone as employed if this is not the case but pay is
subsequently accrued in one of the following 2 fortnights.

Figure A2: Employment effects for casuals: by fortnight, by bandwidth in weeks (LHS);
and in fortnight ending 10 May 2020, by bandwidth in days (RHS)
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Note: Dotted lines on left panel represent statistical insignificance at 95% confidence intervals for robust, bias corrected
standard errors. Dotted lines on right panel represent conventional 95% confidence intervals.
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Figure A3: Effect of JobKeeper receipt on probability of working non-zero hours for
casual (left panel) and permanent (right panel) employees, by fortnight
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Notes: Dotted lines represent 95 per cent confidence intervals. Note that point estimates may not be perfectly centred
within these intervals. The estimation begins 3 fortnights prior to JobKeeper implementation for our analysis of casual
workers, and one fortnight prior for permanent workers. Optimal bandwidths for casual employees average 17 days to the
left of the cut-off and 38 days to the right. For the permanent employees we impose bandwidths of 15 days either side.

Figure A4: Persons employed in Arts and Recreation Services in February and
May 2020, by casual employee status
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Source: ABS Labour Force, Australia, Detailed
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Figure A5: Effect of JobKeeper on probability of paid employment for
permanent employees, by state
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Note: All estimates statistically significant at the 5% level. Bandwidths of 15 days either side of the cut-off.

Figure A6: Count (‘000s) of observed employees by start week either side of the
casual employee cut-off for JobKeeper eligibility
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Figure A7: Payroll jobs as a percentage of pre-COVID-19 levels
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Figure A8: Association between firm JobKeeper intensity (left) or headcount relative
to pre-COVID levels (right) and start dates: fortnight ending 30 March 2020
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Note: Shows the predicted values from estimation of equation (7) for a typical firm that has all its workforce as casuals in
the given start week. Week zero is the week beginning 2 March 2019.
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Figure A9: Association between firm JobKeeper intensity (left) or headcount relative
to pre-COVID levels (right) and start dates: fortnight ending 28 September 2020
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Note: Shows the predicted values from estimation of equation (7) for a typical firm that has all its workforce as casuals in
the given start week. Week zero is the week beginning 2 March 2019.

Figure A10: Firm-level effects of JobKeeper on employment, by various bandwidths
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Note: Shows the estimated effect of JobKeeper intensity on firm headcount relative to baseline. Estimates derived from a
regression of relative headcount on industry-size fixed effects, controls for baseline workforce characteristics and
JobKeeper intensity is instrumented for using the proportion of the baseline workforce that is casual and has a start date to
the right of the cut off. Point estimates shown over JobKeeper fortnights and for varying bandwidths.
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Appendix B: Additional tables

Table Al: Balance tests — ‘effect’ of JobKeeper on predetermined covariates

Outcomes

Casual cut-off

Permanent cut-off

Sex (Female=1)

Industry
Agriculture, Forestry and Fishing

Mining

Manufacturing

Electricity, Gas, Water and Waste Services
Construction

Wholesale Trade

Retail Trade

Accommodation and Food Services
Transport, Postal and Warehousing
Information Media and Telecommunications
Financial and Insurance Services

Rental, Hiring and Real Estate Services
Professional, Scientific and Technical Services
Administrative and Support Service

Public Administration and Safety

Education and Training

Health Care and Social Assistance

Arts and Recreation Services

Other Services

treasury.gov.au

-0.0113
(-0.0217,-0.0028)

0.0006
(-0.0011,0.0036)
-0.0041
(-0.007,-0.0024)
0.0009
(-0.0036,0.0056)
0.0003
(-0.001,0.0018)
0.0009
(-0.0021,0.0092)
0.0076
(0.0048,0.0124)
-0.0081
(-0.0163,-0.0057)
-0.0108
(-0.0124,-0.0028)
-0.0016
(-0.0064,0.0009)
0.0020
(-0.0001,0.0038)
0.0069
(0.003,0.0101)
0.0025
(0.0006,0.0055)
0.0149
(0.0078,0.0243)
-0.0105
(-0.0171,-0.0035)
0.0062
(0.0052,0.0144)
0.0039
(0.0004,0.0131)
0.0099
(0.0013,0.0154)
-0.0047
(-0.0078,-0.0025)
-0.0013
(-0.0042,0.0026)
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-0.0060
(-0.025,0.0063)

0.00530
(-0.0009,0.0108)
-0.0025
(-0.004,0.0032)
0.0030
(-0.0073,0.0073)
-0.0002
(-0.0027,0.0021)
-0.0065
(-0.0172,-0.0001)
0.0049
(0.0001,0.013)
-0.0061
(-0.016,0.0012)
-0.0054
(-0.0143,0.0048)
0.0063
(0.0023,0.0131)
-0.0027
(-0.0071,0.002)
-0.0046
(-0.0097,0.0019)
-0.0032
(-0.0095,0.0015)
-0.0014
(-0.0152,0.007)
0.0106
(0.0083,0.0284)
0.0072
(0.0024,0.012)
-0.0006
(-0.0051,0.0065)
-0.0018
(-0.0145,0.0017)
-0.0001
(-0.0049,0.0043)
-0.0024
(-0.0097,0.0038)



Table A2: Balance tests — ‘effect’ of JobKeeper on predetermined covariates

(continued)
Outcomes Casual cut-off Permanent cut-off
State
NSW 0.0072 -0.0082
(0.008,0.0244) (-0.0371,-0.0077)
ACT 0.0014 0.0032
(-0.0006,0.0041) (-0.0001,0.0085)
VIC 0.0040 -0.0179
(-0.0131,0.0041) (-0.0227,0.0057)
QLD 0.0009 -0.0081
(-0.0082,0.0076) (-0.0275,-0.0026)
SA -0.0022 0.0003
(-0.0057,0.0025) (-0.0049,0.0089)
WA -0.0088 0.0289
(-0.0137,-0.0003) (0.0296,0.0479)
TAS -0.0025 0.0023
(-0.0029,0.0017) (-0.0024,0.0067)
NT -0.0004 -0.0004
(-0.0024,0.0012) (-0.0045,0.0021)
Primary earner in relationship
Primary -0.0098 -0.0003
(-0.0181,-0.0005) (-0.0118,0.0194)
Secondary -0.0004 -0.0125
(-0.007,0.0074) (-0.0296,-0.0037)
Single 0.0085 0.0128
(0.0007,0.0158) (-0.0009,0.0265)
Firm Size (No. Employees)
<10 0.0016 -0.0123
(-0.0014,0.0053) (-0.0257,-0.0049)
10-50 0.0008 -0.0180
(-0.0052,0.009) (-0.0357,-0.0084)
50-200 -0.0004 -0.0026
(-0.0084,0.0091) (-0.0185,0.0077)
200-500 0.0009 -0.0024
(-0.0066,0.0065) (-0.0095,0.0079)
500+ 0.0109 0.0354
(0.0001,0.0228) (0.0295,0.0577)
Age 0.3510 0.1160
(0.0867,0.5393) (-0.3669,0.3865)

Note: Bias corrected, robust 95% confidence intervals reported in brackets.
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Appendix C: Data appendix

Covariates

Single Touch Payroll (STP) provides a way for employers to streamline reporting to the ATO, by sending
information on employee salary and wages, tax withheld, allowances (including JobKeeper) and
superannuation, each time they pay their employees. STP also contains demographic information,
including the employee’s residential location and date of birth.

In addition, we construct firm-level covariates using STP data, including size and share of employees
who go on to receive JobKeeper payments. To obtain information on industry of employment we link in
the ATO Business Market Table. These firm-level variables are based on pre-crisis employment,
measured in the fortnight ending 1 March 2020 for the casual cut-off analysis, and 30 March 2020 for
the permanent cut-off analysis.

For additional demographic information, including sex and dependent children, we link STP to ATO
Personal Income Tax data.

Defining JobKeeper recipients

To define JobKeeper eligible employees, we link STP data to JobKeeper enrolment data. During the
period 30 March 2020 to 2 August 2020, employees had to satisfy several requirements, including on
tenure, as at 1 March 2020. From 3 August 2020, this reference date changed to 1 July 2020, meaning
additional employees became eligible for the payment. All employees who met the 1 March 2020 test
also remained eligible.

We define someone as being a “JobKeeper employee” based on whether they receive JobKeeper at
any point over the first JobKeeper period (30 March — 23 September 2020). However, we make an
adjustment for employees who became eligible for the payment when the reference date changed on
3 August 2020. These employees are not defined as a JobKeeper employee between the period

30 March 2020 — 2 August 2020), but are defined as a JobKeeper employee between 3 August 2020 —
23 September 2020, if they receive any payments in this period.

Pay period standardisation

Employers pay their employees on varying pay cycles (for example weekly, fortnightly, monthly) and on
different days of the week or month. We standardise the data to generate consistent fortnightly pay
amounts which align to the JobKeeper fortnights. This involves apportioning the pay equally across
days within a pay period, and then summing the daily amounts across each JobKeeper fortnight. This is
a similar process to that used by the ABS to publish their weekly STP payroll and wages indexes.
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Appendix D: JobKeeper eligibility criteria

Employee eligibility criteria
An eligible employee must satisfy 2 tests at different times:

« ejther the 1 July 2020 test or the 1 March 2020 test (depending on the JobKeeper fortnight for
which their employer is claiming), and

« the JobKeeper fortnight test.

For JobKeeper fortnights ended on or before 2 August 2020, they must satisfy the 1 March test (and
other eligibility criteria) to be an eligible employee.

For JobKeeper fortnights starting on or after 3 August 2020, they must satisfy other eligibility criteria
and either:

« have been an eligible employee for a JobKeeper fortnight ended on or before 2 August 2020
using the 1 March 2020 test, or

e satisfy the 1 July 2020 test.

Employees also had to provide their employer with a JobKeeper employee nomination notice.

Fortnight test

Eligible employees must satisfy each of these requirements for the relevant JobKeeper fortnight.

« They are an employee of an eligible employer (including if stood down or re-hired) at any time
during the fortnight. This is usually the same employer as had on 1 March or 1 July 2020 (as
applicable), however there are exceptions. These include:

— being employed by another entity within the same wholly owned business structure
— achange in ownership of a business, or
— astructural change in a not-for-profit entity.

» They provided a JobKeeper employee nomination notice.

» They did not have any of these types of payments:

— parental leave pay by the government under the Paid Parental Leave Act 2010 for a period
that overlaps with or includes the fortnight

— Dad and Partner pay under the Paid Parental Leave Act 2010 at any time during the fortnight

— certain workers’ compensation payments in respect of a total incapacity for work for a period
that overlaps with, or includes, the fortnight.

1 March 2020 test

To satisfy this test an eligible employee must have met all of the following on 1 March 2020.

* They were either a:
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— non-casual employee (full-time, part-time, or fixed term)

— long-term casual employee (employed on a regular and systematic basis during the
12-month period that ended 1 March) and, at the time they provide their employee
nomination notice, they were not a permanent employee of any other employer

— they were aged 18 years or older at 1 March 2020. If they were 16 or 17 they can also qualify
for fortnights before 11 May 2020 and continue to qualify after that if they are

independent, or
not undertaking full-time study.

» They were an Australian resident within the meaning of section 7 of the Social Security Act
1991 or they were both:

— ataxresident of Australia for the purposes of the Income Tax Assessment Act 1936, and
— the holder of a Subclass 444 (Special Category) visa.

If they didn’t satisfy these requirements on 1 March 2020, they are not considered to be an eligible
employee for fortnights ending on, or before, 2 August 2020.

1 July 2020 test

To satisfy this test an eligible employee must have met all of the following on 1 July 2020.
* They were either a
— non-casual employee (full-time, part-time or fixed term)

— long-term casual employee (employed on a regular and systematic basis during the 12 month
period that ended 1 July) and, at the time they provide their employee nomination notice,
they were not a permanent employee of any other employer.

» They were 18 years or older (if they were 16 or 17 they can also qualify if they were
independent or not studying full-time on 1 July 2020).

» They are an Australian resident within the meaning of section 7 of the Social Security Act
1991 or they were both

— ataxresident of Australia for the purposes of the Income Tax Assessment Act 1936, and

— the holder of a Subclass 444 (Special Category) visa.

Eligible business participant eligibility criteria
Individuals who are not employees may have been eligible for the JobKeeper Payment under the
business participation entitlement if there is:
» an eligible business entity, and
» it has an eligible business participant.
An eligible business participant is an individual who is actively engaged in the operation of the business

and is not an employee of the business. There can only be one eligible business participant for the
entity.
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If your entity is eligible, it can claim one JobKeeper payment per fortnight for the eligible business
participant. The entity, not the eligible business participant, receives the JobKeeper payment.

Eligible business entity

To claim JobKeeper payments for an eligible business participant, an entity must satisfy certain
eligibility requirements. Their entity may be eligible to claim JobKeeper payments for an eligible
business participant if:

e on 1 March 2020, it carried on a business in Australia
it satisfies the relevant decline in turnover tests
it satisfied certain conditions at 12 March 2020, being
— it had an ABN on 12 March 2020, and
— it had lodged, on or before 12 March 2020, at least one of

a 2018-19 income tax return showing it had an amount included in its assessable income
in relation to carrying on a business, or

an activity statement or GST return for any tax period that applies to it that started after
1 July 2018 and ended before 12 March 2020 showing it made a taxable, GST-free or
input-taxed sale.

Eligible business participant

An individual may be an eligible business participant of their entity for a JobKeeper fortnight if they
meet all the following:

« were not employed by their entity

» were actively engaged in the business carried on by their entity (at 1 March 2020 and for the
fortnight they’re claiming)

» were one of the following (at 1 March 2020 and for the fortnight they are claiming)
— asole trader
— a partner in the partnership
— an adult beneficiary of the trust
— ashareholder in or director of the company
» were on 1 March 2020

— atleast 18 years old. If they were 16 or 17 they can also qualify if they’re independent or not
studying full time, and

— an Australian resident (under section 7 of the Social Security Act 1991) or a resident for
income tax purposes and the holder of a Special Category (Subclass 444) visa

» were not receiving government parental leave or Dad and Partner Pay

» were not totally incapacitated for work and receiving payments under an Australian workers’
compensation law in respect of their total incapacity to work

« were not an employee (other than a casual employee) of another entity
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« have not previously given another entity, or the ATO, a JobKeeper nomination notice

« if they’re a partner, an adult beneficiary of a trust, or a shareholder in or director of a company,
they’ve provided a completed eligible business participant nomination notice (excluding sole
traders) to the entity to record they’ve agreed to be nominated to receive JobKeeper payments

through an eligible business

» ifthey’re a sole trader, have given the ATO a JobKeeper nomination notice.
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