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Abstract

The World Health Organisation predicts that most OECD cdemivill face a substantial shortage of
physicians in the next years, yet little research existsiite pecuniary and non-pecuniary determinants
of doctors’ labour supply. We address this gap using a urdgteeset on Australian physicians. Applying
both a reduced-form and a structural discrete choice apprage examine the policy implications of
different modelling approaches in terms of wage elastisitat the intensive margin. We contribute
to the literature on doctors’ labour supply in a number of svayirst, we show that the estimated
wage elasticities are very similar on average in the two @ggres. However, whereas the reduced-
form approach hides a substantial amount of variation, tiuetsiral model reveals heterogeneous wage
elasticities, ranging from -1 to +1. Second, we examineghegerogeneous responses but do not find
strong responses concentrated amongst particular groapsauld be targeted by wage policies. Finally,
we use the structural approach to calculate the labour guppponses of doctors in response to 5 and
10% wage increases. The results show that such wage insrieggkto a substantial decline in labour
supply by male, but not female doctors, suggesting impbitaplications for the design of effective
workforce policies.

Keywords: labour supply, discrete choice model, wage elasticity, NEAB

1 Introduction

A number of developed countries, including the US, UK, Cand&tew Zealand, and Australia,
have been concerned about the supply of medical servicee¥weral years (World Health Or-
ganisation, 2013). The WHO estimates global shortagesaitét?.9 million health workers,
i.e., medical doctors, midwives, nurses, by 2035. To a aumlisii extent, this deficit is driven
by the shortage of general practitioners (GPs) and spstsakspecially in remote and rural
regions of a country. Preventing a shortage of health werkegeneral, and GPs in particular,
remains a critical task for health care policy to ensure ¢ingditerm supply of medical services
for an ageing population (including an ageing health wonlcdd that exhibits an increasing
demand for medical care.

We examine the labour supply of Australian doctors for wheerage working hours have
fallen by 11.4% from 48.2 to 42.7 hours per week between 192829008 (AIHW, 2010).
A number of factors contribute to the observed decrease mking hours. First, the share
of female doctors has increased substantially as womeruatéor only 18 per cent of older
cohorts (doctors aged 55 and over) compared with almost 56gue of the new generation of

doctors (aged 35 and under) (AIHW, 2010). These changesige¢hder composition of the



workforce have an impact on labour supply, since femaleateatvork 37.7 hours per week
on average compared to 45.4 hours for males (AIHW, 2010)o18kcat the same time men
have also reduced their working hours, and relatively moréhan women over time so that
the gender differential in working hours has decreased \®Ji2010). This has further reduced
labour supply. Third, the age profile of doctors is changmtha proportion of older doctors has
increased over the past ten years which resulted in a signifdrop in average working hours
as older doctors tend to work fewer hours. Fourth, Markwedl #/ainer (2009) and Shrestha
and Joyce (2011) document the changing work/life balanpe@tations amongst doctors. For
instance, both younger and older doctors, male and female, teduced their working hours
compared to a decade ago, amplifying the reductions in hearked caused by the increased
proportion of women and older doctors. In addition, studiesetirement intentions suggest
that one third of GPs plan to retire before age 65, and thaggdisfaction is a key factor in this

decision (Brett et al., 2009).

Despite a vast general labour supply literature (see eigndgll and MaCurdy, 1999; Blun-
dell, MaCurdy, and Meghir, 2007) and despite the concermr efiertages of GPs in many
developed countries, the labour supply of doctors haswvedesurprisingly little attention as
evidence exists basically only for two (very different) aoties, the US and Norway. However,
given the decline in working hours, designing effective kforce policies requires a better
understanding of the determinants of doctors’ labour sy@pid the potential differences in
determinants between groups. The few studies that do exasaictors’ labour supply mostly
apply a reduced-form approach that uses a linear speatficatithe logarithm of hours worked
derived from the theory of utility maximisation, which imcles the logarithm of the wage rate
as one of the explanatory variables (Sloan, 1974; Rizzo dnch&nthal, 1994; Showalter and
Thurston, 1997; Thornton, 1998; Ikenwilo and Scott, 200However, this popular specifi-
cation imposes a constant wage elasticity for all doctodsignores potential heterogeneities.
Because wage elasticities are expected to decline at highes of work due to an increased

marginal utility of leisure relative to utility of incomemiposing a constant wage elasticity ap-

!Baltagi, Bratberg, and Holmas (2005) also use a reduced botrthey have applied a panel approach on the
repeated observations of hospital physicians in Norway.



pears particularly problematic.

We contribute to the literature on doctors’ labour supplyhiree main ways. First, we esti-
mate a discrete choice structural labour supply model whiashgained increasing popularity in
the general labour economics literature and which direxgtimates the underlying utility func-
tion. A few studies, e.g., Cheng, Kalb, and Scott (2013), /&adsen, Di Tommaso, and Strgm
(2013), and Seether (2005), apply a structural labour suppglel but these studies mainly
examine choices between different types of jobs (such abcpudrsus private). The discrete
choice approach offers a number of advantages compared tedhced-form approach, includ-
ing the flexibility of the functional form, the ease with whithe model can incorporate the tax
and transfer systems, and the broader range of utility fonstto base the labour supply model
on. Second, we explore heterogeneous responses by pweadietailed analysis for different
subgroups. Whereas previous studies have relied on smmafilea and estimated models for
male and female doctors combined, or models for male dootdys(see Section 2), our large
sample allows us to estimate separate models by gendem @iviacreasing proportion of fe-
male doctors and the fact that women are likely to have diffedeterminants of labour supply
compared to men, understanding the determinants of fenoal®s’ labour supply is impor-
tant for workforce policy. Finally, the discrete choice apgch allows the simulation of policy
changes, e.g., to Medicare rebates or other changes to #meitah remuneration of (specific)
doctors taking into account the non-linearity of the taxesttle. We simulate labour supply
responses at the intensive margin in response to nomina wageases in the order of 5 and
10%.

Using data from a unique Australian study of doctors, “Métian Australia: Balancing
Employment and Life” (MABEL), we estimate a reduced-forndastructural model and com-
pare the estimated wage elasticity from both models foraitsawith different characteristics.
We focus on GPs and specialists, and estimate separate srfodehen and women in both
groups. We find negative wage elasticities for male and ferdattors, GPs and specialists,
and show that the wage elasticities are very similar on gegrathe two approaches. However,
the reduced-form approach hides a substantial amount @iticar across individuals because

of the restrictive underlying assumption of a constanttelig that is independent of hours



worked. The structural discrete choice approach, in cettraveals heterogeneous responses
to financial incentives which could help policy makers taggecific groups. Our policy sim-
ulation shows that nominal wage increases of 5 or 10% leadstdbatantial reduction in the
labour supply of male doctors at the intensive margin. TBalts are robust to different defini-
tions of non-labour and other household income, differpet#ications of the discrete sets of
working hours, and including random variation in prefernc

The paper proceeds as follows. Section 2 presents a baedtliire review on physicians’
labour supply and summarises the reported wage elastictiection 3 outlines the two types
of labour supply models and the associated estimation appes. In section 4 we describe the
data and discuss some descriptive statistics. Sectionsepiethe empirical results, followed
by a policy simulation in section 6. We conclude the papehwitliscussion of the implications

in Section 7.

2 Literaturereview

In this section we briefly review the main studies and thetinested wage elasticities, which
differ as the studies use different data sources and exaspiafic doctor types. The earliest
studies on the determinants of doctors’ labour supply,feetdstein (1970), Fuchs and Kramer
(1972), Brown and Lapan (1972), run OLS regressions of tlaaujty of services provided by a
GP on different control variables and a fee measure. Usiifigreint data sources from the US,
these studies generally find small negative wage elassdiiat are measured imprecisely due
to the small sample sizes. Sloan (1974) estimates the waggogties on weekly hours worked
(and weeks worked per year) using US census data from 1960%4itd He finds small positive
wage elasticities€ 0.1) on average as well as evidence in favour of a backward-hgridbour
supply curve for a minority of doctors at the top of the incodisribution.

More recently, Rizzo and Blumenthal (1994) use a sample ohgaelf-employed physi-
cians from the 1987 Practice Patterns of Young Physiciange8uThey model labour supply
and the wage rate jointly and instrument the wage rate usfggsional experience. The study
estimates the model for men and women combined, and findstavpagage elasticity of 0.23

which they decompose into an income (-0.26) and a substitwifect (0.49). Showalter and
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Thurston (1997) study the effect of changes in state mdrtanaates on labour supply using
data from the 1983-1985 Physicians’ Practice Costs andnecdurvey (PPCIS). Focusing on
physicians, the study finds significant positive wage adis for self-employed physicians
(0.33), but small (0.10) and insignificant wage elastisitier doctors on wages or salaries.
Thornton (1998) also uses the PPCIS and estimates wageitikesfor male, self-employed,
solo-practice physicians. He finds very small positive walgsticities of around 0.06 and con-
cludes that reductions in medical fees are unlikely to desgehe supply of medical services.
He also finds very little evidence for a backward-bendinglatsupply curve.

For Norway, Baltagi et al. (2005) use administrative datenfrl993 to 1997 for male hos-
pital physicians and apply different estimators to thdolar supply model. The data covers a
period where some doctors received a 15 per cent wage ireondake others did not receive this
wage increase. This variation over time facilitates edfiomeof the wage elasticity. Estimating
the labour supply model by GMM, they find significant positivage elasticities of around 0.3.

The studies discussed all use a reduced-form approachhvmigoses some strong as-
sumptions including a constant wage elasticity althougbwgltiter and Thurston (1997), for
example, allows the wage elasticity to depend on age. Onipall siwumber of studies use a
discrete-choice approach that allows a more flexible modebf labour supply. Using ad-
ministrative data for Norwegian residents in 1995 and 1$2&ther (2005) estimates a discrete
choice labour supply model for doctors aged 28-66, both eyaul and self-employed. He finds
wage elasticities for hospital physicians ranging broddiyn 0.1 to 0.2. He also shows that
although private sector wage increases lead to strongagelkan hours worked in the relevant
sector than public sector wage increases, the wage etgs$ticoverall hours is slightly smaller
at 0.08 than the wage elasticity of 0.10 for overall hour®eisséed with a public sector wage
increase.

Most recently, Andreassen et al. (2013) use Norwegian adtrative data from 1996-2000
to estimate a labour supply model that allows doctors to sade@tween 10 different job pack-
ages which derive from a combination of attributes: parfutttime work, hospital or primary
care, public or private sector, with 'working in other sestand 'not working’ representing

the 9th and 10th package. The study focuses on all employetdech@hysicians and finds an



average wage elasticity of 0.04. The paper demonstratdiesieility of the discrete choice ap-
proach by presenting estimated wage elasticities, andrs¢employment changes, that result

from simulated changes to the taxation schedule.

3 Methods

In this section we briefly describe the two approaches usddisnpaper: a discrete choice

labour supply model in Section 3.1 and a reduced-form linegression model in Section 3.2.

3.1 A structural labour supply model

Our central analyses use a structural model of individuzdla supply, based on a utility func-
tion, to obtain estimates of labour supply preferences &aslieities with respect to income and
wages. We treat labour supply as a discrete choice probldrarrthan a continuous choice,
similar to the approach by Van Soest (1995).

As in standard labour supply models, we assume that doctarsse a combination of
hours worked and household net income (assumed to be egualisehold consumption) that
maximises their utility. Following Keane and Moffitt (1998)e use a quadratic specification
for the utility function. The quadratic specification isaghtforward to implement and quite
flexible as leisure and consumption of each doctor can berestibstitutes or complements. The
quadratic model can thus represent complex interactioti®wi imposing too many restrictions
a priori2 Furthermore, unlike many other utility functions, the grait utility function can be
expressed as a function of working hours rather than leistines, we do not have to choose
an arbitrary value for the total endowment of time. Theseaathges make the quadratic utility
function a good choice, even though it is not automaticallgs}concave. We can, however,
easily check this property post-estimation: if utilityis increasing in income at the observed
income and leisure time, and the matrix of second order deévies of income with respect to
leisure along the indifference surface is positive at theeobed income and leisure time, then

U is quasi-concave at that point (Varian, 1992, pp.96-97).

2van Soest et al. (2002) show that utility functions inclugiiiith-order polynomials yield almost identical wage
elasticities compared with models using lower-order potyials, thus indicating that a second-order polynomial,
or quadratic, function performs adequately.



We depart from the continuous labour supply model by assgrfiat each doctor can
choose between alternatives from a limited set ofi combinations of income and working
hours,{(vi;, hij); 7 = 1,2, ...,m}, wherey,; is the household’s net income associated with the

doctor’s working hours;;. We specify the following quadratic utility function:

Uij = Bryij + 52%2]- + B3hij + 54}%2]- + Bshijyij + € (1)

We assume that the random eregrfollows a type | Extreme Value distribution and estimate
the parameters of the resulting multinomial logit model bgxmum likelihood (see Maddala,
1983). Due to the tractability of the multinomial logit magdthis choice has been popular in
discrete choice labour supply modelling. Furthermore, lenethe vector of linear preference
parameters to differ by family status and some individual charactéeiste.g., the number of
children, the doctor’s age and health status.

The discrete choice approach has the major advantage thatweasily calculate the level
of utility for each possible combination of working hoursdamet income. Given the above
model and assuming that individuals choose the alterndiateeads to the highest utility, we
can easily calculate the probability that individuahooses alternative (from them alterna-
tives) as:

PT(UZ'J' > Uik7 k # j) = exp(UZ]) (2)

- 2k erp(Ui)

To estimate these probabilities we need to determine thiy lgivel (and thus the household

net income) associated with each chajic&o generate household net income, we first compute
gross hourly wages either directly from observed infororafon income and hours worked) or
by imputing gross wages using wage regressions. Using gmsdy wages, we can calculate
gross labour income associated with each choice of workougsh We then add non-labour
income and the spouse’s gross income to generate grosshtoddiggcome. Finally, we apply
the Australian 2008 tax and transfer system, which accdonthie household’s tax liabilities

and eligibility for family payments, to generate the amoainiet household income associated



with each level of working hours.

Choosing a discrete choice approach has a number of majantayes. First, the model
is able to incorporate non-linearities in the taxation systother household income, and fam-
ily payments. Second, the labour supply literature has shibat a discrete representation of
continuous labour supply is adequate, and perhaps eveermef since workers often have a
limited number of working hours to choose frdhThe discretisation of working hours may be
particularly appropriate for GPs who are likely to face itugtonal constraints that affect their
labour supply (Seether, 2005). Despite these potentialti@nts, the observed distribution of
hours worked suggests that both part-time and full-time$ioanges are reasonably well cov-
ered (see Figure 1). Thus, a broad range of working hours @édfento doctors, facilitating the
supply of preferred hours without facing major demand sulestraints. For our analysis, we
choose discrete labour supply points that cover the obdéa®ur supply as well as possible.
Hence, our main model offers ten different choices of wagkwours: 16, 20, 30, 40, 45, 50, 55,
60, 65 or 70 hours per weékThird, the direct estimation of the preference parametethé
utility function allows the simulation of labour supply pses to policy changes affecting net

income! Fourth, as opposed to the continuous model, we do not neetptasie quasi-concavity

3We include individual income tax payments and income taated) as well as the Medicare Levy and Gov-
ernment payments to families with children.

“For instance, Van Soest, Woittiez, and Kapteyn (1990) amdriiars and Woittiez (1991) show that a discrete
specification of labour supply can improve the represesmaif actual labour supply compared with a continuous
specification.

SIndividuals who are most likely to face demand side factbes lead to sub-optimal working hours are those
for whom observed hours are not equal to preferred hourss faly potentially lead to bias in the estimation
of the model's parameters due to measurement error. Theréfothe empirical section of the paper, we follow
Ribeiro (2001) who uses information from the sample (whetharkers were looking for another job) to exclude
individuals from the analysis, and estimate an alternatession of the model, excluding all observations who
are not working at their preferred hours. This provides aliciation of the bias of the estimated elasticities due
to sub-optimal labour supply reported in the data. Unfaately, the question in MABEL is not ideal since it is
not asked conditional on income changing with a change imswarked, but the results provide some indication
to the sensitivity of our elasticity to leaving out doctorhavstate they would like to change hours worked. The
estimation results show that the results are robust to dingghese individuals from the analysis, available upon
request.

5The corresponding hours intervals are: [0 -18); [18 -255;{25); [35 -42.5); [42.5-47.5); [47.5-52.5); [52.5-
57.5); [57.5-62.5); [62.5-67.5); [67.5-80). We also exaenthe sensitivity of results to choosing a smaller and
larger number of labour supply points: five (allowing 20, 80, 60 or 70 hours per week) and thirteen (allowing 8,
16, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65 or 70 hours per wesitgad of ten. Models with 5 or 13 labour supply
points do not differ much in estimated elasticities. Resate presented in Table 3.

’As a robustness check, we allow for random preference paeasitay adding error terms to the income and
working hours parameters in equation 1, similar to the apgindoy (Van Soest, 1995). The results are very similar
and show that allowing for random preferences does not ehtregestimated wage elasticities.



conditions a priori to guarantee coherency but can caletlase post-estimation.
[Insert Figure 1 about here]

Ideally, we would like to jointly model the labour supply obthh spouses for couple fami-
lies. Unfortunately, the data available does not providermation on partners’ working hours.
Hence, a limitation of our study is to treat the partner'labsupply and non-labour income as
exogenous. We have this limiting assumption in common witistof the literature on doctors’
labour supply who face the same data issue (e.g. Seether)(2005ndreassen et al. (2013)).
A recent exception is Wang and Sweetman (2013), who use @an@ensus data (from 1991
to 2006) to investigate the labour supply of physicians & tspouses jointly. They are par-
ticularly interested in the association of family statushatebour supply and find that male
physicians are not much affected by family status, whichsda® change much over time. For
female physicians, being married decreases hours workie dving children decreases it fur-
ther and more substantially. Over time the former assacidiecame less important whereas
the latter association became stronger. However, thesksese based on reduced-form equa-
tions, estimated using SUR, which do not include any findn@sables. Given that we are
only interested in the doctor’s labour supply in respondentmcial incentives and the doctor’s
characteristics, we only vary policy parameters that affiee doctors and have less need to

understand their partners’ labour supply choices whichaieraxogenous in our modelling.

3.2 A reduced-form labour supply model

Starting from the same economic framework of utility maxgation, and a few simplifying

assumptions, we can derive a reduced-form static laboyngupodel as in equation 3:

In(H;) = anln(W;) + aoln(Y;) + X' + ¢ (3)

where the natural logarithm of hours worked,] is regressed on (the log of) the gross wage
rate (V;), gross other non-labour incomg), and a range of individual characteristiXs e.g.,
the age of the doctor, number of children, age of the childfére parameter; thus yields the

uncompensated substitution elasticity (Blundell and Magu1999, p.1599).

8



Although the first generation of labour supply models usé&dréduced-form approach fre-
guently (Killingsworth, 1984), it imposes a number of regive assumptions that the structural
discrete choice model does not require. First, the modeinass a constant wage elasticity as
estimated by the coefficient;. The linear specification is fairly restrictive as the watpestc-
ity may vary over the hours distribution or depend on norelabbncome or other demographic
characteristics. Second, the reduced-form model alsaressiguasi-homothetic preferences
(through the linear income term) which have typically beejected by empirical studies on
consumer behaviour (Blundell and MaCurdy, 1999). Thire, tiodel needs to impose quasi-
concavity conditions a priori to guarantee coherency. Ikinthe reduced-form specification
cannot easily take into account the non-linearity of the@me tax and transfer system when
translating gross income into net income. Instead, grogevgincluded as a linear term with-
out allowing for the non-linearity of the wage after applyithe rules of the tax and transfer
system. The model nevertheless provides an interestinchb@ark against which to compare
the average wage elasticity derived from the structuralehdd addition, it allows for a com-

parison to the literature using the reduced-form approach.

4 Dataand summary statistics

41 MABEL survey

This paper uses a unique longitudinal survey of doctors, MABvhich is a prospective cohort

study of workforce participation, labour supply and itsatetinants among Australian doctors.
The survey covers many topics related to labour supply, jely satisfaction and attitudes to

work, characteristics of the work setting, workload, in@&meographic location, demographic
characteristics, and family circumstances. Joyce et @ll@2provide a detailed discussion of
the study design and baseline characteristics and showhihabhort is nationally representa-
tive with respect to age, gender, geographic location antishworked. We use data from the
first wave of the MABEL survey on qualified GPs and speciakssking in clinical practice.

This means that we can only examine labour supply responsikes mtensive margin and not



analyse the decision to work in clinical practfc?.

4.2 Construction of incomevariables

A key argument in the utility function is netincome at all hepoints in the doctor’s choice set.
To obtain this, we first need to compute total gross incomeffatreint values of hours worked.
Therefore we need information on i) the gross hourly wageeziin medical practice and ii)
gross other household income. The MABEL survey collectsrmiation on gross or netincome
per fortnight or annually, and separately asks for incoramfthe medical practice and for total
household incom& If doctors provide weekly or fortnightly income figures, wesame that
this income was the same over all weeks/fortnights workethfute an annual income value.
We divide annual medical income by annual hours worked imikdical practice to compute
the gross hourly wage earned in medical practice. We congrots other household income
by subtracting the income from medical practice from total$ehold income. Other household
income thus includes the doctors’ income from other soufegs income from other business
interests, dividends, interest) and, for cohabiting dsgtthe partner’s labour and non-labour
income, or a mix of these sources. Unfortunately, we canisbinduish between these easily,
due to a lack of information about the partner’s income.

Using the tax and family support rules that were in place attitme of the interview in
the second half of 2008, we compute net income from grossmecoBecause of individual
taxation, we ideally need information about the partneamags which the survey does not
provide. We are therefore required to make a few assumpiomst the split of other household

income. First, if the partner is working (either full- or paime), we allocate all other income

8However, given the high investment in human capital reqlimeerms of time and money to become a doctor,
relatively few qualified doctors do not work in their profess The AIHW (2012) reports that about 7% of all
registered medical practitioners do not work in the medigaikforce. Note that this figure includes non-GPs and
specialists, for whom the non-participation rate may bééighan for GPs and specialists. Furthermore, women
may take time off to raise children, and older doctors maydieto retire earlier rather than later, but these groups
are relatively small and specific. These issues would nebé &tudied in a separate paper so factors relevant to
these decisions can be fully taken into account.

SAlthough labour supply as measured by hours of work is imgrdrteffort and services provided per unit of
time are alternative ways to increase the medical serviggglied by doctors. As shown by Fortin et al. (2010)
these can be important as well, but insufficient data ardablaion these outputs. Therefore, we ignore these two
alternative pathways to increase services provided andgfoo hours of work.

10Although the response rate for the financial variables istativan for some of the other questions (Kuehnle
et al., 2010), the large majority of GPs and specialists3@}.provide either gross or net income by one of the
specified time periods.
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entirely to the doctor’s partner. Second, if the partneraswiorking, then we split the other
household income equally between both spouses. We arguia thé case it is reasonable to
assume that couples will split other income to maximise temefits (e.g., to use the tax-free
income threshold).

To address measurement error and the potential endogeheifiges, we also use predicted
wages from four separate wage regressions; that is, sejyafat specialists and GPs and by
gender. We follow a similar specification to Cheng et al. @0dnd use additional exclusion
restrictions, such as median local house prices, that weedoglong in the wage equation
but not in the model for hours. Based on the parameter estimates from the wage equation,
we predict hourly wage rates that we use to calculate grossneg from medical practice
associated with each level of working hours. We computerattteme in the same way as for
the observed wage approach.

To address the sensitivity of results with respect to mesmsant error in the partner’s in-
come or other household income, we also apply alternatipeoaghes to construct these two
measures of income both when using observed wages and idnpates. First, the survey asks
doctors about the proportion of income they earned througdlical practice and through other
sources. We use this to impute the division of other houskimziome between the doctor’s
other income and the income of the doctor’s partser.

The second alternative approach additionally uses obis@ngafor which we only observe
net income. We can use the taxation and family income suppta$ to compute the corre-
sponding gross income. We assign other net household inttothe doctor and his/her partner
(if present) in the same way as described under the first apprfor gross income. We only
use the imputed gross income if the observed gross inconm @vailable. This allows us to
include an additional 282 doctors.

The third alternative approach combines the previous twwragehes. First, we impute
gross incomes from the net figures. We then apply the givepgstions of other net income

and net medical practice income from the doctor’s total imedo imputed gross total income.

Hcoefficients are reported in Table A.1 in the Appendix.
12This approach reduces the estimation sample compared tirsh@pproach since the information on the
proportions is missing for about 25 per cent of doctors.

11



In the results section, we only present results using the base approach with observed
and predicted wages. The estimated wage elasticities fieralternative approaches 1 to 3 are
very similar to those from the base case apprdadris indicates that the results are robust to
the different approaches taken to compute the doctor'secaédarnings and household income,
and the different assumptions made regarding the divisatwéen the partner’s earnings and

other household income.

4.3 Summary statistics

We present descriptive statistics for our estimation saroplaverage hours worked by gender,
doctor type, and age in Figure 2, together with the propostf women in each age group. The
figure shows patterns consistent with the national pattefnscent years discussed in Section

1.
[Insert Figure 2 about here]

First, the proportion of women decreases over the age cohod is largest amongst the
younger cohorts, reaching between 62 and 65 per cent am@iRgsaged less than 40. Second,
men and women differ markedly in their labour supply overliteecycle. For instance, women
in their prime child-rearing ages (30-49) work the lowestrage hours. Conversely, women
aged 50-59 work the longest hours amongst women, whichalyltk be due to children having
grown up by this stage. The table shows clearly that men amdemcaaged over 60 reduce their
labour supply with men reducing their hours worked more @ligghan women.

Additionally, we refer back to Figure 1 which presents kémhensity estimates for the
distribution of observed working hours by gender and dottpe. The figure clearly reveals
two findings: first, women work fewer hours than men with thredée distribution being located
to the left of the male distribution. For GPs and speciglistsmen represent the majority of
the part-time doctors (e.g. less than 40 hours). Secondiadisés are more likely to work long
hours than GPs.

Table 1 contains the summary statistics for all variable=dus the analysis and reveals

several differences in socio-economic characteristitwdxen the four groups of doctors. As

BBResults are available upon request.
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expected, specialists earn more per hour than GPs, and lingbotips women earn less per
hour than men. Female doctors are about 6 years younger arefdie more likely to have
young children than male doctors. Female doctors are miaely lio be single, but if they have

a partner, their partner is more likely to be employed thamfale doctors.

[Insert Table 1 about here]

5 Results

5.1 Labour supply estimates and marginal effects

This section discusses the results from the structuralliedgpply model with 10 discrete hours
points. We present the simulated marginal effects and 8@8is confidence intervals in Table 2
because the coefficients do not allow a direct interprataifdhe associations between personal

characteristics and hours work&d>

[Insert Table 2 about here]

Table 2 reveals interesting similarities and differencesMeen the four doctor groups. As
expected, young children reduce working hours for all gepubis reduction is largest for fe-
male GPs, and then female specialists. Somewhat unusaoaitypared to the general male
population, we also observe a reduction of working hours layen&Ps with young children.
Young children do not affect the labour supply of male sdestsasubstantially. Female spe-
cialists no longer significantly reduce their labour supphce their youngest child is 10 or
older.

For women, the effect for the total number of children commtaithe negative effect of the
youngest child. For men, the effect of family size is more mmbus. Male specialists with

children work on average slightly longer hours than malesists without children. For male

14We present the coefficients from the multinomial logit modlith 10 discrete hours points in Appendix Table
A.3

Sysing observed wages instead of imputed wages in estimttingliscrete choice model, the marginal ef-
fects for the individual characteristics only change dlighThe direction and magnitude of the estimated effects
remain quite similar, see Table A.4. Estimating a reduagdifspecification using the same individual and house-
hold characteristics as in the structural specificatiol)&&.5 shows that the marginal effects for the individual
characteristics are very similar to those obtained fronsthectural model.
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GPs, the combined effect remains negative if there is ori@ ahly and the child is younger than
10 years. For male GPs with two children or more, or with oldt@ldren only, the combined
effect is always positive indicating that this type of GPderno work longer hours than a GP
without children. Our results are consistent with the figdilny Wang and Sweetman (2013)
who, using Canadian census data, find that children do noteimée male physicians’ labour
supply much unless a doctor has at least three children s to an increase in working
hours. For female physicians, the presence of childrencesiworking hours substantially,
especially when the children are at pre-school age.

Reflecting the observed decline in working hours acrossdeealsstribution, increasing age
by one year decreases labour supply for all doctor typespmxor female specialists, and is
slightly stronger for male doctors than female doctors. \tebate this finding partly to the
age distribution within the four populations, as male doxtire on average 6 years older than
female doctors. Health status appears important for GPadiubr specialists. Worse health
reduces the expected hours of work, especially for female GP

The marginal effects of having a partner reveal some intiegepatterns. If the partner is
not employed or in part-time employment, female doctord tenwork more hours than single
female doctors, while it makes no difference to male paedeloctors compared to single male
doctors. Men generally seem not to respond to their pagmastking status, apart from male
partnered GPs working slightly more hours than their simglenterparts. If the partner is in
full-time employment, female specialists and GPs workigligfewer hours compared to single

women.

5.2 Wageé€asticity

In this section we simulate total labour supply responsesi®o increase in individual wages.
Using the estimated parameters in the different specificatiwe simulate individual doctors’
wage elasticities which reflect each doctor’s expectedorsipeness to financial incentives.

Table 3 reports average elasticities for each of the spatidits.

[Insert Table 3 about here]
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A number of important points stand out. First, we observeatieg wage elasticities for
male and female doctors, GPs and specialists, reflectingitigtralian doctors are located on
the backward bending parts of their labour supply curveg. dlasticities are relatively modest
and range in value between -0.07 and -0.17. The negative elagtcities are mostly sig-
nificant for both men and women, except for the estimatesgusiputed wages for female
doctors. However, this is to be expected given the lowerigigt of the estimated coefficients
when using imputed wages. Second, the negative wage éiastare not driven by the choice
of the number of discrete labour supply points allowed ingppecification of the discrete choice
model. Five, ten or thirteen mid-points yield very similasults!® The largest change we ob-
serve is for female GPs where the model with 5 mid-points afgp# introduce substantial
measurement error by not covering the observed distribatidabour supply well. Third, the
estimated negative wage elasticities are quite robust erage against using observed or im-
puted wages. The point estimates are never significantigrdiit from each other, although
some of the estimates using imputed wages are not signifiadifferent from zero due to the
loss of precision. Fourth, the table shows that structurdlraduced form approaches produce
strikingly similar wage elasticities on average for eachih#f four subgroups. The similarity
indicates that the constant wage elasticity estimatedamaébuced-form approach is consistent
with the average elasticity in the structural discrete ca@pproach. The specifications using
10 or 13 mid-points appear to be slightly closer to the reddoem coefficients than the speci-

fication with 5 mid-points.’'8 However, the advantage of the structural approach becolems ¢

18The results for specialists are also similar to the overatievelasticities reported by Cheng et al. (2013) using
a model distinguishing hours worked in the public and pesctor.

YSimilar to Van Soest (1995), we also estimate the model ¢pkito account errors in wage rate predictions
by drawing 100 wages for each individual, taking into acddha standard deviation of the wage regressions. The
results show that the estimated wage elasticities are ralyasnst wage rate prediction error. Results available
upon request.

18These results are, however, opposite to what Mu and Maruy2@ia8) find using the MABEL data. They find
relatively large negative wage elasticities for womenZ4dor self-employed female GPs and -0.34 for employee
female GPs) and even larger positive wage elasticities fem (0.47 for male self-employed GPs and 0.57 for
male employee GPs). The latter is particularly surprisingm the large number of hours already worked by
this group. There appear to be a number of possible reasotkddifference with our results on GPs. First,
the hours equation has hours worked per year as the deperataitle which is by definition a positive number.
Nevertheless, no account is taken of this feature of the kgt variable: the equation is estimated using a
linear regression. Second, a combined wage equation matstil for male and female GPs which is based on
relatively few explanatory variables (including age angenence which are correlated to a large extent). As a
result, predicted wages are unlikely to vary to a great éxtetween GPs, which explains the low significance
level of the estimated wage coefficient.
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when we present the variation in estimated wage elas8aitiendividual doctors graphically

as in Figure 3.
[Insert Figure 3 about here]

Figure 3 uses our preferred specification based on imputgesvand 10 discrete labour
supply points. The figure clearly shows the heterogeneasisitalition of wage elasticities
across different doctors. While the probability mass is thgae the left of zero, reflecting
negative wage elasticities on average, a substantial gfop@f doctors are estimated to have
positive wage elasticities.

This shows that wage increases are expected to lead to geterous responses which can-
not be incorporated in the reduced form model, but can bectetléhrough the structural model.
In addition to determining how a 1% increase in wages affittd labour supply which is im-
portant for aggregate policy considerations, we want t@akthe heterogeneous effects for
sub-populations which health authorities could potelytiarget specifically. Therefore, Figure

4 presents the estimated wage elasticities for a numbetaxited subgroups.
[Insert Figure 4 about here]

Generally, we do not observe significant differences in welgsticities for these selected
subgroups. Hence, these groupings do not clearly iderdifiqqular groups that would respond
more strongly to wage increases than other groups. In péatidhe subgroup analysis shows
that the labour supply of male and female specialists doegespond much to wage increases.
The only group that stands out are female GPs in inner rebaeas who respond positively
to a 1% increase in wages.

Further, we investigate whether the average wage elassatiffer by family status and
working hours in Table 4. We would expect that doctors withywwoung children (less than
5) have more time constraints compared to single doctor®ctods with older children and
thus be the group most responsive to wage rate changes. Bffeldalists with young children
are largely unaffected, apart from female Specialists wgrknore than 50 hours per week,
the data shows that almost all doctors with young childred)(Bave negative wage elastici-

ties. GPs with young children exhibit fairly negative wadgsécities, women (ranging from
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-0.377 to -0.556) more so than men (ranging from -0.239 @8%).. For Specialists, on average
we find that those with older children (10-15) and doctorswaid children have very similar
wage elasticities. Another interesting result is that tlagjevelasticities for female doctors with
a youngest child aged 5 to 9 are positive, which may indida¢eitnportance of the child’s

transition to start attending school.

6 Policy simulations

We use the structural model to simulate doctors’ labour sugsponses to different increases
in the nominal wage rate: 1%, 5%, and 10%. Unlike the reduoetl imodel, the structural
model is capable of taking the non-linearity of the tax sciedhto account when calculating
the labour supply responses. We calculate the labour suppponses in relative terms and
in absolute terms (hours per week). The latter measure ieplarly useful as it allows us to
calculate labour supply responses for the population ofatedn terms of full-time equiva-
lent (FTE) doctors. FTE is a meaningful measure of supplybse it takes into account both
those working full-time and those working part-time. Wectgéte the FTE measure by multi-
plying the number of medical practitioners in the populaty the average change in weekly
hours worked, and dividing the result by the number of honra standard full-time working

week19:20

[Insert Table 5 about here]

The simulation results are shown in Table 5. We first exanhieedsults presented in panel
A which displays the relative labour supply responses. ®ctrrent population of doctors, the
model predicts non-linear relative changes in responsédfeyeht wage increases. For female
GPs, for instance, a 1% wage increase results in almost the idative change as a 10% wage

increase. However, we observe a large increase in the udyiabthe 90% confidence intervals

9Although the Australian Bureau of Statistics defines firie work as working at least 35 hours per week, this
figure may be less appropriate for doctors who tend to workenhaurs (42.6 hours per week on average). For
this reason, we use 40 hours for a standard full-time wedkgltansistent with the measure used by the National
Healthcare Agreement reporting.

20According to the AIHW (2012), there were 9,222 female and@ 23 male GPs in 2008, and 6,019 female and
16,439 male specialists in Australia in 2008.
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for the 10% wage increase. For female specialists, we alsereé a non-linear relationship
where the relative response seems to flatten out at highez wageases. Despite the large
magnitudes, none of these estimates are statisticallyfis@mt due to the loss of precisich.
For men, the results are quite different as we observe laigéve changes in response to the
5% and 10% wage increases. For instance, a 10% increasedistpteto decrease working
hours for male GP’s by 1.39% and for male specialists by ab®@E%.

The table also contains labour supply estimates for a pejeiature population of doctors
which is expected to consist of a larger proportion of womkencalculate these estimates, we
still use the labour supply estimates presented in Tabléd’calculate the average wage elastic-
ity. We then adjust the average wage elasticities by wengtegach observation to make the pro-
portion of female doctors in the older age groups the same teiyoungest age group (those
aged less than 39 years). Our projection therefore assuah&ithre older women will behave
in the same way as the current older women, which we argueredsenable assumption given
changes in work preferences over an individual’s life-eyd\pplying weights to approximate
a changed gender composition in the future workforce presisgome minor changes for men,
but stronger changes for women. For female GPs, for instdheesstimated changes become
more positive. Given that the weighting structure givesenoeight to older cohorts (which
currently contain fewer women than are expected to be presahe future workforce) this
means that older cohorts of female GPs must have more pogitige responses than younger
GPs. Reassuringly, this is exactly what we observe in Figusbich shows that older female
GPs have more positive wage elasticities. The results irtiyay the future workforce repre-
senting more women in the older cohorts may respond moregl{rto wage increases than the
current population, whereas the results for the male papualaemain largely unchanged.

Finally, Panel B presents the absolute change in weeklyshoarked and in terms of FTE
for the current population. Consistent with the modesttiratavage responses by female doc-

tors, the model predicts that nominal wage increases in tter of 5% or 10% reduce the

2lUsing observed wages, the coefficients for female doct@salrsignificant at the 10% level. Moreover,
the relationship between changes in wages and changesiis isalmost completely linear for all doctor types.
However, we prefer the specification using imputed wagedaltiee endogeneity issues associated with observed
wages.
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supply of female doctors by a modest amount. A 5% wage inersasssociated with a reduc-
tion of 21 FTE for female GPs, and a reduction of about 18 FTrHemale specialists. Given
the total population of female doctors in 2008, the 5% wageeiases are predicted to reduce
the total labour supply of female GPs by about 0.2%, and foafe specialists by about 0.3%.
For male GPs, a 5% (10%) increase in wages is predicted taedtie labour supply by about
140 (241) FTE doctors. These wage changes lead to a decfe88e ¢174) FTE doctors for
male specialists. This represents a reduction in totallebapply by about 1% (1.6%) for male
GPs, and for male specialists by about 0.5% (1%). That makedaBB specialists respond more
strongly than women is consistent with the theory of a backvisending labour supply curve
and the summary statistics presented in section 4 whichethémat male doctors earn higher
incomes and work longer hours than female doctors. Theypsimulations therefore provide
evidence that wage increases in the order of 5-10% are liketgduce labour supply in the
short-run, more so for male than female doctors.

In the longer term, increased wage rates may draw in additdwoctors, but given the long
qualification period of doctors it is likely to take severaays before any effect will be ob-
served. There are relatively few qualified doctors who areeaily not working in the medical
workforce. The most notable exceptions are probably ferdat#ors on maternity leave and
recently retired doctors. These groups might respond teesaxtent to increased wage rates,
but again the net effect is ambiguous. Higher wages may altmstors to finance a comfortable
retirement more quickly or it may incentivise doctors toystathe workforce longer because
the opportunity cost of their hours worked as a doctor aré.hithis needs to be determined
empirically. Being a survey collecting data from doctorsimical practice, MABEL is not

particularly suitable for thig?

22However, we can still provide some descriptive statistiogte relevant group that is at risk of retirement.
28.9% of all doctors in our sample are aged 55 and over. O&tt2&9%6 signal high or moderate dissatisfaction for
either hours of work or financial remuneration. Furtherm86:7% respond they are very likely to leave medical
practice within the next five years, and another 20% resploeylare likely to leave within five years.
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7 Conclusion

Although the World Health Organisation has projected thasn©OECD countries will face a
substantial shortage of physicians in the next yearsg listkearch exists about doctors’ labour
supply. We analyse the pecuniary and non-pecuniary detants of doctors’ labour supply
and examine the policy implications derived from differemadelling approaches for predicted
wage elasticities. We apply a reduced-form approach, &etippused in the literature on physi-
cians’ labour supply, as well as a discrete choice approsblth has seen an increase in pop-
ularity in the general labour economic literature of thetpas decades.

Using a recently collected and unique data set on Australigsicians, “Medicine in Aus-
tralia: Balancing Employment and Life” (MABEL), we make #& main contributions to the
literature on doctors’ labour supply. First, we show thahbuodelling approaches predict neg-
ative wage elasticities for male and female doctors, GPsspedialists. While the estimated
wage elasticities are very similar on average in the two@gghes, the reduced-form approach
assumes a constant wage elasticity across individualslifdriding a substantial amount of
variation across individuals. Assuming a constant wagstielty may hide potential differ-
ences in responses to financial incentives, for examplerdifces due to decreasing marginal
utility of leisure with decreasing labour supply. Our sed¢@ontribution addresses this short-
coming as the rich data allow us to perform a detailed sulmamalysis that no other study on
doctors’ labour supply has done before. Although such diffees may be potentially impor-
tant to enable policy makers to target financial incentivearticular groups, our subgroup
analysis does not reveal particularly strong responsesigwncreases by any specific group.

Finally, we can use the structural model to predict relatvel absolute labour supply
changes in response to different wage increases. Unlikeetheced-form approach, the struc-
tural model allows researchers interested in ex ante pali@lysis to perform these policy
simulations that explicitly take into account the non-inéaxation schedule or financial sub-
sidies. Our policy simulations show that male doctors radpstrongly to wage increases in
the order of 5-10%. A 5% increase in wages is predicted toaeduwe labour supply of male

GPs by about 140 full-time equivalent (FTE) doctors, and bbyua 85.4 FTE doctors for male
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specialists. That male GPs and specialists respond morebgrthan women is consistent with
the theory of a backward bending labour supply curve andabietihat male doctors earn rela-
tively high incomes and work long hours. Our results implgtthominal wage increases aimed
at increasing the supply of medical doctors at the intensigegin are likely to reduce labour
supply in the short-run, especially by men. Methodolodycalur study exploits the advan-
tages of the structural model and shows that the reducedl+fioodel, in contrast, is much less
suited to make predictions about the effects of changinggoaent policies affecting financial

incentives of physicians.
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Table 1: Summary statistics by gender and doctor type

14

Female Male
GPs Specialists GPs Specialists

Mean SD Mean SD Mean SD Mean SD
Weekly net income in $ 1755.4 (830.4) 2843.1 (1625.6) 26691179.1) 4178.5 (2261)
Weekly hours 325 (13) 36.8 (13.4) 45.1 (22.7) 47.1  (11.8)
Hourly wage in $ 76.6 (32.4) 1225 (69.4) 91.2 (41.4) 146.8 1.48
Age 4.6 (0.9 4.6 (0.8) 5.2 Q) 5.1 Q)
No children/youngest child over 15 0.283 (0.5) 0.299 (0.5) .346 (0.5) 0.320 (0.5)
Number of dependent children (under 25) 1.6 (1.3) 1493 )(1.2 1.509 (1.4) 1.629 (1.4)
Youngest child 0-4 0.174 (0.4) 0.252 (0.4) 0.117 (0.3) 0.16710.4)
Youngest child 5-9 0.154 (0.4) 0.160 (0.4) 0.113 (0.3) 0.1440.4)
Youngest child 10-15 0.206 (0.4) 0.161 (0.4) 0.169 (0.4) 76.1 (0.4)
No partner 0.133 (0.3) 0.178 (0.4) 0.072 (0.3) 0.051 (0.2
Partner 0.867 (0.3) 0.822 (0.4) 0.928 (0.3) 0.949 (0.2)
Partner works 0.769 (0.4) 0.730 (0.4) 0.624 (0.5) 0.647 )(0.5
Partner works full-time 0.657 (0.5) 0.576 (0.5) 0.226 (0.4) 0.205 (0.4)
Partner works part-time 0.112 (0.3) 0.153 (0.4) 0.398 (0.5) 0.442 (0.5
Partner does not work 0.097 (0.3) 0.092 (0.3) 0.304 (0.5) 0.3 (0.5)
Self-employed 0.296 (0.5) 0.273 (0.4) 0.570 (0.5) 0.468 5)(0.
Employed 0.704 (0.5) 0.727 (0.4) 0.430 (0.5) 0.532 (0.5)
Self-assessed hedlth 2.03 (0.9) 2.02 (0.9) 1.86 (1) 2.00 (0.9)
City 0.705 (0.5) 0.882 (0.3) 0.636 (0.5) 0.824 (0.4)
Outer city 0.180 (0.4) 0.090 (0.3) 0.226 (0.4) 0.140 (0.3)
Remote 0.115 (0.3) 0.029 (0.2) 0.138 (0.3) 0.036 (0.2)
ACT 0.026 (0.2) 0.013 (0.2) 0.013 (0.2) 0.017 (0.1)
NT 0.007 (0.2) 0.007 (0.2) 0.011 (0.2) 0.007 (0.1)
QLD 0.205 (0.4) 0.169 (0.4) 0.192 (0.4) 0.169 (0.4)
SA 0.071 (0.3) 0.113 (0.3) 0.100 (0.3) 0.084 (0.3)
TAS 0.043 (0.2) 0.029 (0.2) 0.035 (0.2) 0.027 (0.2)
VIC 0.283 (0.5) 0.319 (0.5) 0.279 (0.4) 0.317 (0.5)
WA 0.106 (0.3) 0.069 (0.3) 0.107 (0.3) 0.081 (0.3)
N 1067 769 1128 1908

Notes: a) Values for self-assessed health range from 1l{erteto 5 (poor).



Table 2: Marginal effects on hours worked for labour supplydel with 10 discrete points,

imputed wages

Panel A: Women

GPs Specialists
Point est. 90% Cls Point est. 90% Cls

Age of youngest child (ref. group: no dependent children)

0-4 -12.07 [-13.79, -10.15] -11.11 [-13.14, -8.75]

5-9 -9.32 [-11.04, -7.5] -6.49  [-9.11, -3.98]

10-15 -4.59 [-6.25, -2.89] -1.62 [-4.18, 0.92]
Number of children -1.46 [-2.43, -0.35] -1.01 [-2.4, 0.55]
Age -0.15 [-0.22, -0.07] -0.02 [-0.13, 0.09]
Self assessed health -2.31 [-3.43, -1.15] -0.88 [-2.34]0.7
Partnership status (ref. group: single)

Full-time work -1.89 [-3.57,-0.22] -3.14  [-5.22,-0.98]

Part-time work 0.32 [-2.05, 2.75] -1.14 [-3.6, 1.38]

Not employed 1.72 [-0.85, 4.24] 4.03 [1.13, 6.68]
Self-employed 7.58 [5.96, 9.11] 5.30 [3.08, 7.13]
Location (ref. group: urban)

Inner regional 2.53 [1.08, 3.91] 1.76 [-0.62, 4.23]

Remote 7.15 [5.4, 8.8] 1.03 [-3.06, 4.93]
Panel B: Men

GPs Specialists
Point est. 90% Cls Point est. 90% Cls

Age of youngest child (ref. group: no dependent children)

0-4 -4.00 [-6.42, -1.59] -1.73  [-3.36, -0.13]

5-9 -2.98 [-5.05, -1.06] -1.48 [-2.9, 0.09]

10-15 -2.45 [-4.21, -0.81] -0.59 [-1.94, 0.85]
Number of children 2.44 [1.42, 3.41] 1.82 [1.1, 2.61]
Age -0.16 [-0.24, -0.1] -0.18 [-0.3,-0.1]
Self assessed health -1.20 [-2.31, -0.14] 0.01 [-0.88, 0.8]
Partnership status (ref. group: single)

Full-time work 2.42 [0.11, 4.77] 0.15 [1.72, 2.22]

Part-time work 0.60 [-1.71, 2.83] -0.40 [-2.31, 1.54]

Not employed 0.39 [-1.95, 2.65] -0.53 [-2.44, 1.36]
Self-employed 7.45 [6.39, 8.62] 3.54 [2.6, 4.54]
Location (ref. group: urban)

Inner regional 1.88 [0.55, 3.07] -0.50 [-1.68, 0.67]

Remote 4.20 [2.61, 5.7] -0.18 [-2.2,1.83]
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Table 3: Comparison of simulated wage elasticities

Women Men
GPs Specialists GPs Specialists
Point est. 90% Cls Point est. 90% Cls Point est. 90% Cls Petnt e 90% Cls
Panel A: structural model
Using observed wage
5 mid-points -0.081 [-0.123, -0.042] -0.112 [-0.152, -@Dp6 -0.085 [-0.114, -0.058] -0.112 [-0.131, -0.096]
10 mid-points -0.094 [-0.136, -0.052] -0.117 [-0.156, {®p -0.090 [-0.121, -0.063] -0.126 [-0.145, -0.108 ]
13 mid-points -0.104 [-0.147, -0.061] -0.115 [-0.152, P -0.096 [-0.125, -0.069] -0.133 [-0.152, -0.116]
Using imputed wages
5 mid-points -0.037 [-0.215, 0.127] -0.102 [-0.189, -0p14 -0.173 [-0.280, -0.076] -0.076 [-0.113, -0.040]
10 mid-points -0.119 [-0.282, 0.041] -0.070 [-0.154, 012 -0.181 [-0.279, -0.093] -0.092 [-0.131, -0.057]
13 mid-points -0.103 [-0.277, 0.057] -0.076  [-0.157,0]011 -0.207 [-0.306, -0.109 ] -0.097 [-0.135, -0.061]
Panel B: reduced-form model
Point est. 95% Cls Point est. 95% Cls Point est. 95% Cls Petnt e 95% Cls
Observed wage -0.105 [-0.171, -0.040] -0.103 [-0.161,4%)0 -0.113 [-0.153, -0.074] -0.134 [-0.164, -0.103]
Imputed wageé -0.052 [-0.311, 0.207] -0.070 [-0.185, 0.046] -0.202 [383-0.065] -0.087 [-0.146, -0.028]
Observed wage (V) -0.064 [-0.329, 0.199] -0.080 [-0.194, 0.035] -0.200 [413-0.054] -0.108 [-0.165, -0.052]
N 1067 769 1128 1908

2: We obtain the imputed wages from the wage regressionsmiegse Table A.1.
b In the IV regressions we control for the same variables asabid'A.2, and instrument for the wage using the equationgmies! in Table A.1.
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Table 4: Average estimated wage elasticities by working$fiand family status

GPs Specialists
Hours: 10-30 Hours: 30-50 Hours: 50 plus Hours: 10-30 HoB8@s50 Hours: 50 plus

Panel A: Women

No dependent child 0.068 -0.027 0.104 -0.186 -0.098 -0.182
Youngest child 0-4 -0.377 -0.372 -0.556 -0.006 -0.01 -0.183
Youngest child 5-9 0.111 0.218 0.159 0.098 0.068 0.024
Youngest child 10-15 -0.26 -0.043 0.116 -0.112 -0.152 .23
Panel B: Men

No dependent child -0.086 -0.202 -0.185 -0.203 -0.112 .09
Youngest child 0-4 -0.239 -0.274 -0.285 -0.002 -0.023 -P.01
Youngest child 5-9 -0.17 -0.262 -0.301 -0.078 -0.059 -0.053
Youngest child 10-15 -0.001 -0.055 -0.093 -0.139 -0.126 108.

Note: Based on model using imputed wages and 10 mid-points.
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Table 5: Policy simulation: changes in working hours dueitieient wage increases (imputed wages)

Women Men
GPs Specialists GPs Specialists
Point est. 90% Cls Point est. 90% Cls Point est. 90% Cls Petnt e 90% Cls
Panel A: Predicted relative changes (%) in hours worked in respansartulated wage increases
1% wage increase
Current population -0.119 [-0.283, 0.041] -0.070 [-0.16012] -0.181 [-0.279, -0.093] -0.092 [-0.131, -0.057]
Projected population -0.079  [-0.26, 0.084] -0.130  [-0,28103] -0.203 [-0.303, -0.114] -0.077 [-0.116, -0.043]
5% wage increase
Current population -0.343 [-1.151, 0.464] -0.261 [-0.69449] -0.810 [-1.322,-0.33] -0.467 [-0.663, -0.291]
Projected population -0.138 [-1.03, 0.7] -0.557 [-1.046067] -0.920 [-1.45, -0.454] -0.393 [-0.586, -0.225]
10% wage increase
Current population -0.109 [-1.734, 1.692] -0.294  [-1.1@345] -1.386  [-2.53, -0.295] -0.950 [-1.359, -0.594]
Projected population 0.303 [-1.57,2.199] -0.882 [-1.87243] -1.611 [-2.787,-0.542] -0.802 [-1.2, -0.46]
Panel B: Predicted absolute changes in hours worked (per week) ponsg to simulated wage increases
1% wage increase
Current population -0.035 [-0.089, 0.018] -0.030 [-0.03901] -0.084 [-0.127, -0.046] -0.041 [-0.058, -0.025]
Projected population -0.023 [-0.085, 0.037] -0.053  [-0A0016] -0.094 [-0.138, -0.055] -0.035 [-0.053, -0.019]
Current population FTE -8.0 -4.6 -31.1 -16.8
5% wage increase
Current population -0.091 [-0.367, 0.169] -0.118 [-0.26D37] -0.379 [-0.602, -0.169] -0.208 [-0.297, -0.13]
Projected population -0.027 [-0.349, 0.259] -0.231 [-3,4D.046] -0.426 [-0.657,-0.219] -0.179 [-0.269, -0.1]
Current population FTE -21.0 -17.8 -140.0 -85.4
10% wage increase
Current population 0.007 [-0.558, 0.599] -0.152 [-0.4666d] -0.653 [-1.152, -0.186] -0.424 [-0.612, -0.262]
Projected population 0.141 [-0.543,0.772] -0.374  [-0,71R04] -0.749 [-1.263, -0.275] -0.366 [-0.552, -0.2]
Current population FTE 1.6 -22.8 -241.5 -174.0

Note: the estimates for the current population predict gemin working hours for the estimation sample, using no isig
We calculate the estimates for the projected population agighted average of the estimates for the current popuiatide weight the older cohorts of
female GPs and specialists so that they represent a simitgrgution of female doctors as is currently observed in thenger doctor cohorts (i.e. those aged

younger than 39).



Figure 1: Kernel density estimation of hours worked
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Figure 3:
points)

Male GPs

Female GPs

Male Specialists

Female Specialists

Distribution of wage elasticities across induatidoctors (imputed wages, 10 mid-

Figure 4: Estimated wage elasticities for subgroups, byatdgpe and gender (imputed wages,
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Table A.1: OLS of In(wage)

Women Men
GPs Specialists GPs Specialists
Australian medical school -0.096*** -0.111** 0.010 0.005
(0.036) (0.047) (0.037) (0.028)
Number of postgraduate qualifications -0.026 -0.030 0.071 0.017
(0.042) (0.098) (0.047) (0.066)
Temporary visa holder 0.037 -0.057 -0.084 -0.122

(0.107) (0.213) (0.091) (0.131)
Actual work experience

15-19 years -0.025 0.073 0.173*** 0.091**
(0.039) (0.047) (0.058) (0.040)
20-24 years 0.005 0.046 0.062  0.125***
(0.036) (0.049) (0.050) (0.039)
25-29 years -0.032 -0.046 0.143*** 0.093**
(0.039) (0.052) (0.048) (0.039)
30-34 years -0.055 -0.006 0.087* 0.083**
(0.049) (0.063) (0.049) (0.041)
35-39 years -0.030 0.043 0.043 0.052
(0.071) (0.106) (0.057) (0.043)
40-45 years 0.164 0.004 0.103 0.051
(0.111) (0.158) (0.069) (0.049)
45 or more years -0.108 -0.147 0.097 -0.178***

(0.286) (0.263) (0.078) (0.059)
State dummies

VIC -0.041 0.028 0.068* -0.032
(0.034) (0.043) (0.038) (0.026)
QLD 0.044  0.177**  0.090**  0.146***
(0.038) (0.054) (0.043) (0.032)
SA -0.012 0.065 0.038 -0.012
(0.054) (0.060) (0.053) (0.041)
WA 0.022 0.063 0.146*** 0.057
(0.047) (0.071) (0.052) (0.041)
NT 0.017 0.382 0.007 -0.081
(0.160) (0.239) (0.143) (0.140)
TAS -0.033 0.004 -0.020  -0.155**
(0.069) (0.118) (0.081) (0.070)
ACT 0.042 0.071 0.043 -0.031
(0.080) (0.147) (0.123) (0.081)
Inner regional area -0.016 -0.051 0.070* 0.067*
(0.038) (0.072) (0.040) (0.035)
Remote area 0.051 -0.223*  0.104** 0.044
(0.045) (0.118) (0.049) (0.064)
Self-employed 0.163***  0.139***  0.067**  0.190***

(0.029) (0.041) (0.031) (0.024)
Practice size

2-3 doctors -0.024 0.147%**
(0.069) (0.053)
4-5 doctors 0.020 0.180***
(0.068) (0.053)
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...table A.1 continued

Women Men
GPs Specialists GPs Specialists
6-9 doctors -0.006 0.237***
(0.068) (0.050)
10 or more doctors 0.069 0.340***
(0.072) (0.058)
PG Certificate or Diploma 0.040 0.004 -0.098 0.002
(0.058) (0.125) (0.065) (0.083)
Masters or PhD -0.029 -0.001 -0.128 -0.003
(0.069) (0.116) (0.084) (0.083)
Fellowship of Colleges 0.076*** 0.047 0.023 0.051
(0.028) (0.101) (0.030) (0.056)
Other qualifications 0.111 -0.025 -0.105 0.039
(0.086) (0.135) (0.088) (0.091)
% of time in clinical work 0.003***  0.003*** 0.001  0.004***
(0.001) (0.001) (0.001) (0.000)
Local median house price 0.000** 0.000 0.000*  0.000***
(0.000) (0.000) (0.000) (0.000)
Main speciality
Cardiology 0.342 -0.095
(0.470) (0.107)
Gastroenterology 0.577 -0.079
(0.462) (0.097)
General medicine 0.464 -0.286***
(0.458) (0.096)
Intensive care - internal medicine 0.789
(0.502)
Paediatric medicine 0.259 -0.372%**
(0.451) (0.087)
Thoracic medicine 0.013 -0.233**
(0.467) (0.101)
Other internal medicine 0.410 -0.244***
(0.450) (0.079)
Pathology 0.687 -0.004
(0.453) (0.090)
General surgery 0.402 -0.000
(0.464) (0.087)
Orthopaedic surgery 0.952* 0.236***
(0.517) (0.091)
Other surgery 0.427 0.156*
(0.456) (0.087)
Anaesthesia 0.740* 0.084
(0.449) (0.078)
Diagnostic radiology 0.761* 0.273***
(0.455) (0.087)
Obstetrics and gynaecology 0.757* 0.079
(0.452) (0.087)
Psychiatry 0.411 -0.239***
(0.450) (0.080)
N 1067 769 1128 1908
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Table A.2: Reduced form results: OLS of In(hours)

Women Men
GPs Specialists GPs Specialists
Ln(hourly wage) -0.052 -0.070 -0.202***  -0.087***
(0.132) (0.059) (0.070) (0.030)
Age of youngest child (ref. group: no child or child over 15)
0-4 -0.443***  -0.337*** -0.119*** -0.028
(0.043) (0.052) (0.035) (0.020)
5-9 -0.322*%**  -(0.195*** -0.085*** -0.034*
(0.041) (0.056) (0.028) (0.018)
10-15 -0.154*** -0.021 -0.070*** -0.023
(0.038) (0.047) (0.024) (0.018)
Number of children -0.023* -0.027 0.024**  (0.019***
(0.012) (0.017) (0.009) (0.006)
Age 0.161 0.616*** 0.568***  0.825***
(0.119) (0.169) (0.098) (0.110)
Age squared -0.023*  -0.067*** -0.063***  -0.087***
(0.013) (0.017) (0.010) (0.011)
Health status -0.039*** -0.000 -0.010 0.007
(0.013) (0.018) (0.010) (0.008)
Partner's employment (reference group: single)
not employed 0.126*** 0.119** 0.094* -0.014
(0.048) (0.047) (0.053) (0.029)
works full-time -0.017 -0.089* 0.175*** 0.054*
(0.041) (0.049) (0.052) (0.031)
works part-time 0.063 -0.028 0.135** 0.030
(0.051) (0.059) (0.052) (0.031)
Self-employed 0.251%*  (0.132*** 0.201**  0.081***
(0.035) (0.033) (0.021) (0.018)
Outer city 0.053 0.054 0.030 -0.008
(0.034) (0.049) (0.022) (0.020)
Remote 0.217%** 0.051 0.097*** -0.021
(0.036) (0.060) (0.026) (0.041)
Other income -0.008*** -0.001 -0.008***  -0.007***
(0.003) (0.003) (0.002) (0.002)
N 1067 769 1128 1908
Adj. R-squared 0.2876 0.1802 0.2866 0.2373
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Table A.3: Coefficients from multinomial logit model with p@ints, imputed wages

Women Men
GPs Specialists GPs Specialists

coef S.E. coef S.E. coef S.E. coef S.E.

Weekly net income -16.418  (14.807) 5.621 (7.628) -17.0730.5@1) 1.780 (3.119)
Weekly netincom& 2.797**  (1.300) 0.372* (0.163) 0.964 (0.619) -0.025 (0095
Weekly net income interacted with

Weekly hours -2.236**  (1.119) -0.839*** (0.240) -1.164* .@D2) -0.002 (0.082)
Age of youngest child (reference group: no child)

0-4 0.885 (2.469) -0.984 (0.736) 1.314 (1.9112) 0.155 (0412

5-9 4953  (2.181) -0.264 (0.752)  0.057 (1.811) 0.113 [(£)¢]

10-15 2.260 (1.787) -0.358 (0.729) 1.629 (1.547) -0.132  340)
Age 5.874 (6.454) -1.041 (3.293) 4.935 (4.190) -0.308 @19
Age squared -0.526 (0.669) 0.038 (0.345) -0.399 (0.399) 003. (0.112)
Number of children  -1.721***  (0.570) 0.266 (0.228) -0.309 0.493) -0.093 (0.096)
Health status -1.288* (0.660) 0.177 (0.232) 0.652 (0.505) 0.076 (0.114)
Partner's employment (reference group: single)

not employed -1.028 (2.668) 0.049 (0.838) 1.525 (1.916) 270. (0.491)

works part-time ~ -0.747  (2.222)  -0.342  (0.767) 1.716  (1)882 -0.130  (0.482)
works full-time 0515  (1.768)  -0.014 (0.615) 2.881  (1.937) -0.191  (0.507)

Self-employed -1.863  (1.807) -1.202** (0.609) -1.438 @BP 0.551*  (0.304)
Outer city 7.072%* (1.792)  0.838  (0.782) -0.921 (1.274) .082  (0.300)
Remote -3.154*  (1.841) 0511  (1.147) -1.461 (1.347)  0.426 0.475)
Weekly hours 9.850  (6.472) -3.528  (4.941) 8324 (5.136) 71@. (2.279)
Weekly hours -0.024  (0.246)  0.016  (0.099) -0.059 (0.151) -0.371** @I}

Weekly working hours interacted with
Age of youngest child (reference group: no child)

0-4 -1.510 (1.094) -0.172 (0.488) -1.022 (0.950) -0.284 320)

5-9 -3.027***  (0.985) -0.302 (0.507) -0.302 (0.931) -0.229 (0.305)

10-15 -1.382* (0.795) 0.112 (0.480) -1.041 (0.786) 0.047 .28%0)
Age -2.123 (2.839) 2.022 (2.129) -1.004 (2.060) 2.319** §IB)
Age squared 0.168 (0.297) -0.171 (0.222) 0.044 (0.198) 17@*2 (0.081)
Number of children  0.688***  (0.252) -0.214 (0.148) 0.269 .2B0) 0.161** (0.081)
Health status 0.457 (0.290) -0.150 (0.156) -0.380 (0.253) .06@  (0.092)
Partner's employment (reference group: single)

not employed 0.604 (1.127) 0.281 (0.559) -0.729 (0.947) 64.1 (0.401)

works part-time 0.356 (0.969) 0.138 (0.513) -0.805 (0.934) 0.064 (0.394)

works full-time -0.400 (0.763) -0.228 (0.407) -1.215 (@5 0.163 (0.413)
Self-employed 1.494* (0.825) 1.194*** (0.441) 1.394** {a6) -0.100 (0.249)
Outer city -2.856***  (0.763) -0.415 (0.513) 0.631 (0.642) 0.022 (0.249)
Remote 2.019**  (0.834) -0.257 (0.743) 1.122 (0.692) -0.350(0.394)
N 1067 769 1128 1908

Note: for ease of interpretation, weekly net income has loeaded by 1000, and weekly hours and age
have been divided by 10.
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Table A.4: Marginal effects on hours worked for the modelhwiO discrete points, observed
wages

Panel A: Women

GPs Specialists
Point est. 90% Cls Point est. 90% Cls

Age of youngest child (ref. group: no child or child over 15)

0-4 -11.28 [-12.91, -9.47] -9.57 [-11.71,-7.2]

5-9 -8.76  [-10.6, -6.77] -5.56 [-8.15, -3.12]

10-15 -4.39  [-6.07, -2.68] -0.95 [-3.42,1.5]
Age -0.12  [-0.19, -0.05] 0.03 [-0.07,0.14]
Number of children -1.22 [-2.26, -0.15] -1.95 [-3.22,-0.44
Self assessed health -1.84 [-2.88, -0.76] -0.41 [-1.9,]1.23
Partnership status (ref. group: single)

Full-time work -2.03 [-3.62,-0.41] -2.80 [-4.83,-0.72]

Part-time work 0.85 [-1.45, 2.98] -0.46 [-2.88, 2.01]

Not employed 2.76 [0.33, 4.92] 3.80 [0.94, 6.44]
Self-employed 7.70 [6.39, 8.9] 4.01 [2.11, 5.64]
Location (ref. group: urban)

Inner regional 1.37 [0.02, 2.89] 1.46 [-0.94, 3.83]

Remote 6.59 [4.83, 8.3] 0.97 [-3.07,4.82]
Panel B: Men

GPs Specialists
Point est. 90% Cls Point est. 90% Cls

Age of youngest child (ref. group: no child or child over 15)

0-4 -4.02  [-6.33,-1.76] -1.52  [-3.06, 0.03]

5-9 -3.03 [-5.13,-1.11] -1.37  [-2.76, 0.15]

10-15 -2.13  [-3.82,-0.42] -0.42 [-1.73,0.94]
Age -0.17  [-0.23,-0.11] -0.22 [-0.28,-0.17]
Number of children 2.53 [1.5, 3.53] 211 [1.43,2.84]
Self assessed health -0.86 [-1.94, 0.23] 0.30 [-0.6, 1.05]
Partnership status (ref. group: single)

Full-time work 2.61 [0.33,5.22] -0.21 [-2.03,1.75]

Part-time work 0.60 [-1.69, 2.88] -0.70  [-2.49,1.13]

Not employed 0.56 [-1.64, 2.91] -0.89 [-2.75, 0.94]
Location (ref. group: urban)
Self-employed 7.30 [6.2, 8.41] 4.42 [3.6, 5.25]

Inner regional 1.63 [0.32, 2.89] -0.20 [-1.32,0.89]

Remote 3.86 [2.4,5.31] -0.10  [-1.98, 1.83]

Note: 90% confidence intervals based on 1000 draws.
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Table A.5: Marginal effects on hours worked for reduced fonwdel, imputed wages

Panel A: Women

GPs Specialists
Point est. 95% Cls Point est. 95% Cls
Age of youngest child (ref. group: no dependent children)
0-4 -11.96 [-14.19, -9.73] -10.74 [-13.61, -7.87]
5-9 -9.07 [-11.43,-6.71] -5.82  [-9.14, -2.51]
-4.69 [-6.82, -2.56] -0.50 [-3.64, 2.64]
Number of children -0.72 [-1.4, -0.04] -1.06  [-2.03, -0.08]
Age -0.14  [-0.23, -0.05] 0.02 [-0.12, 0.17]
Self assessed health -1.13 [-1.9, -0.35] -0.31 [-1.39,]0.78
Partnership status (ref. group: single)
Not employed 4.12 [1.08, 7.15] 4.08 [0.69, 7.47]
Full-time work -0.12 [-2.72, 2.48] -2.38 [-5.53, 0.78]
Part-time work 2.31 [-0.87, 5.5] -0.49 [-4.04, 3.06]
Self-employed 7.89 [5.87, 9.91] 4.62 [2.43, 6.81]
Location (ref. group: urban)
Inner regional 1.85 [-0.07, 3.77] 1.59 [-1.43, 4.61]
Remote 6.86 [4.61, 9.11] 1.13 [-3.33, 5.59]
Panel B: Men
GPs Specialists
Point est. 95% Cls Point est. 95% Cls
Age of youngest child (ref. group: no dependent children)
0-4 -4.62 [-7.2,-2.05] -1.36 [-3.1,0.37]
5-9 -3.41 [-5.63,-1.18] -1.25 [-2.81, 0.31]
-2.46  [-4.37,-0.56] -0.65 [-2.18, 0.87]
Number of children 1.19 [0.56, 1.82] 0.86 [0.38, 1.34]
Age -0.23  [-0.31, -0.14] -0.21  [-0.28, -0.15]
Self assessed health -0.63 [-1.3, 0.05] 0.07 [-0.48, 0.63]
Partnership status (ref. group: single)
Not employed 1.98 [-1.22, 5.18] 0.51 [[1.7,2.71]
Full-time work 5.40 [2.02, 8.77] 2.42 [0.01, 4.84]
Part-time work 3.31 [0.02, 6.6] 1.77 [-0.52, 4.07]
Self-employed 7.78 [6.34, 9.23] 3.57 [2.36, 4.77]
Location (ref. group: urban)
Inner regional 1.63 [0.06, 3.21] -0.19 [-1.66, 1.28]
Remote 4.17 [2.23, 6.12] -0.60 [-3.03, 1.84]
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Figure A.1: Estimated relative labour supply (%) changeesponse to 5% wage increase for
subgroups, by doctor type and gender (imputed wages, 1(poiids)
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Note: Calculations based on estimation sample. 90% Confindence intervals shown.

Figure A.2: Estimated relative labour supply (%) changessponse to 10% wage increase for
subgroups, by doctor type and gender (imputed wages, 1(poirds)
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