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Abstract

In 2008 the income of female GPs was 70%, and their wages (income per hour) were 89%, of
those of male GPs. We estimate Oaxaca decompositions using OLS models of wages
(income/hours) and 2SLS models of income. The elasticity of income with respect to hours is
0.91 for female GPs and 0.29 for male GPs, so that log wage models are misspecified. The
conventional discrimination measure (the unexplained difference in mean log income) is
sensitive to the counterfactual (30% using male returns vs 11% using female returns), to the
use of OLS vs. 2SLS (19% vs 11%, female counterfactual), but not to dropping insignificant
female interactions. The unexplained pro-male difference arises because the pro male
difference in regression constants offsets the pro-female difference in the effect of hours on
income.

We propose a set of new direct tests for within workplace gender discrimination based on a
comparison of the differences in income of female and male GPs in practices with varying
proportions of female GPs and with female or male senior partners. The direct tests produce
mixed results. An indirect test, comparing GPs actual income with the income they report as
an acceptable reward for their job, shows that female GPs are not more likely than male GPs
to report that their actual income is less than acceptable income, whereas GPs from ethnic
minorities and overseas qualified GPs are significantly more likely to do so.
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1 Introduction

1.1 Gender discrimination in physician pay

In this paper we analyse the substantial differences in income between male and female
general practitioners (GPs) in the English National Health Service. In 2008 the income of
female GPs was 69%, and their wages (income per hour) were 91%, of those of male GPs.
There are similar gender differences in physician pay in the US and elsewhere.

Our study makes a number of contributions. First, it is the only study of gender income
differentials in English GPs who account for the majority of patient contacts with the NHS
and who act as gatekeepers to NHS inpatient and outpatient care. By restricting attention to a
group of workers with similar human capital, as in recent studies of lawyers, academics and
US physicians, it is easier to isolate the effect of gender. Indeed, since we examine a group of
doctors within the same speciality in a national health system which imposes uniform
qualification requirements, we have a group with more homogenous human capital than in
other single occupation studies.

Our second contribution is to explore the robustness of conventional estimates of
discrimination between male and female GPs to alternative ways of dealing with a number of
methodological issues. In the standard approach to measurement of discrimination, models
of pay are estimated for each gender and the difference in mean pay is decomposed into an
“unexplained” component due to differences in estimated returns to worker characteristics
and an explained component due to differences in characteristics (Blinder, 1973; Oaxaca,
1973). The unexplained component is conventionally taken as a measure of discrimination.

We find, as in the study of US physicians by Bashaw and Heywood (2001), that the size of
the unexplained component is much larger for income than wages measured as income
divided by hours (30% vs 6% assuming female GPs would be rewarded in the same way as
males in the absence of discrimination). The reason is that the elasticity of male GP income
with respect to hours is only 0.28 compared with 0.91 for female GPs. Hence the measured
“wage” (income/hours) declines with hours worked, and since male GPs work longer hours
than female GPs, the difference in wages is smaller than the difference in incomes.

Models of physician gender pay discrimination should therefore be based on models of the
determinants of income (including hours worked), rather than models of wages. But, of
previous studies of physician income gender differences, only Conrad et al (2001) has
considered the possibility that hours may be endogenous so that the usual OLS regression
models of income yield biased coefficients. We find that female GP hours are endogenous
and so, unlike previous studies, we estimate a two stage least squares model of income. If
endogeneity of hours is not allowed for then the unexplained component of the log income
difference is nearly doubled (19% vs 11%, assuming that all GPs would be rewarded at the
female rate in absence of discrimination).

The unexplained component in the conventional decomposition of income differences
includes the difference in regression constants. This is problematic since the estimated
constants depend on the effects of unobserved characteristics on pay and on the average value
of the unobserved characteristics. Thus the difference in the regression constants from the
male and female income models could be entirely due to differences in returns or entirely due
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to differences in the joint distribution of the unobserved and observed characteristics. Thus
the standard two way decomposition is potentially misleading. We therefore suggest
reporting a three way decomposition into parts due to the difference in constants, the
difference in returns on observed variables, and the difference in the means of the observed
variables. We find that the unexplained pro-male difference in the standard decomposition
arises because the pro male difference in regression constants offsets the pro-female
difference in the effect of hours on income.

The third contribution of the paper is to propose direct and indirect methods of testing for pay
discrimination. English family doctors typically work in small partnerships of 3 to 4 GPs and
undertake a range of activities with different effects on practice profit and patient health.
The income of a GP depends on the total profit of their practice and the within practice profit
sharing arrangements. The within practice profit sharing rules can lead to gender differences
in pay in three ways. Female GPs may be paid less for any mix of activities; this is
discrimination. Female GPs may also have lower incomes because they undertake a mix of
activities which generates a lower share of the practice profit. Whether this is discrimination
depends on whether female GPs choose their less profitable activity mix or whether it is
assigned to them.

Our first direct test for within practice discrimination rests on the fact that there cannot be
within practice gender discrimination in practices where all the GPs have the same gender.
Thus the difference in income between female and male GPs in otherwise similar all female
and all male practices is due to differences in productivity or in preferences. The unexplained
difference between female and male GP incomes in otherwise similar mixed gender practices
(yfm  ymf), minus the difference between female and male incomes in single gender practices
(yff  ymm), is an estimate of the extent of within practice gender discrimination. We find that
this difference [(yfm  ymf)  (yff  ymm)] is pro-male for four specifications of the GP income
model, with estimates of discrimination varying between 31% (p=0.113) to 12% (p=0.635)
and being significant in one of the specifications (29%, p=0.005).

The direct test using the incomes in single gender practices is vulnerable to two difficulties:
There are relatively few female GPs in all female practices (35 of 753 female GPs) so that,
although males in all male practices have larger incomes than females in all female practices,
the difference (yff  ymm) is very imprecisely estimated. The second difficulty is that if there
is discrimination in the selection of female GPs into practices which are potentially less
profitable even after conditioning on observed practice characteristics, then the difference (yff

 ymm) will overstate the difference in productivities.

Our second and third direct tests of gender discrimination are less vulnerable to these
difficulties. They rest on the plausible assumption that female GPs are less likely to
discriminate against other female GPs. If there is discrimination against female GPs then
being in a practice with a higher proportion of female partners or with a female senior GP
should increase the income of female GPs relative to male GPs. We find that the gender of
the senior partner has no effect on the income of male or female GPs and that a higher
proportion of female GPs tends to reduce the income of both male and female GPs. The
latter finding suggests that, even if there is selection of female GPs into less lucrative
practices, there is no gender discrimination in profit sharing.
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Our indirect tests for gender discrimination use GP reports of overall job satisfaction,
satisfaction with remuneration, and their estimates of the income they consider to be adequate
for their job given their experience and career stage. We find that female GPs are if anything
more satisfied with their job overall and with their pay, conditional on their hours and
income. Although female GPs report that an adequate income for their job exceeds their
actual income, the difference relative to male GPs is small and not significant. By contrast
non-white and overseas qualified GPs both report adequate incomes for their job which are
much larger relative to white and UK qualified GPs.

The results from our tests for discrimination provide only weak support for the existence of
within practice discrimination. Our finding that GPs in practices with a higher proportion of
female GPs have lower incomes could be due to selection of female GPs into less profitable
practices but could also be due to gender differences in preferences or productivity across
activity mixes. If there is gender discrimination it is surprising that it does not manifest itself
in dissatisfaction with pay or in a larger difference between reported adequate and actual
income for female GPs.

In the second part of this introduction we briefly summarise the relevant literature on gender
differences in physician pay. Section 2 discusses methodological questions in the
measurement of gender pay discrimination. Section 3 provides background information on
the NHS and the contracts under which practices are paid. Section 4 describes the data and
section 5 presents the decomposition results. Section 6 describes our proposed tests for
gender discrimination and the results of the tests are in presented in section 7. Section 8 has a
brief summary and conclusion.

1.2 Related literature

There are gender differences in pay even for individuals with considerable investments in
human capital working in the same profession (Wood et al, 1993; Dolton et al, 1996;
Blackaby et al, 2005; Noonan et al, 2005; McNabb and Wass, 2006; Bertrand et al, 2009). In
medicine marked gender differences in income and hourly pay are reported in many countries
(Robinson, 1998; Gupta et al, 2003; Theurl and Winner, 2010).

Almost all previous studies of gender differences in physician pay are for the US. Kehrer
(1976) found a 30% overall difference and a 22% unexplained difference in hourly wages in
1973. Langwell (1982) found a similar (19%) unexplained difference, though a smaller (22%)
overall difference, in wages for 1978. Ohsfeldt and Culler (1986) criticised these two studies
for failing to correct for retransformation bias after estimating log wage models. They found
that in 1982-3 the difference in hourly wage was 30%. Using an improved specification of
the log wage model and allowing for retransformation bias, they estimated that 13% of the
difference was unexplained.

Baker (1996) suggested that gender pay differentials had disappeared amongst young (under
45) US physicians in 1991. Although there was a 40% difference in income, the hourly pay
difference was 14%. After conditioning on speciality and practice setting, there was no
significant difference in hourly pay and in primary care female physicians had 13% higher
hourly wages. Bashaw and Heywood (2001) showed that the reason why income differences
are much larger than wage differences is that the hourly wage declines with hours worked
and women work shorter hours. Using the same data as Baker (1996) they reported a 17%
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unexplained difference in income. Ash et al (2004) found that female US medical academics
are less likely to hold higher rank and have lower pay given their rank. Their pay was 13%
less than if they were rewarded for their characteristics at the same rate as men. Sasser
(2005) investigated the effect of family circumstances on the earnings of young (under 40)
US physicians in 1986 an 1990. Being married reduced female earnings relative to male
physicians by 11% and being married with more than one child reduced them by a further
22%. It was not the case that less productive female physicians were more likely to get
married and to have children. Shih and Konrad (2007) report that in 1996/7 male primary
care physicians had log incomes 23% higher and log wages 14% higher than female primary
care physicans after controlling for a large range of factors. The only non-US study reports a
32% pro male total difference in log income and a 15% unexplained difference for Austrian
physicians in 2002-4 in a public insurance system in which fees are controlled by the
insurance fund (Theurl and Winner, 2010).

2 Measuring gender discrimination

2.1 Regression decomposition

The standard method for analysing the difference in pay between male and female workers is
to estimate separate Mincer (1970; 1974) remuneration models for males and females:

0ln k k k k k
i i iw    x β , where the superscripts k = M, F denote gender. The difference in

mean log wages is decomposed into an unexplained part due to differences in the estimated
coefficients and an explained part due to differences in the means of the explanatory variables
(Blinder, 1973; Oaxaca, 1973):1

0 0

ExplainedUnexplained

ˆ ˆ ˆ ˆ ˆln ln ( ) ( ) ( )M F M F F M F M F Mw w           x β β x x β


(1)

The percentage unexplained difference is used as a summary measure of discrimination since
men and women with similar observed characteristics are rewarded differently for their
characteristics.

The formulation is based on the implicit assumption that in the absence of discrimination
women would be rewarded for their labour market characteristics at the same observed male
rate. Medicine has traditionally been a male dominated profession which would support this
assumption and we adopt it in most of calculations. However, the proportion of female GPs
in England is now over 40%, and to illustrate the sensitivity of the estimate of discrimination
to the assumed counterfactual, we also present calculations using female coefficients as the
counterfactual.

Income or wages?
In most decomposition studies the measure of remuneration is the log hourly wage rate, with
hourly pay calculated as total earnings divided by hours worked. If workers are on fixed
hourly wages, so that pay is proportional to hours, then the procedure is sensible and hours

1 Recently propensity score matching methods have also been used to measure explained and unexplained
differences in mean incomes between different groups (Barsky et al, 2002). In an earlier work we found that the
decompositions from propensity score matching were very similar to those from regressions (Gravelle and Hole,
2008).
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can be dropped from the pay model. But if pay is not proportional to hours, a pay function
with the calculated wage as the dependent variable is misspecified. The coefficients in the
estimated wage equation will reflect the market reward for characteristics such as experience,
the effect of the characteristics on hours worked, and the effect of unobserved characteristics
which influence hours worked.

Bashaw and Heywood (2001) show that because female physicians work fewer hours than
male physicians and the marginal reward for hours declines with hours worked, the gender
difference in mean physician log incomes (0.374) is much larger than the difference in mean
log wages (0.146). After allowing for the difference in hours, the unexplained difference in
log incomes is also much larger than the unexplained difference in log wages (0.177 versus
0.050). Following Bashaw and Heywood (2001) and studies of gender pay differences in the
legal profession (McNabb and Wass, 2006; Wood et al, 1993), we focus on differences in
income and decompositions derived from earnings equations:

0 0

Unexplained

ˆ ˆ ˆ ˆ ˆ ˆln ln ( ) ( ) ln ( )M F M F F xM xF F hM hFy y h         x β β


Explained

ˆ ˆ( ) (ln ln )M F xM M F hMh h     x x β


(2)

where y is earnings and h is hours.

Endogeneity of hours.
Using income, rather than wages, as the dependent variable of interest raises an additional
problem. Hours worked is an endogenous variable jointly determined with earnings and so
the estimated coefficient on hours worked in the income regression may be biased. Since
hours worked is an important determinant of earnings, the bias in estimating the coefficients
could have serious consequences for the decomposition of the earnings difference. Moreover,
the coefficients on the other variables in the income regression will also be biased if they are
correlated with hours worked.

In this paper, unlike the previous literature which has examined differences in income
(Bashaw and Heywood, 2001; McNabb and Wass, 2006; Theurl and Winner, 2010; Wood et
al, 1993), we test for and correct potential endogeneity bias by using two stage least squares
(2SLS) rather than OLS.

Regression constants.
In the conventional decomposition, differences in the regression constants are counted as part
of the unexplained difference. This is problematic. The constant in a linear regression is the
average effect, conditional on included variables, of variables omitted from the regression. It
depends on the unobserved coefficients on the omitted variables and that part of their
unobserved mean which is not explained by the means of the included variables. Thus the
gender difference in constant terms conflates differences in the unobserved coefficients on
the omitted variables (which would be counted in the “unexplained” component if the
omitted variables were observed) and the differences in the joint distributions of the omitted
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and included variables (which would be counted in the “explained” part if the omitted
variables were observed). 2

We provide a three way decomposition based on the regression model: labelling the
difference in constants as “unknown” and relabeling the other two parts as due to differences
in returns for observed characteristics and differences in observed characteristics:

0 0

Difference in returnsUnknown

ˆ ˆ ˆ ˆ ˆ ˆln ln ( ) ( ) ln ( )M F M F F M F F hM hFy y h         x β β


Difference in characteristics

ˆ ˆ( ) (ln ln )M F xM M F hMh h     x x β


(3)

Because we use the Yun (2005) procedure to allow for arbitrariness of the omitted baseline
categories of the categorical variables in x, the “unknown” part of the decomposition will be
an average of the difference in the constants over all possible choices of baseline categories.
However, our point still applies: the difference between the regression constants for males
and females can arise from unobserved differences in returns and from differences in the
means of unobserved variables and from differences in the returns on these omitted variables.
It is arbitrary to add it to either of the other two categories.

Insignificant gender differences in coefficients
The discrimination measure depends on the difference between male and female coefficients.
The usual practice is to estimate separate models and to report the percentage of the pay gap
due to differences in coefficients from the two models. This procedure takes no account of
the precision of the estimates of coefficients in the separate models. Thus large differences
between imprecisely estimated coefficients can lead to a high estimate of discrimination.

There are two methods of allowing for the precision of the estimates of the coefficients. The
first is to use the standard procedure of estimating a model with a full set of gender
interactions on all explanatories, including the insignificant ones, and then to calculate the
standard error for the “unexplained” component of the difference in mean pay including
insignificantly different male and female coefficients.

The second method, which is less usual in the literature, is to estimate a model with a
restricted set of gender interactions, as in Wood et al (1993). Although there are fewer
coefficients which can differ, the estimated discrimination measure may increases or decrease
since the excluded interaction terms are correlated with the remaining included variables. We
compare the two approaches in our data set by comparing the estimated decompositions
based on models with full and restricted sets of gender interactions.

2 The partition of the unexplained component between the difference in constants and the difference in returns is
also not invariant to the addition or subtraction of a constant from the explanatory variables (Jones, 1983;
Oaxaca and Ranson, 1999). For example, defining experience as age minus 25, rather than age or age minus 27,
does not affect the coefficients on experience but does affect the constant terms. We have a natural origin of
zero for our experience variable since it is measured as reckonable service which is akin to full time equivalent
service in the NHS.
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3 Family doctor contracts

The NHS is financed almost entirely from general taxation and patients face no charges for
NHS health care, apart from a small charge for dispensed medicines.3 Patients register with
general practices, which act as gatekeepers for elective hospital care. Practices have on
average 4.1 GPs and around 6,500 patients. In 2008 43% of GPs were women (Information
Centre, 2009b).

GPs are not employees of the NHS, apart from a small proportion directly employed by local
primary care organisations (Primary Care Trusts - PCTs). The NHS contracts with general
practices, not with individual GPs. Nearly all practices are legal limited liability partnerships
of a small number of GPs. The GPs in the practices are usually profit sharing partners (92%
in our sample) rather than salaried employees of the practice.

Practice contracts with the NHS to supply services to patients are of two types. Just over half
of general practices have the General Medical Services (GMS) contract whose terms are set
by national negotiations between the NHS and the British Medical Association (the doctors’
trade union). GMS practices are paid a mixture of capitation, lump sums, items of service,
and quality incentive payments. Most of practice revenue (over 60%) is generated by
capitation payments which are determined by a national formula which takes account of the
demographic mix of practice patients and local morbidity measures. Quality incentives from
the Quality and Outcomes Framework (Roland, 2004) generate over 20% of practice revenue.
The remainder of practice revenue consists of lump sum payments (related to the location of
the practice, newly qualified GPs, and seniority payments), fee per item payments (mainly for
vaccinations), and payments for vaccinating and screening specified target proportions of the
relevant practice population. GPs are also permitted to dispense the medicines they prescribe
to patients without easy access to a pharmacy. Dispensing practices can make a profit from
dispensing since they receive a dispensing fee per item and are reimbursed for the drugs they
buy at a rate that often exceeds the price they paid. Practices are reimbursed for the costs of
their premises but have to fund all other expenses, such as hiring practice nurses and clerical
staff, from their revenue.

Around 45% of practices are paid under a Primary Medical Services (PMS) contract. These
contracts are negotiated between the practice and their local primary care organisation. Under
the PMS contract, the practice receives a lump sum in exchange for agreeing to provide the
services they would have provided under the GMS contract, plus additional services for
particular patient groups. The amount received is typically the amount the practice would
have received under GMS, plus an addition intended to cover the cost of the extra services.
PMS practices also receive QOF payments, though they are paid less than GMS practices for
the same quality achievement because some of the QOF payments relate to activities which
are also paid for directly under PMS contracts. As under GMS, the practice has to meet its
expenses from its revenue.

3 60% of patients are exempt from charges and 90% of prescriptions are dispensed without charge in 2008
(Information Centre, 2009a).
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4 Data

The data are from the 2008 National Primary Care Research and Development Centre’s
General Practitioner Worklife survey of English GPs (Hann et al, 2009). We use responses
from 734 female and 1168 male GPs. GPs were asked to report their banded4 earnings,
defined as total annual income from their practice before taxes but after deducting expenses
from their practice; their usual hours worked per week and the number of weeks holiday per
year; and their personal and practice characteristics.

We added further information regarding the GPs’ practices from the General Medical
Services data set. Data on local population socio-economic characteristics from the Office of
National Statistics Neighbourhood Statistics data set were attributed to practices using
information on the shares of practice populations in each Lower Super Output Area5 from the
Attribution Data Set and the General Medical Services data set, both maintained by the
Department of Health.

We divide the variables potentially affecting GP remuneration into:

Personal characteristics.
We measure hours worked as annual hours worked, calculated as usual weekly hours
multiplied by 52 minus the number of weeks holiday.6 We measure experience as decades of
reckonable service. Reckonable service is used to calculate GP pensions and is the full-time
equivalent years the GP has spent working for the NHS. It is a better measure of experience
than age or years since qualification which make no allowance for part-time working or years
out of the workforce.7

We include self reported ethnicity (white/non-white) to allow for possible discrimination
based on race. We also know whether the GP qualified in the UK or abroad. This will be
correlated, though not perfectly, with ethnicity. Because we also include ethnicity the
coefficient on non-UK qualified may reflect the impact of less relevant initial experience on
earnings.

We use a set of family characteristics as instruments for hours worked in the 2SLS models of
earnings. We know the GP’s marital status, whether their partner works full time or part time
or not at all, the number of children under 18 and the age of the youngest child.

4 The earnings bands (% of GPs in each band) were: less than £25,000 (1.22%); £25,000-£49,999 (8.11%);
£50,000-£74,999 (16.17%); £75,000-£99,999 (26.01%); £100,000-£124,999 (29.22%); £125,000-£149,999
(12.49%); £150,000-£174,999 (3.82%) ; £175,000 or more (2.96%). For the log income regressions we use the
mid points of the logarithms of the income bands. The income data were reasonably well described by a normal
distribution (mean £97,703, variance £1,248,087) truncated at £0 and £200,000. For the open ended upper band
we use the logarithm of £184,970 which is the predicted mean of this band from the normal distribution.
Results were not sensitive to alternative assumptions about the mean of the open ended upper band nor to the
use of interval regressions (Jones, 2000).
5 Lower Super Output areas have minimum populations of 1000 people and a mean population of 1500.
6 Models with log weekly hours and log weeks worked entered separately yielded insignificant coefficients on
log weeks worked (perhaps because there was little variation in this variable) and coefficients on log weekly
hours which were similar to those from the models with log annual hours.
7 We also had a measure of the length of time the GP had been in the practice. It is highly correlated with
experience and including it in the model made no difference to the results.
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We include an indicator for whether the GP is the senior partner in the practice. We expect
that senior partners will have higher incomes than otherwise similar GPs since their role has
more responsibility. We also include an indicator for salaried status and expect that it will
have a negative effect on earnings.

Practice characteristics.
Capitation payments, which account for over 60% of practice revenue, are proportional to the
number of patients on the practice list, multiplied by four indices reflecting local population
morbidity (additional needs index), the demographic mix of the patients (age/sex index), the
proportion of patients in nursing homes, and the turnover of the practice list.8 We have
measures of the first three of these and include them in the regression models. Practice
demographics, the morbidity of practice patients, and the proportion in nursing homes will
also affect the costs of practices so that it is unclear a priori if these variables will be
positively or negatively associated with the income of GPs which depends on the difference
between practice revenue and costs.

We also include the total practice list size and the number of patients per GP. Capitation
payments will increase pro rata with the practice list but treating more patients requires more
inputs and so higher practice costs. The total list is highly correlated with number of GPs and
the incentive literature (Gaynor and Pauly, 1990) suggests that practices with more GPs will
have lower earnings per GP because monitoring problems lead to attenuation of incentives
for income generating effort. US evidence suggests that there are no strong economies of
scale in physician practice (Pope and Burge, 1996) but little is known about cost functions in
UK general practice. Thus the effect of list size on GP income could be negative or positive.
We also have indices of the cost of inputs (staff, premises) which vary geographically.

Over 20% of practice revenue is generated by the Quality and Outcomes Framework which
rewards practices for achieving a range of quality indicators. We do not have data on QOF
revenue but QOF payments are well approximated by the number of points earned for
achieving indicators multiplied by the practice list. We therefore include the number of QOF
points.

Practices can earn additional income by providing fee per item services, such flu
vaccinations, by meeting targets for vaccination of children and cervical screening, and by
providing additional services outside the NHS. It may be harder to generate this type of
income from less educated or poorer populations. We include a measure of the education of
the local population and the Low Income Scheme Index score. The LISI score is the cost
weighted proportion of practice prescriptions which are dispensed without charge to the
patient on grounds of low income (Lloyd et al, 1995).

We have information on whether practices have opted to have extended opening hours or to
provide out of hours cover to their patients, both of which would produce additional
payments to the practice.

8
The formula for calculating the capitation payments changed in 2004 but, because the new formula would

have led to large reductions in practice revenue, 90% of practices receive a capitation payment based on the
formula in use up to 2004 (National Audit Office, 2008). The variables we use are those from the pre-2004
formula.
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We include indicators of whether the practice has a PMS contract and whether it is permitted
to dispense, as well as prescribe, pharmaceuticals to its patients. Given the relative
information and incentives of GPs and PCT managers we expect PMS practices to have
negotiated a contract with their PCT which generates higher total practice profits than they
would earn under the nationally negotiated GMS contract. Dispensing practices are
reimbursed for their purchases of medicines at fixed prices which generally exceed the actual
purchase price and so GPs in dispensing practices should have higher incomes.

Area measures.
We have a measure of the rurality of the area in which the practice is located and measures,
reported by GPs, of local amenties, housing costs, job opportunities for spouses, and the
quality of local schools. We also include the number of other practices within 1km of the
GP's practice as a measure of competition for patients. We also use 8 Government Office
Region dummies to capture unobserved factors with geographically varying means.

5 Measuring gender discrimination

5.1 Descriptive statistics

Table 1 has descriptive statistics for the estimation sample. The mean annual gross earnings
for male respondents is £110,690 while the mean earnings among female respondents is
£77,030 or about 70% of mean male earnings. Male GPs work 2107 hours per year (45.9
hours per normal week) and female GPs work 1581 hours per year (34.5 hours per normal
week) on average, or about 75% of male annual hours. Female GPs have an hourly wage of
£51.65 which is 89% of the male wage.

Male GPs have more reckonable service than female GPs (23.1 vs 20.4 years) and are more
likely to be the Senior GP in a practice, to be a partner rather than salaried, non-white, and
qualified outside the UK. They are also more likely to be married with a non-working partner
and less likely to have children aged under 4 years.

Male and female GPs work in practices with similar characteristics in terms of list size, list
per GP, the demographic and socio-economic mix of patients, and the type of practice
contract.

The estimation sample has broadly similar characteristics to the GP population (Information
Centre, 2009b) except that it has a smaller proportion of female GPs (39% female against
43% in the GP population). In particular there are no substantial differences in the
proportions with PMS status (43% against 46%) and which are dispensing practices (17%
against 18%).9

9 Because the sample was of GPs rather than practices and larger practices have more GPs, the average list size
(9570) and number of GPs (5.6) in respondents’ practices is greater than the national practice means.
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5.2 Estimation

The models for the decomposition analysis were first specified with a full set of female
interactions

 0 1 0 1ln i i i i iz F       x β x α (4)

where zi was the hourly wage or annual earnings and in the log income model hours are
included in xi. All models were estimated with heteroscedasticity robust standard errors and
clustering by practice since the 1902 GPs were in 1583 practices.

We first estimated the log income model using all the potential explanatories shown in Table
1 both as main effects and interacted with female gender dummy F. We then dropped main
effect variables (and their interaction with F) if the estimated coefficient was insignificant
(using a cut off of p = 0.20) for male GPs, for the female interaction, and for the sum of the
main and interaction effects (ie for female GPs). Otherwise the variable and its female
interaction were retained in the model. The resulting reduced model with a full set of female
interactions is reported as model 2 in Table 2. We then dropped all female interaction terms
which were insignificant at 10% and re-estimated to produce the reduced model with a
restricted set of female interactions reported as model 3 in Table 2. The interaction terms
dropped for model 3 were jointly insignificant at the 5% level (p = 0.38). The Bayesian
Information Criterion suggests that model 3 with a restricted set of interactions performs
better than model 2.10

For the log wage we used the same variables as in the reduced log income model with a full
set of female interactions and this is reported as model 1 in Table 2. We estimated the log
wage model by OLS.

For the log income models we first ran 2SLS models separately for male and female GPs.
We used four instruments for log hours: having a partner who works full time, whether the
youngest child was aged 4 or less, youngest child between 4 and 18, and the interaction
between having a full time working partner and youngest child under 4. The F statistic on the
instruments in the first stage female GP hours model was 18.66 (p < 0.001), the model passed
the over-identification test for instrument validity (p = 0.140), and female hours worked were
endogenous (Durbin-Wu-Hausman test, p = 0.029). The instruments were unsatisfactory for
male GPs hours (F = 1.20, p = 0.309) and we were unable to find any other instruments for
male hours. The only other study of physician income that tests for endogeneity of hours is
Conrad et al (2002) which found that neither male or female hours were endogenous.

We therefore report estimates from an OLS model for male GPs and a 2SLS model for
female GPs. Note that even if the assumption that male hours is exogenous is incorrect, this
does not affect the validity of the usual two fold decomposition of income differences into
explained and unexplained components if female returns are the counterfactual.11

10 BIC = -2 ln L + k ln (n), where L is the maximised likelihood of the estimated model, k is the number of
explanatory variables plus 1, and n is the number of observations. A smaller BIC is better.
11

If the 2SLS estimate of the female coefficients is consistent, then ˆ( )M F F x x β is a consistent estimate of the

explained component of the difference in mean log income. Hence ˆ ˆ( )M M F x β β is a consistent estimate of the

remaining, unexplained, component. If male hours are endogenous, the male coefficients ˆM
k on the individual
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5.3 Regression results for decomposition

The results in Table 2 are generally in line with our prior expectations and the coefficients on
variables which are common to the log wage and the log earnings models are qualitatively
similar. The results of the log wage model are also broadly similar to those from another
study which used the 2008 GP Worklife Survey (Morris et al, 2010) to investigate the
differences between PMS and GMS practices.

Hours worked and income
The coefficients for log hours in the log earnings regressions in Table 2 are significantly less
than one for male GPs suggesting that their earnings are not proportional to hours worked. A
1% increase in hours worked leads to a 0.28% increase in earnings for male GPs in model 3.
The coefficient on female log hours is much larger than for male GPs (0.912) and is not
significantly different from 1.

Studies of other professional groups also find that the marginal returns to hours worked
declines with hours worked. For US physicians, Gaynor and Pauly (1990) report an elasticity
of physician output (office visits) with respect to hours of 0.53, Conrad et al (2002) find an
elasticity of total charges with respect to hours of 0.46. Other studies also find that male
income is less responsive to hours than female income. Bashaw and Heywood (2001)
estimate elasticities of 0.25 for male physicians and 0.44 for female physicians. In McNabb
and Wass (2006) the elasticity of British solicitors’ (lawyers’) income with respect to hours is
0.29 for men and 0.58 for women. A possible explanation is that male GPs are expected to
spend more years in a practice and so their pay can be related to their average hours input
over a longer period, whereas female GPs will have their pay related to average hours over a
shorter period.

Because the male wage declines faster with hours worked and male GPs work more hours,
the gender difference in average wages (or in average log wages) will be smaller than the
difference in average incomes (or average log incomes). More importantly, using
income/hours as the measure of income earning opportunities for male GPs is invalid because
it is determined by decisions on hours worked but hours are not included in the wage model.
Thus gender differences in pay for GPs should be investigated with models of income, not
wages.

Other determinants of pay
GPs with more than 10 years reckonable service earn more than less experienced GPs though
the effect is smaller for female GPs. Being non-white reduces male GP income by 6% but
may even increase female GP income.

Being in a dispensing practice or a PMS practice has a large positive and significant effect on
wages and earnings. Salaried GPs have 50% lower wages than GPs who are profit sharing

explanatory variables xk will be inconsistent, so that a more detailed decomposition within the unexplained
component is not warranted, but the overall decomposition with female counterfactuals is consistent.
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partners. Since relatively few of the GPs in our sample are salaried (4% of male GPs, 14% of
female GPs) salaried status accounts for little of the gross gender difference in income.12

The capitation payment formula adjustments for input prices and the proportion of patients
from nursing homes had no effect on income. The formula adjustment for the age/sex mix
reduces the income of female GPs whereas the adjustment for the additional needs of patients
reduces the income of male GPs.

Being a senior partner has no direct effect on income when hours are controlled for in the
income model but does affect hours worked, so that the higher unconditional income of
senior partners is a reward for longer hours, rather than for bearing greater responsibility.

5.4 Decomposition results

Table 3 has the results of the decompositions of the differences in mean log wages and
income from different models in Table 2 plus an additional OLS model of income. We
report a threefold decomposition into an unknown part due to the difference in the constants,
a part due to difference to returns to characteristics, and a part due to differences in
characteristics.

Log wage vs log income decompositions.
The choice of the remuneration measure makes a considerable difference to the
decomposition and hence to conclusions about the magnitude of discrimination as measured
by the difference in returns. The log percentage difference in mean wages is 11% which is
much smaller than the difference in mean log income of 45%.13 The traditional unexplained
log difference (difference in constants plus difference in returns) is 6% for wages and 30%
for income. The difference in mean wages is smaller primarily because hours worked have
very different effects on income for male and female GPs but also because their hours differ.

Choice of counterfactual
The choice of the counterfactual in the decomposition makes little difference to the log wage
decomposition. However, it has a substantial impact on the log income decomposition. The
standard unexplained component of the differences log income is smaller when the
counterfactual is what female GPs would have earned if they had been rewarded as if they
were male GPs: 11% vs 30%. The reason is the marginal reward for female hours is larger
than the male marginal reward.

“Unknown” contribution to “Unexplained” component
The conventional decomposition of the overall difference into “unexplained” vs “explained”
parts implicitly assumes that the differences in the regression constants are due to differences
in returns on unobserved characteristics. But they could also be due to differences in the
means of the unobserved characteristics. For GPs, the largest component in absolute value of
the unexplained part is the difference in the regression constants. It has the opposite sign

12 By contrast, in the US 1991 Survey of Young Physicians used by several studies of gender pay differences,
46% of male and 65% of female physicians are not owners or part owners of their practice (Bashaw and
Heywood, 2001).
13 Note that this exceeds both the difference in the log of the means (0.36) and the proportionate difference in
mean incomes (0.30).
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(positive i.e. pro-male) to the sum of the differences in returns to coefficients. The difference
in returns component (ie excluding the difference in constants) is negative – indicating pro-
female advantage – because the coefficient on hours is much larger for female GPs than for
male GPs.

Thus if one includes the constant term there is a pro-male unexplained income difference but
if the constant is not counted there is a pro-female unexplained income difference. Blinder
(1973) in his study of racial differences in wages, notes that the total unexplained pro white
component arose because of a large pro-white difference in constants which more than offset
a pro-black difference in the other coefficients. Since the difference in the constants could be
due to differences in returns or to differences in characteristics, it is questionable whether one
can conclude that the conventional two fold decomposition of income differences into
explained and unexplained components is even prima facie evidence of gender discrimination
in GP income.

Effect of dropping insignificant gender interactions
The conventional decomposition is not affected greatly by the decision to estimate a model
with a full set of female interactions (model 2) or to drop insignificant female interactions
(model 3): the log difference which is unexplained (difference in constants plus the
difference in returns) is approximately the same (30%) with a male GP counterfactual and
decreases slightly, from 11% to 10% with a female GP counterfactual. The use of a full or
restricted set of gender interactions does however make marked difference to the magnitude
of the differences in returns. Thus with male coefficients as the counterfactual the log
difference in returns increases by 0.58 and the difference in constants falls by 0.58.

OLS vs 2SLS
We found that female hours are endogenous in the model of income and so used 2SLS to
estimate the income models reported in Table 2. The last two columns of Tables 3A and 3B
report the decomposition based on an OLS income model with a full set of female interaction
using the same set of variables as the 2SLS income model, but with actual rather than
instrumented female hours.14 The OLS decomposition using the male counterfactual is
identical to the 2SLS decomposition because the estimated male coefficients are the same in
these models since only female hours were endogenous. Table 3B uses female
counterfactuals. With an OLS model the total unexplained difference is nearly twice as large
as the unexplained difference in the 2SLS model: 19% log difference is unexplained as
against 11% log difference. The difference in between the OLS and 2SLS model
decompositions is due to the much smaller female hours coefficient in the OLS model (0.615
vs 0.906). Thus it is important to test and allow for endogeneity of hours when decomposing
gender income differences.

6 Testing for within practice discrimination

We have shown in the previous sections that there are statistically and economically
significant differences in pay between male and female GPs which are not explained by
differences in their observable characteristics. In this section we discuss the possible reasons
for these gender differences. Given total practice profit, GP pay is determined by within

14 See Appendix Table A3
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practice profit sharing arrangements. We suggest some direct and indirect tests of whether
gender pay differences are due to within practice discrimination in the sharing of practice
profits.

6.1 Direct tests for within practice gender discrimination

There are a number of possible reasons why female GPs earn less than otherwise
observationally similar male GPs: (i) patient tastes for GP gender; (ii) selection of female
GPs into less lucrative practices; (iii) within practice discrimination in the sharing of practice
profit; (iv) preference or productivity differences between male and female GPs.

If patient demand for being on a practice list is affected by the gender mix in a practice then,
in a healthcare system where practices set prices, practices with a more preferred gender mix
may be able to charge higher prices (Reyes, 2006). However, there are no prices to patients
for GP services in the NHS. It is possible that practices with greater demand would find it
easier to engage in cream skimming to select a mix of patients for whom it is easier to
achieve pay for performance targets or who impose less effort or other costs on the practice.
If patients preferred male GPs to female GPs then female GPs would be paid less, ceteris
paribus, to induce practices to take them on. But there is no evidence that male doctors are
preferred to female doctors by patients in general. The gender of practice GPs has no effect
on patient satisfaction with practices (Hann et al, 2008; Baker, 1995; Murphy-Cullen and
Larsen, 1984). Consultations with female family physicians are longer and more patient
centred than male physicians (Roter, et al, 2002). Thus patient preferences seem unlikely to
explain lower female GP earnings.

It is possible that female GPs are disproportionately in practices with less lucrative patient
lists. This might be because of discrimination against them or because they have preferences
over other aspects of the practice (for example the distance to the practice from their home or
the flexibility of working hours or the mix of patients on the practice list) and are willing to
trade off income against other characteristics of practices. We have data on a rich set of
practice characteristics, including those which are part of the formula which determine
practice revenue under the NHS contracts. If we assume that we thereby controlled for any
tendency for female GPs to be in less lucrative practices, then any remaining gender
differences in income arise from the profit sharing rules within practices.15

GPs undertake a wide range of services which have different effects on the well being of their
patients and on the income of the practice. The within practice profit sharing rules can lead to
gender differences in pay in three ways. First, male GPs are paid more for any mix of
activities. This is clearly gender discrimination. Second, female GPs could have lower
incomes because they undertake a mix of activities which generates a lower share of the
practice profit. Whether this is discrimination depends on whether female GPs choose their
less profitable activity mix or whether it is assigned to them.

There is considerable evidence that male and female GPs have different consultation styles
and produce different output mixes (Britt et al, 1996; Brink-Muinen et al, 2006; Langwell,
1982; Wilson, 1991; Roter et al, 1991; Roter et al, 2002). Rizzo and Zeckhauser (2007)

15 There is a labour economics literature (Meng, 2004) which directly examines pay variations within firms and
between firms. We have data on 1902 GPs in 1583 practices but only 144 practices have both male and female
respondents which is too few to support a within practice analysis.
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report differences in male and female physician attitudes to income generation. More
generally, experiments suggest different attitudes of men and women to competition and
cooperation in teams (Gneezy et al, 2003; Niederle and Vesterlund, 2005; Ivanova-Stenzel
and Kubler, 2005; Flory et al, 2010).

We require a means of distinguishing between the three possible reasons (discrimination via
differential rewards, discrimination by assignment of less financially rewarding activities,
differences in preferences and productivity between male and female GPs) for gender related
GP income differences.

Mixed and single sex practice tests
Within practice gender discrimination in profit sharing cannot arise in practices where all the
GPs have the same gender. Hence differences in the incomes of female and male GPs
working in single gender practices, conditional on hours, experience, and the exogenous
factors affecting total practice income, must be due to differences in preferences or
productivity in income generation, not gender discrimination. Subtracting this difference
from the difference in income between female and male GPs working in mixed gender
practices provides an estimate of the discrimination: the difference in incomes not due to
gender differences in productivity or preferences.

To implement this test we estimate the log income model:

 0 1 1 2 2 0 1 1ln i i i i iy F       x β x β x α  0 1 1 0 1 1i i i i iU F         x γ x δ (5)

where Fi = 1 if the GP is female, Ui = 1 if the practice GPs are all of the same gender, x1 is
vector of variables whose effects vary with the gender of the GP and whether all GPs in the
practice are of the same gender, and x2 is a vector of covariates whose effects are the same
for all GPs.

We use (5) to estimate three gender income differences
(a) The conditional mean difference in log income between females in female only and mixed
practices is

yff – yfm  0 0 1 1 1( )F    x γ δ (6)

where 1
Fx is the mean of x1 for female GPs. Pro-male discrimination implies that, conditional

on their other characteristics, females will get higher income in female only practices than in
mixed practices whatever the relative productivity or taste differences of male and female
GPs. (And conversely if there is pro-female discrimination.) Thus pro-male discrimination
implies that yff – yfm > 0.

(b) The conditional mean difference in log income between males in mixed and male only
practices is

ymm – ymf  0 1 1
M  x γ (7)

Pro-male discrimination implies that, conditional on their other characteristics, male GPs will
get lower income in male only practices than in mixed practices: there are no females to
exploit in male only practices. (Conversely if there is pro-female discrimination.) Thus pro-
male discrimination implies that ymm – ymf < 0.

(c) The conditional mean difference in log income between a female in an all female practice
and a male in an all male practice, each with otherwise average female characteristics is
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yff – ymm  0 0 1 1 1( )F    
 

x α δ (8)

Thus yff – ymm measures the difference in log income due to productivity or taste differences
rather than to discrimination.

The conditional mean difference between a female in a mixed gender practice and a male in a
mixed gender practice, each with otherwise average female characteristics is

yfm – ymf  0 1 1
F   x α (9)

This difference may be due to taste or productivity differences as well as pro-male
discrimination. Using (8) the extent of pro-male discrimination is measured by

(yfm – ymf) – (yff – ymm) = – 0 1 1( )F  x δ (10)

which will be negative if there is pro-male discrimination.

The direct test based on (10) is vulnerable to two difficulties. There are relatively few female
GPs in all female practices (35 of 753 female GPs) so that, although males in all male
practices have larger incomes than females in all female practices, the difference (yff  ymm)
may be imprecisely estimated. The second difficulty is that if the practice characteristics in
(5) do not control adequately for selection of female GPs into practices which are less
profitable, then the difference (yff  ymm) will overstate the difference in productivities. Such
selection may be voluntarily, for example because practices offer different mixes of pay and
working conditions which suit GPs with childcare commitments, or it may be discriminatory.

Our second and third direct tests of gender discrimination are not vulnerable to these
difficulties.

Test using the proportion of female GPs
If there is gender discrimination against female GPs, it is plausible that there will be less of it
in partnerships with a higher proportion of female GPs. Bell (2005) found that the pay of
senior female executives was higher in companies with a larger share of female board
members. We therefore estimate a model of the relationship between the gender mix in the
practice and GP income as tests of gender discrimination:

 0 1 1 2 2 0 1 1 0 0ln i i i i i i i i iy F Femprop Femprop F             x β x β x α (11)

where Fempropi is the proportion of female GPs in the practice to which GP i belongs. If
there is pro-male discrimination then δ0 > 0. Notice that even if there is discrimination in the
selection of female GPs into less lucrative practices, so that practices with higher proportions
of female GPs are potentially less profitable, the sign of δ0 is determined by the effect of
gender mix on the sharing of a given profit between male and female GPs, not the effect of
gender mix on practice profit.

Test using the gender of senior partner
Bell (2005) found that female executives in firms with a female chief executive or corporate
chair have higher pay than comparable women in firms with male chief executives or
corporate chairs. The general practice equivalent of the chair or chief executive is the senior
partner. For our third set of direct discrimination we look at the effect of the gender of the
senior partner on the incomes of the other GPs, male and female, in the practice. We estimate

 0 1 1 2 2 0 1 1ln i i i i iy F       x β x β x α 0 1( )i iSenior F  
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2 3(1 )( )i i i i iSenior FemSenior FemSenior F      (12)

where Fi=1 if the GP is female, Seniori = 1 if GP i is the senior partner, FemSeniori=1 if the
senior partner is female. If being in a practice in which the senior partner is female increases
the income of female GPs relative to male GPs then 3 > 0. As with the test for the effect of
gender mix on the relative income of female GPs, even if practices with senior female GPs
have lower incomes, 3 is determined by the effect of a female senior partner on the sharing
of a given profit between male and female GPs.

6.2 Indirect tests for discrimination

If female GPs face pay discrimination we would expect them to be less satisfied with their
jobs than male GPs with similar incomes and hours. The Worklife Survey has a set of well
validated questions about job satisfaction, both about overall job satisfaction “Taking
everything into consideration, how do you feel about your job?” and about satisfaction with
pay (“Please indicate how satisfied you are with each of the following aspects of your job”
with one of the aspects being “Your remuneration”.) Responses are on a Likert scale labeled
from 1 (Extremely dissatisfied) to 7 (Extremely satisfied). We estimate ordered probit
models for overall job satisfaction and for satisfaction with remuneration, with satisfaction
assumed to depend on income, hours, experience, whether salaried, gender, ethnicity and
country of qualification:

0 1 2 3 4 1 2 3i i i i i i i i is y h years salaried F Nonwhite NonUKqual                 (13)

We assume that if female GPs are discriminated against then they are more likely to report
lower levels of satisfaction than male GPs with the same contract, income, hours, ethnicity
and country of qualification.

One objection to the comparison of satisfaction levels between male and female GPs as an
indirect test of discrimination is that women in general report higher job satisfaction than men
because their job expectations are lower (Clark, 1997). Clark (1997) argues that the
difference in expectations between men and women will be smaller for better educated
workers in professional jobs. He finds that in professional occupations there is no significant
gender difference in job satisfaction or satisfaction with pay. Plausibly, therefore gender
differences in job expectations will not be a source of higher job satisfaction for highly
educated female GPs and discrimination will manifest itself as 1 < 0.

The Worklife Survey also asks GPs what they consider to an adequate income for their job
given their experience and career stage: “Considering your experience and career stage, what
do you consider to be an adequate income from your job as a GP, after expenses but before
taxes? £…,000 per year”. This question is less vulnerable than the satisfaction questions to
the possibility that female GPs have been conditioned to expect lower pay than men for
similar work.

If female GPs suffer pay discrimination we expect them to feel that they are underpaid for the
work they do and hence they are more likely than male GPs to report an adequate income
which is greater than their actual income. We test for this in two ways. First, we run an OLS
regression of the difference between adequate and actual income on experience, salaried
status, gender, ethnicity and country of qualification

0 2 4 1 2 3
adequate actual
i i i i i i i iy y years salaried F Nonwhite NonUKqual              (14)
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Both adequate
iy and actual

iy are income band mid points, where we transform the continuous

adequate income variable into the income bands used for actual income. Second, we measure
the difference between adequate and actual income as an ordered categorical variable with
eleven categories: adequate income four bands lower than actual income, three bands
lower,…., six bands higher. We then estimate an ordered probit model using the same
explanatories as in the OLS model (14).

7 Testing for within practice discrimination: results

7.1 Direct tests of within practice discrimination: results

Unisex practice tests
Table 4 reports results for the tests (6) to (8) from four versions of the regression model (5).16

Model 1 uses all the explanatories in Table 1 with female interactions plus U, U*F, U*hours,
and U*hours*F. Model 2 has the same explanatories as the reduced model 2 in Table 2 plus
U and U interacted with all the female interaction variables in model 2, Table 2. Model 3 has
the same explanatories as model 3 in Table 2 plus U and U interacted with female
interactions. Model 4 is a reduced version of model 3 dropping variables which were or
became insignificant at 10% but forcing in U, all the hours variables, and the non-white
indicator.

(i) Discrimination against female GPs would imply that they would earn more in all female
practices than in mixed practices (yff – yfm > 0). The differences in conditional mean log
incomes is positive and large for all four models and significant in three of them. This test
suggests there may be pro-male discrimination in mixed practices since females in all female
practices earn more than those in mixed gender practices.

(ii) All models show that male GPs in all male practices earn more than those in mixed
practices (ymm – ymf > 0), and the difference is significant in three cases, suggesting that there
is pro-female discrimination.

(iii) In all models the difference between the conditional mean log incomes of female and
male GPs in mixed practices (yfm – ymf) is negative, large and in three of them is highly
significant (p < 0.001). The conditional mean differences between the log incomes of female
GPs in all female practices and male GPs in all male practices (yff – ymm) is negative in three
of the models and positive in one but is imprecisely estimated, with the lowest p value being
0.46.

The difference in income between female and male GPs, corrected for the estimated
productivity or taste effect (yfm – ymf) – (yff – ymm), is negative, varying between 17%
(p=0.212) and 31.1% (p=0.113) but is significant only in model 4 (28.8%, p=0.005).

The results from the direct tests for gender discrimination based on estimates of the effect of
being in single sex or mixed sex practice provides some weak evidence for within practice
discrimination against female GPs. However, the correction for tastes and/or productivity

16 Full results are in Tables A4.1 and A4.2.
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differences (yff – ymm) is based on only small numbers of GPs in the relevant cells and is
consequently poorly defined.

Female GP proportion

Table 5 reports the results for the models estimating the effects of the proportion of female
GPs on GP income.17 In model 1 in Table 5 GPs in practices with a higher proportion of
female GPs have significantly lower incomes. This may be because female GPs select,
voluntarily or otherwise, into practices with lower potential profit or it may reflect female
GPs tastes for a less profitable mix of activities. The coefficient on the interaction of the
female proportion with the female dummy is positive and very slightly larger than the
negative coefficient on the female proportion. Thus female GPs in practices with a higher
proportion of female GPs have higher income than male GPs. This suggests that gender mix
affects the distribution of practice profit between male and female GPs and so is evidence for
pro-male gender discrimination. However, the coefficient on the interaction term is not
precisely estimated (p=0.259).

Models 2 and 5 in Table 5 replace the continuous female proportion variable with a more
flexible categorical specification. Again a higher proportion of female GPs reduces the
income of male GPs significantly. The negative effect is smaller for female GPs but again the
difference between the effects on male and female GPs is not significant.

Gender of senior partner
Models 3 to 5 in Table 5 test for the effect of the gender of the senior partner on the incomes
of male and female GPs. In all specifications, being the senior partner has no effect on the
income of either male or female GPs because the models also include hours worked and
senior partners work longer hours. The effect of having a female senior partner in the
practice on the income of other GPs is insignificant for both male and female GPs.

7.2 Indirect tests for gender discrimination: results

Table 6 reports results from the indirect tests for gender discrimination based on job
satisfaction, satisfaction with pay, and the difference between adequate and actual income.
Female GPs are not more likely to report lower job satisfaction than male GPs (Model 1).
They are however more likely to report greater satisfaction with their pay than male GP
(Model 2). Interestingly, salaried GPs (whose incomes according to the models in Table 2
are around half those of other GPs for the same hours worked) are more likely to be
dissatisfied with pay, as are non-white GPs whose pay is 6% less than otherwise similar GPs.

Models 3 and 4 show that whilst all types of GPs report that an adequate income for their job
exceeds their actual income, the difference is not significantly greater for female GPs than for
male GPs. Non-white GPs and overseas qualified GPs report significantly larger differences
between adequate and actual income than white and UK qualified GPs.

17 Full results are in Tables A5.1 and A5.2
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8 Conclusions

Conditional on observed factors, female GPs have lower incomes, lower average wages
(income/hours) but higher marginal rewards for hours. Whilst female income is nearly
proportional to hours worked (elasticity = 0.91), the elasticity of male income with respect to
hours is much smaller at around 0.29. This implies that models of male GP pay based on
wages calculated as income/hours are misspecified since the calculated wage declines with
hours worked. It also implies that, since female GPs work shorter hours (34.5 per week
against male hours of 45.9), the difference in log wages (11%) is markedly less than the
difference in log incomes (45%).

The unexplained difference in log incomes is around 30% and is insensitive to the
specification of the log income regression. However, this unexplained difference is the sum
of two terms which are very large in absolute value but of different signs: the differences in
rewards to observable characteristics and differences in the regression constants. If there are
omitted variables the difference in regression constants will include both differences in
rewards to unobserved factors and differences in the means of the unobserved factors. The
conventional decomposition which sums the differences in constants and differences in
returns is thus a misleading measure of discrimination since it is impossible to determine
whether the main component arises from differences in returns from differences in means.

We have proposed new tests for within practice income discrimination based on the
comparison of GPs in practices with differing gender mixes. Tests based on comparisons of
female and male incomes in single gender and mixed gender practice using our preferred
model specification provide some evidence of pro-male discrimination but may be vulnerable
to the small number of female GPs in all female practices.

If there is discrimination against female GPs we would expect it would less severe in
practices with a female senior partner or with a higher proportion of female GPs. We find no
effect of the gender of the senior GP on the incomes of male or female GPs. All GPs have
smaller incomes in practices where the proportion of female GPs is higher but there is no
significant differences in the effect on male and female GPs.

We also find that female GPs, compared to similar male GPs are more satisfied with their job
overall, have the same satisfaction with income, and are not more likely to report that an
adequate income for their job exceeds their actual income.

The results from our tests for discrimination provide only weak support for the existence of
within practice discrimination. Our finding that GPs in practices with a higher proportion of
female GPs have lower incomes could be due to selection of female GPs into less profitable
practices but could also be due to gender differences in preferences or productivity across
activity mixes. If there is gender discrimination it is surprising that it does not manifest itself
in dissatisfaction with pay or in a larger difference between reported adequate and actual
income for female GPs.
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Table 1. Descriptive Statistics

Variable Female GPs Male GPs

Name Definition Mean SD Mean SD

Income Annual earning in £000s 77.03 32.61 110.69 30.46 **

Adequate inc Adequate income for job in £000s 99.47 35.48 131.09 30.52 **

Hours Annual hours worked 1580.56 520.92 2106.58 514.46 **

Hours pw Weekly hours worked 34.53 11.35 45.88 10.95 **

Wage Wage (Income/Hours) 51.65 35.63 58.33 58.15 **

Satisfaction Overall job satisfaction (1 to 7) 4.77 1.25 4.69 1.36

Pay satisfaction Satisfaction with pay (1 to 7) 4.83 1.52 4.78 1.45

Service Decades of reckonable service 2.04 0.74 2.31 0.80 **

Age Age of GP 46.00 7.37 49.37 7.49 **

NonWhite Non-white 0.10 0.14 **

NonUK Non-UK qualified 0.08 0.12 **

Child<4 Youngest child under 4 0.19 0.11 **

Child4-18 Youngest child between 4 and 18 0.49 0.49

SpouseFT Spouse/partner works full time 0.64 0.18 **

Traveltime Travel time to practice 18.33 11.61 15.46 10.79 **

Senior Senior GP 0.19 0.39 **

Salaried Salaried GP 0.14 0.04 **

LISI Low Income Scheme Index (LISI) score 9.57 6.10 9.54 5.95

Noqual Proportion of adults with no qualification 0.28 0.08 0.29 0.08 **

List Practice size in '000s 9.31 4.20 9.59 4.65

ListperGP Practice size per GP in 000's 1.68 0.40 1.71 0.45

AgeSex Age and Sex capitation adjustment 2.54 0.21 2.56 0.21 *

Nursing home Proportion of population in nursing home 0.01 0.01 0.01 0.01

Needs Additional needs capitation index 96.33 6.72 96.63 6.62

QOF points Number of QOF points 2007/8 987.13 22.71 983.29 29.33 **

MFFstaff Index of cost of staff 1.00 0.10 0.99 0.09 **

MFFpremises Index of cost of premises 0.98 0.75 0.86 0.61 **

Dispensing Dispensing practice 0.17 0.18

PMS PMS practice 0.43 0.46

Unisex GP of same gender as all GP providers 0.05 0.17 **

Femprop Proportion of female GPs in practice 0.49 0.19 0.32 0.20 **

FemSenior Senior GP in practice is female 0.36 0.13 **

NonSenior x FemSenior
Non-senior GP in practice with female

senior GP
0.17 0.13 *

Amenities Good local amenities 0.71 0.68

Rurality Rurality 0.02 0.02

Housing High local housing costs 0.70 0.66 *

GOODschools Good local schools 0.74 0.70

Optout Practice opted out of out-of-hours 1.14 1.11 *

Extendedhours Practice offers extended opening hours 1.55 1.58

Competition Number of practices within 1km 2.15 2.31 2.15 2.30

GOR1 North East 0.07 0.26 0.07 0.26 **

GOR2 North West 0.13 0.34 0.11 0.32 **

GOR3 Yorkshire 0.11 0.32 0.10 0.30 **

GOR4 East Midlands 0.08 0.27 0.09 0.28 **
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GOR5 West Midlands 0.07 0.26 0.11 0.31 **

GOR6 East 0.09 0.29 0.12 0.33 **

GOR7 London 0.14 0.35 0.09 0.29 **

GOR8 South East 0.19 0.39 0.17 0.38 **

GOR9 South West 0.11 0.32 0.14 0.34 **

N 734 1168

Significant levels of differences in means or proportions: *p<0.05, ** p<0.01; t tests except Chi square for GOR
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Table 2. Log wage and log income regressions

Wage model Income models

Model 1 Model 2 Model 3

Full interactions Restricted interactions

Coef. p-value Coef. p-value Coef. p-value

Hours x Female 0.906*** (0.000) 0.912*** (0.000)

Hours x Male 0.286*** (0.000) 0.282*** (0.000)

Female (F) -1.593 (0.802) -6.530 (0.290) -6.030** (0.003)

Service (10-20yrs) 0.100 (0.093) 0.067 (0.136) 0.049 (0.294)

F x Service (10-20yrs) -0.152 (0.074) -0.165 (0.050) -0.138 (0.084)

Service (20-30yrs) 0.103 (0.093) 0.072 (0.092) 0.054 (0.213)

F x Service (20-30yrs) -0.180* (0.038) -0.206* (0.014) -0.174* (0.026)

Service (>30yrs) 0.147* (0.017) 0.063 (0.151) 0.043 (0.327)

F x Service (>30yrs) -0.150 (0.098) -0.105 (0.227) -0.065 (0.438)

NonWhite -0.045 (0.381) -0.060 (0.079) -0.055 (0.110)

F x NonWhite 0.085 (0.287) 0.126 (0.078) 0.115 (0.100)

Salaried -0.192** (0.002) -0.426*** (0.000) -0.495*** (0.000)

F x Salaried -0.112 (0.172) -0.093 (0.372)

ln List 0.197 (0.158) 0.105 (0.341) 0.081 (0.463)

F x ln List -0.494 (0.055) -0.455 (0.074) -0.443 (0.064)

List 2 -0.033 (0.324) -0.013 (0.616) -0.008 (0.769)

F x List 2 0.118* (0.043) 0.115* (0.046) 0.110* (0.047)

ln ListperGP -1.750* (0.015) -1.948*** (0.000) -1.962*** (0.001)

F x ln ListperGP 0.205 (0.901) -0.026 (0.986)

ListperGP 2 0.126* (0.012) 0.140*** (0.000) 0.140*** (0.000)

F x ListperGP 2 -0.022 (0.845) -0.001 (0.991)

ln AgeSex -0.125 (0.492) -0.008 (0.950) -0.022 (0.866)

F x ln AgeSex -0.269 (0.361) -0.515 (0.065) -0.495* (0.046)

ln Needs -0.352 (0.078) -0.445** (0.010) -0.382* (0.027)

F x ln Needs 0.448 (0.216) 0.628 (0.098) 0.459 (0.205)

Dispensing 0.159*** (0.000) 0.156*** (0.000) 0.175*** (0.000)

F x Dispensing 0.016 (0.773) 0.060 (0.271)

PMS 0.107*** (0.000) 0.115*** (0.000) 0.106*** (0.000)

F x PMS -0.042 (0.281) -0.030 (0.431)

Optout 0.115* (0.021) 0.091** (0.002) 0.104*** (0.000)

F x Optout -0.013 (0.856) 0.026 (0.653)

Amenities 0.061** (0.009) 0.023 (0.165) 0.043* (0.016)

F x Amenities 0.013 (0.744) 0.057 (0.160)

Rurality 0.150* (0.028) 0.116* (0.029) 0.049 (0.306)

F x Rurality -0.238* (0.025) -0.148 (0.121)

Traveltime -0.001 (0.470) -0.001 (0.068) -0.001 (0.066)

F x Traveltime -0.000 (0.953) -0.000 (0.918)

Femprop -0.122 (0.062) -0.116* (0.020) -0.070 (0.159)

F x Femprop 0.101 (0.407) 0.123 (0.305)

GOR6 -0.021 (0.606) -0.031 (0.231) -0.028 (0.286)

F x GOR6 0.064 (0.395) 0.035 (0.655) 0.027 (0.729)

GOR7 -0.096 (0.101) -0.042 (0.431) -0.040 (0.454)
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F x GOR7 0.214* (0.010) 0.177* (0.033) 0.171* (0.028)

GOR8 -0.051 (0.120) -0.039 (0.290) -0.036 (0.327)

F x GOR8 0.041 (0.512) 0.008 (0.910) 0.000 (0.998)

GOR9 -0.093** (0.003) -0.112*** (0.000) -0.111*** (0.000)

F x GOR9 0.085 (0.094) 0.105* (0.049) 0.093 (0.079)

Constant 11.176*** (0.000) 10.963*** (0.000) 10.821*** (0.000)

N 1902 1902 1902

BIC 1936.478 1777.693 1714.596

F-test 18.85 *** 21.07***

Endogeneity(DWH) 4.748** 4.452**

Hansen J stats p-value 0.140 0.158

Adjusted R2 0.119 0.506 0.505

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table 3A - Decomposition of differences in log pay: male coefficients as counterfactual
Wage model Income models

OLS
(Table 2, Model 1)

2SLS, full set of female
interactions

(Table 2, Model 2)

2SLS, parsimonious
set of female
interactions

(Table 2, Model 3)

OLS, full set of
female

interactions

Diff t stat Diff t stat Diff t stat Diff t stat

Diff in constants 0 0
ˆ ˆM F  1.78 0.28 6.59 1.07 6.01 2.95 4.00 0.77

Diff in returns ˆ ˆ( )F M F x β β -1.72 -0.27 -6.29 -1.02 -5.71 -2.81 -3.70 -0.71

Unexplained difference
0 0
ˆ ˆM F  ˆ ˆ( )F M F x β β 0.06 3.03 0.30 9.73 0.30 9.38 0.30 9.80

Difference in characteristics
(Explained difference)

ˆ( )M F M x x β 0.05 3.88 0.16 7.15 0.15 6.54 0.16 7.15

Total difference ln lnM Fz z 0.11 6.51 0.45 25.93 0.45 25.80 0.45 26.47

Table 3B. Decompositions of differences in log pay: female coefficients as counterfactual
Wage model Income models

OLS
(Table 2, Model 1)

2SLS, full set of female
interactions

(Table 2, Model 2)

2SLS, parsimonious
set of female
interactions

(Table 2, Model 3)

OLS, full set of
female

interactions

Diff t stat Diff t stat Diff t stat Diff t stat

Diff in constants 0 0
ˆ ˆM F  1.78 0.28 6.59 1.07 6.01 2.95 4.00 0.77

Diff in returns ˆ ˆ( )M M F x β β -1.71 -0.27 -6.47 -1.05 -5.91 -2.87 -3.81 -0.73

Unexplained difference
0 0
ˆ ˆM F  ˆ ˆ( )M M F x β β 0.07 2.64 0.11 2.57 0.10 2.36 0.19 5.80

Difference in characteristics
(Explained difference)

ˆ( )M F F x x β 0.04 2.16 0.34 8.32 0.36 9.07 0.26 7.97

Total difference ln lnM Fz z 0.11 6.51 0.45 25.93 0.45 25.80 0.45 26.47
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Table 4 . Direct tests for differences in mean income by gender mix of practice

Model 1 Model 2 Model 3 Model 4

Difference in conditional means Coef. p Coef. p Coef. p Coef. p

yff  yfm 0.219 0.035 0.411 0.029 0.221 0.354 0.397 0.000

ymm  ymf 0.055 0.064 0.101 0.000 0.105 0.000 0.086 0.004

yff  ymm -1.806 0.771 0.014 0.944 -0.181 0.456 -0.011 0.909

yfm  ymf -1.976 0.750 -0.298 0.000 -0.297 0.000 -0.299 0.000

(yfm  ymf)  (yff  ymm) -0.170 0.212 -0.311 0.113 -0.116 0.635 -0.288 0.005

N 1626 1902 1902 1902

BIC 1819.22 2024.99 1878.14 1675.19

yff (ymm) conditional mean income of female (male) GP in single sex practice; yfm (ymf) conditional mean income of female (male) GP in mixed sex practice. Full results of
2SLS income models are in Appendix.
Model 1 has all the variables from Table 1 (except adequate income, hours per week, wage, job satisfaction, satisfaction with pay, age of GP, proportion of female GPs and
gender of the senior GP in practice ) with a full set of female interactions, plus unisex practice dummy variable, female GPs in unisex practices, female GPs annual hours in
unisex practices and male GPs annual hours in unisex practices.
Model 2 has all the variables from income model 2, Table 2, plus unisex practice dummy variable, female GPs in unisex practice, and full set of unisex practice interactions.
Model 3 has all the variables from income model 3, Table 2, plus unisex practice dummy variable, female GPs in unisex practice and a set of unisex practice interactions
with all the variables with a female interaction in model 3 (Table 2).
Model 4 is a nested version of model 3.
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Table 5. Direct tests of discrimination: effects of being senior GP, gender of senior GP, and proportion of female GPs on log income

Model 1 Model 2 Model 3 Model 4 Model 5

Coef p Coef p Coef p Coef p Coef

Senior 0.037 0.155 0.040 0.124 0.040 0.123

F*Senior -0.004 0.936 -0.006 0.905 -0.001 0.982

Prop female GP -0.117 0.023 -0.138 0.010

F*Prop female GP 0.137 0.259 0.136 0.283

Prop female GP  (0.25-0.50] -0.062 0.001 -0.065 0.001

Prop female GP  (0.50-0.75] -0.073 0.057 -0.089 0.028

Prop female GP > 0.75 -0.144 0.052 -0.154 0.039

F*Prop female GP  (0.25-0.50] -0.019 0.774 -0.013 0.847

F*Prop female GP  (0.50-0.75] 0.071 0.361 0.094 0.247

F*Prop female GP > 0.75 0.052 0.679 0.035 0.779

Female senior GP*non senior 0.002 0.926 0.024 0.380 0.027 0.329

F*Female senior GP*non senior -0.010 0.842 -0.032 0.556 -0.038 0.472

BIC 1743.9 1758.7 1744.1 1752.9 1766.533

N 1583 1583 1576 1576 1576

Results from 2SLS models with the same controls as Model 3, Table 2: Full results in appendix.
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Table 6. Indirect tests of discrimination: job satisfaction; pay satisfaction;
differences between adequate and actual income.

Overall satisfaction Satisfaction with pay Diff. adequate and actual income

Ordered Probit OLS Ordered Probit

ln Income 0.363*** (0.000) 0.640*** (0.000)

ln Hours -0.562*** (0.000) -0.538*** (0.000)

Service (10-20yrs) -0.163 (0.102) 0.120 (0.208) 2.889 (0.319) 0.127 (0.262)

Service (20-30yrs) -0.207* (0.040) 0.134 (0.157) 3.976 (0.169) 0.162 (0.153)

Service (>30yrs) 0.0159 (0.887) 0.299** (0.005) 2.652 (0.391) 0.103 (0.392)

Salaried -0.102 (0.359) -0.241* (0.029) 2.681 (0.292) 0.107 (0.281)

Female 0.0724 (0.201) 0.201*** (0.001) 1.784 (0.190) 0.0587 (0.272)

NonWhite -0.108 (0.189) -0.195* (0.017) 12.36*** (0.000) 0.497*** (0.000)

NonUK -0.0781 (0.382) -0.157 (0.054) 8.387*** (0.000) 0.338*** (0.000)

Constant 14.82*** (0.000)

cut1 -4.861*** (0.000) -2.969*** (0.000) -2.673*** (0.000)

cut2 -4.235*** (0.000) -2.435*** (0.000) -2.212*** (0.000)

cut3 -3.672*** (0.000) -1.924** (0.005) -1.929*** (0.000)

cut4 -3.084*** (0.000) -1.359* (0.046) -1.369*** (0.000)

cut5 -2.184** (0.001) -0.660 (0.333) -0.0334 (0.768)

cut6 -1.061 (0.120) 0.388 (0.569) 0.984*** (0.000)

cut7 1.771*** (0.000)

cut8 2.513*** (0.000)

cut9 3.309*** (0.000)

cut10 3.647*** (0.000)

N 1955 1957 1791 1791

R2 0.044

ρ2 0.015 0.03 0.016

p-values in parentheses, * p<0.05, ** p<0.01, *** p<0.001
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Appendix

Table A1. Full model with full set of female interactions
(first and second stage) Log income Log hours

Hours x Female 0.932*** (0.000)

Female -17.405 (0.228) -5.624 (0.596)

Hours x Male 0.301*** (0.001) -0.000 (0.487)

Service (10-20yrs) 0.095* (0.044) 0.000 (0.481)

F x Service (10-20yrs) -0.147 (0.114) -0.078 (0.189)

Service (20-30yrs) 0.095* (0.030) 0.000 (0.675)

F x Service (20-30yrs) -0.184 (0.053) -0.097 (0.151)

Service (>30yrs) 0.079 (0.093) 0.000 (0.635)

F x Service (>30yrs) -0.050 (0.613) -0.164* (0.026)

NonWhite -0.057 (0.152) -0.000 (0.561)

F x NonWhite 0.150 (0.080) -0.046 (0.513)

NonUK -0.003 (0.939) 0.000 (0.518)

F x NonUK -0.092 (0.266) 0.138** (0.010)

Senior 0.005 (0.852) -0.000 (0.609)

F x Senior 0.010 (0.878) 0.163*** (0.000)

Salaried -0.387*** (0.000) 0.000 (0.663)

F x Salaried -0.120 (0.355) -0.421*** (0.000)

ln LISI -0.019 (0.524) -0.000 (0.723)

F x ln LISI 0.022 (0.742) -0.042 (0.307)

ln Noqual 0.005 (0.937) 0.001 (0.460)

F x ln Noqual -0.056 (0.611) 0.154* (0.040)

ln List 0.094 (0.426) 0.001 (0.666)

F x ln List -0.510 (0.090) -0.012 (0.955)

List 2 -0.007 (0.809) -0.000 (0.666)

F x List 2 0.124 (0.065) 0.030 (0.523)

ln ListperGP -2.471** (0.003) -1.309 (0.453)

F x ln ListperGP 2.662 (0.450) 3.366 (0.210)

ListperGP 2 0.174** (0.002) 0.178 (0.452)

F x ListperGP 2 -0.183 (0.443) -0.218 (0.230)

ln AgeSex -0.215 (0.225) 0.002 (0.481)

F x ln AgeSex -0.421 (0.293) -0.044 (0.870)

ln Nursing home 0.011 (0.365) -0.000 (0.500)

F x ln Nursing home -0.038 (0.219) 0.023 (0.337)

ln Needs -0.340 (0.242) -0.002 (0.532)

F x ln Needs 0.770 (0.196) -0.553 (0.170)

ln QOF points 0.186 (0.742) 0.003 (0.511)

F x ln QOF points -0.039 (0.963) 0.455 (0.399)

Dispensing 0.157*** (0.000) 0.000 (0.490)

F x Dispensing 0.060 (0.353) 0.042 (0.339)

PMS 0.125*** (0.000) 0.000 (0.463)

F x PMS -0.002 (0.968) -0.016 (0.594)

Optout 0.106*** (0.000) 0.000 (0.609)

F x Optout -0.003 (0.956) -0.008 (0.857)

Extendedhours 0.011 (0.341) -0.000 (0.598)

F x Extendedhours 0.001 (0.963) 0.007 (0.702)
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Housing 0.006 (0.773) -0.000 (0.921)

F x Housing -0.017 (0.726) 0.019 (0.563)

GOODschools 0.017 (0.466) -0.000 (0.457)

F x GOODschools 0.010 (0.846) -0.028 (0.441)

Amenities 0.013 (0.520) 0.000 (0.426)

F x Amenities 0.082 (0.137) -0.045 (0.226)

Rurality 0.135* (0.022) 0.000 (0.467)

F x Rurality -0.149 (0.154) 0.084 (0.295)

Traveltime -0.001 (0.082) -0.000 (0.536)

F x Traveltime -0.001 (0.756) 0.000 (0.918)

Competition -0.002 (0.690) 0.000 (0.518)

F x Competition 0.001 (0.929) 0.018* (0.027)

ln MFFstaff 0.307 (0.358) -0.001 (0.645)

F x ln MFFstaff -0.537 (0.425) 0.671 (0.079)

ln MFFpremises -0.048 (0.272) 0.000 (0.573)

F x ln MFFpremises -0.047 (0.590) 0.029 (0.590)

Femprop -0.100 (0.053) 0.000 (0.558)

F x Femprop 0.070 (0.604) 0.156 (0.074)

GOR2 0.038 (0.368) -0.000 (0.727)

F x GOR2 0.131 (0.254) -0.127 (0.051)

GOR3 0.035 (0.491) 0.000 (0.868)

F x GOR3 0.141 (0.221) -0.093 (0.165)

GOR4 0.027 (0.596) -0.001 (0.464)

F x GOR4 0.148 (0.229) -0.085 (0.300)

GOR5 0.058 (0.207) -0.000 (0.684)

F x GOR5 0.144 (0.241) -0.084 (0.256)

GOR6 0.023 (0.654) -0.000 (0.495)

F x GOR6 0.238 (0.146) -0.266** (0.002)

GOR7 -0.001 (0.988) -0.000 (0.645)

F x GOR7 0.464* (0.020) -0.234* (0.034)

GOR8 0.005 (0.935) -0.000 (0.670)

F x GOR8 0.208 (0.199) -0.228* (0.013)

GOR9 -0.057 (0.230) 0.000 (0.565)

F x GOR9 0.245* (0.040) -0.109 (0.105)

ListperGP 3 -0.008 (0.451)

F x Child<4 -0.085 (0.141)

F x Child4-18 -0.172*** (0.000)

F x SpouseFT -0.034 (0.321)

F x SpouseFT x Child<4 -0.152* (0.025)

Constant 11.218* (0.022) 3.192 (0.454)

N 1626 1626
BIC 1811.556 -24.439
F-test 8.812***
Endogeneity(DWH) 4.074*
Hansen J stats p-value 0.332
Adjusted R2

0.515 0.997
p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table A2. First stage log hours regressions for models 2, 3 Table 2
Income models - 1st stage

Model 2 Model 3

Full interactions Restricted interactions

Coef. p-value Coef. p-value

Hours x Male 0.000 (1.000) -0.025*** (0.000)

Female 9.308*** (0.000) 8.713*** (0.000)

Service (10-20yrs) 0.000 (1.000) -0.066*** (0.001)

F x Service (10-20yrs) -0.086* (0.050) 0.027 (0.613)

Service (20-30yrs) 0.000 (1.000) -0.071*** (0.000)

F x Service (20-30yrs) -0.075 (0.094) 0.054 (0.339)

Service (>30yrs) 0.000 (1.000) -0.075*** (0.000)

F x Service (>30yrs) -0.146** (0.003) -0.008 (0.894)

NonWhite -0.000 (1.000) 0.006 (0.488)

F x NonWhite -0.007 (0.821) -0.016 (0.772)

Salaried 0.000 (1.000) -0.301*** (0.000)

F x Salaried -0.428*** (0.000)

ln List -0.000 (1.000) -0.092** (0.004)

F x ln List -0.102 (0.370) -0.006 (0.973)

List 2 0.000 (1.000) 0.017* (0.023)

List 2 x Female 0.036 (0.195) 0.019 (0.632)

ln ListperGP 0.000 (1.000) -0.122 (0.740)

F x ln ListperGP -0.430 (0.536)

ListperGP 2 -0.000 (1.000) 0.014 (0.594)

F x ListperGP 2 0.042 (0.377)

ln AgeSex -0.000 (1.000) -0.053 (0.128)

F x ln AgeSex -0.099 (0.442) -0.005 (0.976)

ln Needs 0.000 (1.000) 0.016 (0.723)

F x ln Needs -0.156 (0.397) -0.327 (0.176)

Dispensing 0.000 (1.000) 0.009 (0.533)

F x Dispensing 0.045 (0.107)

PMS 0.000 (1.000) -0.002 (0.870)

F x PMS -0.011 (0.593)

Optout 0.000 (1.000) -0.010 (0.591)

F x Optout -0.027 (0.359)

Amenities 0.000 (1.000) -0.022 (0.052)

F x Amenities -0.034 (0.109)

Rurality 0.000 (1.000) -0.009 (0.711)

F x Rurality 0.040 (0.607)

Traveltime -0.000 (1.000) 0.000 (0.870)

F x Traveltime 0.000 (0.878)

Femprop 0.000 (1.000) 0.094** (0.002)

F x Femprop 0.148** (0.008)

GOR6 0.000 (1.000) 0.005 (0.388)

F x GOR6 -0.084* (0.018) -0.097 (0.053)

GOR7 -0.000 (1.000) -0.002 (0.813)

F x GOR7 0.064 (0.086) 0.034 (0.515)

GOR8 0.000 (1.000) 0.003 (0.589)

F x GOR8 -0.047 (0.131) -0.071 (0.130)
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GOR9 0.000 (1.000) 0.005 (0.333)

F x GOR9 -0.015 (0.647) -0.048 (0.200)

F x Child<4 -0.109** (0.002) -0.100* (0.037)

F x Child4-18 -0.215*** (0.000) -0.218*** (0.000)

F x SpouseFT -0.035* (0.046) -0.038 (0.210)

F x SpouseFT x Child<4 -0.162*** (0.000) -0.193** (0.001)

Constant -0.000 (1.000) 0.517 (0.703)

N 1902 1902

BIC -350.280 -291.046

F-test 18.85*** 21.07***

Adjusted R2 0.997 0.997

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table A3. OLS income model (Table 3)
OLS, full set of female

interactions model

Coef. p-value

Hours x Female 0.615*** (0.000)

Hours x Male 0.286*** (0.000)

Female -3.865 (0.463)

Service (10-20yrs) 0.0674 (0.142)

F x Service (10-20yrs) -0.193* (0.023)

Service (20-30yrs) 0.0724 (0.097)

F x Service (20-30yrs) -0.220** (0.010)

Service (>30yrs) 0.0630 (0.156)

F x Service (>30yrs) -0.109 (0.218)

NonWhite -0.0602 (0.084)

F x NonWhite 0.127 (0.059)

Salaried -0.426*** (0.000)

F x Salaried -0.229** (0.009)

ln List 0.105 (0.347)

F x ln List -0.482* (0.047)

List 2 -0.0134 (0.620)

F x List 2 0.126* (0.024)

ln ListperGP -1.948*** (0.000)

F x ln ListperGP -0.195 (0.885)

ListperGP 2 0.140*** (0.000)

F x ListperGP 2 0.0140 (0.880)

ln AgeSex -0.00815 (0.950)

F x ln AgeSex -0.558* (0.033)

ln Needs -0.445* (0.011)

F x ln Needs 0.619 (0.097)

Dispensing 0.156*** (0.000)

F x Dispensing 0.0710 (0.189)

PMS 0.115*** (0.000)

F x PMS -0.0355 (0.344)

Optout 0.0912** (0.002)

F x Optout 0.0222 (0.673)

Amenities 0.0235 (0.171)

F x Amenities 0.0447 (0.273)

Rurality 0.116* (0.031)

F x Rurality -0.119 (0.192)

Traveltime -0.00143 (0.072)

F x Traveltime -0.000250 (0.878)

Femprop -0.116* (0.021)

F x Femprop 0.155 (0.178)

GOR6 -0.0307 (0.237)

F x GOR6 0.0113 (0.884)

GOR7 -0.0425 (0.437)

F x GOR7 0.199* (0.012)

GOR8 -0.0386 (0.297)
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F x GOR8 -0.00604 (0.925)

GOR9 -0.112*** (0.000)

F x GOR9 0.0947 (0.081)

Constant 10.96*** (0.000)

N 1902

BIC 1719.82

Adjusted R2
0.521

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table A4.1. Second stage log income models for direct test with unisex variable
Model 1 Model 2 Model 3 Model 4

pooled model2 model3 nested

Hours x Female 0.954*** (0.000) 0.927*** (0.000) 0.954*** (0.000) 0.998*** (0.000)

Female -6.772 (0.286) -9.661 (0.085) -5.810** (0.007) -4.581*** (0.000)

Hours x Male 0.295** (0.003) 0.306*** (0.000) 0.304*** (0.000) 0.312*** (0.000)

Unisex -0.074 (0.963) 15.065** (0.004) 6.205** (0.008) 3.021 (0.093)

Unisex x F 4.739 (0.057) -6.691 (0.524) 0.074 (0.993) 4.926* (0.014)

Hours x F x U -0.611* (0.020) -0.612*** (0.000) -0.697*** (0.000) -0.688** (0.002)

Hours x Male x U 0.017 (0.934) 0.019 (0.901) 0.003 (0.986) -0.052 (0.736)

List 3 -0.008 (0.801) 0.047 (0.744) 0.088 (0.576)

List 4 0.003 (0.682) -0.008 (0.706) -0.012 (0.577)

ListperGP 3 0.006* (0.017) -0.016 (0.496) -0.015 (0.550)

Service (10-20yrs) 0.090 (0.054) 0.059 (0.231) 0.052 (0.293)

Service (10-20yrs) x F -0.141 (0.132) -0.159 (0.064) -0.147 (0.072)

Service (10-20yrs) x U 0.089 (0.382) 0.035 (0.760)

Service (10-20yrs) x F x U 0.129 (0.435) 0.112 (0.481)

Service (20-30yrs) 0.092* (0.039) 0.076 (0.118) 0.067 (0.163) 0.014 (0.429)

Service (20-30yrs) x F -0.177 (0.067) -0.215* (0.014) -0.198* (0.015) -0.077* (0.037)

Service (20-30yrs) x U -0.058 (0.593) -0.082 (0.488)

Service (20-30yrs) x F x U -0.059 (0.638) 0.138 (0.358)

Service (>30yrs) 0.076 (0.113) 0.053 (0.289) 0.042 (0.386)

Service (>30yrs) x F -0.055 (0.581) -0.116 (0.204) -0.092 (0.296)

Service (>30yrs) x U 0.068 (0.477) 0.063 (0.525)

NonWhite -0.057 (0.148) -0.017 (0.642) -0.018 (0.609) 0.019 (0.589)

NonWhite x F 0.158 (0.056) 0.097 (0.196) 0.092 (0.215)

NonWhite x U -0.195* (0.045) -0.169 (0.074) -0.159 (0.050)

NonWhite x F x U 0.032 (0.847) 0.042 (0.796)

Salaried -0.392*** (0.000) -0.445*** (0.000) -0.485*** (0.000) -0.469*** (0.000)

Salaried x F -0.103 (0.447) -0.068 (0.524)

Salaried x U 0.067 (0.576)

Salaried x F x U -0.706** (0.001)

ln List 0.064 (0.650) -0.110 (0.746) 0.032 (0.941) -0.314* (0.025)

ln List x F -0.007 (0.928) -0.375 (0.382) -0.209 (0.527)

ln List x U 0.443 (0.087) 0.493 (0.069) 0.564* (0.018)

ln List x F x U -0.476 (0.551) 0.176 (0.823)

List 2 -0.041 (0.906) -0.169 (0.673) 0.088** (0.004)

List 2 x F 0.091 (0.330) 0.056 (0.446)

List 2 x F x U -0.112 (0.089) -0.118 (0.090) -0.136* (0.030)

List 2 x F x U 0.203 (0.440) -0.104 (0.714)

ln ListperGP -0.921* (0.029) -3.848 (0.262) -3.683 (0.324)

ln ListperGP x F -0.024 (0.839) 0.837 (0.528)

ln ListperGP x U -2.390 (0.086)

ln ListperGP x F x U -0.297 (0.923)

ListperGP 2 0.449 (0.368) 0.427 (0.426)

ListperGP 2 x F -0.054 (0.556)

ListperGP 2 x F x U 0.173 (0.071)

ListperGP 2 x F x U -0.044 (0.835)

ln AgeSex -0.182 (0.327) 0.138 (0.308) 0.115 (0.393) 0.152 (0.218)
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ln AgeSex x F -0.505 (0.198) -0.705* (0.011) -0.628* (0.013) -0.740** (0.001)

ln AgeSex x U -0.594 (0.074) -0.731* (0.036) -0.712* (0.045)

ln AgeSex x F x U 0.094 (0.918) 1.187 (0.211)

ln Needs -0.307 (0.286) -0.279 (0.112) -0.221 (0.207) -0.041 (0.786)

ln Needs x F 0.758 (0.203) 0.586 (0.137) 0.360 (0.329)

ln Needs x U -1.486* (0.015) -1.266* (0.026) -0.518 (0.144)

ln Needs x F x U 3.647* (0.041) 0.888 (0.622)

Dispensing 0.156*** (0.000) 0.165*** (0.000) 0.176*** (0.000) 0.177*** (0.000)

Dispensing x F 0.063 (0.335) 0.066 (0.234)

Dispensing x U -0.150 (0.083)

Dispensing x F x U 0.443* (0.047)

PMS 0.125*** (0.000) 0.097*** (0.000) 0.101*** (0.000) 0.098*** (0.000)

PMS x F -0.001 (0.987) -0.012 (0.768)

PMS x U 0.054 (0.273)

PMS x F x U -0.116 (0.356)

Optout 0.106*** (0.000) 0.061 (0.057) 0.095*** (0.000) 0.099*** (0.000)

Optout x F -0.005 (0.938) 0.056 (0.355)

Optout x U 0.145* (0.027)

Optout x F x U -0.646** (0.004)

Amenities 0.012 (0.561) 0.019 (0.293) 0.041* (0.023) 0.048** (0.008)

Amenities x F 0.076 (0.164) 0.062 (0.144)

Amenities x U 0.002 (0.966)

Amenities x F x U 0.033 (0.807)

Rurality 0.134* (0.023) 0.061 (0.340) 0.028 (0.579)

Rurality x F -0.136 (0.188) -0.097 (0.359)

Rurality x U 0.114 (0.379)

Traveltime -0.001 (0.089) -0.001 (0.131) -0.002* (0.022) -0.002* (0.025)

Traveltime x F -0.001 (0.536) -0.001 (0.549)

Traveltime x U -0.003 (0.185)

Traveltime x F x U 0.005 (0.334)

NonUK -0.006 (0.868)

NonUK x F -0.102 (0.212)

Senior 0.001 (0.962)

Senior x F 0.018 (0.777)

ln LISI -0.018 (0.552)

ln LISI x F 0.004 (0.952)

ln Noqual -0.003 (0.957)

ln Noqual x F -0.033 (0.762)

ln Nursing home 0.010 (0.416)

ln Nursing home x F -0.039 (0.215)

ln QOF points 0.203 (0.728)

ln QOF points x F -0.222 (0.783)

Extendedhours 0.012 (0.299)

Extendedhours x F -0.001 (0.983)

Housing 0.007 (0.746)

Housing x F -0.014 (0.762)

GOODschools 0.019 (0.427)

GOODschools x F 0.007 (0.889)

Competition -0.002 (0.759)
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Competition x F 0.004 (0.700)

ln MFFstaff 0.280 (0.394)

ln MFFstaff x F -0.536 (0.434)

ln MFFpremises -0.048 (0.277)

ln MFFpremises x F -0.052 (0.551)

GOR2 0.041 (0.330)

GOR2 x F 0.147 (0.192)

GOR3 0.035 (0.494)

GOR3 x F 0.161 (0.163)

GOR4 0.033 (0.533)

GOR4 x F 0.152 (0.216)

GOR5 0.060 (0.195)

GOR5 x F 0.167 (0.167)

GOR6 0.030 (0.551) -0.025 (0.376) -0.022 (0.438)

GOR6 x F 0.255 (0.121) 0.045 (0.585) 0.035 (0.671)

GOR6 x U 0.019 (0.783) -0.029 (0.684)

GOR6 x F x U 0.592* (0.022) 0.033 (0.909)

GOR7 0.007 (0.941) 0.029 (0.616) 0.032 (0.577) 0.090* (0.030)

GOR7 x F 0.479* (0.017) 0.132 (0.136) 0.115 (0.178)

GOR7 x U -0.441*** (0.001) -0.415*** (0.001) -0.298*** (0.001)

GOR7 x F x U 0.752* (0.014) 0.256 (0.374)

GOR8 0.012 (0.845) -0.012 (0.729) -0.009 (0.800)

GOR8 x F 0.226 (0.163) -0.003 (0.971) -0.015 (0.831)

GOR8 x U -0.234 (0.060) -0.226 (0.066)

GOR8 x F x U 0.416 (0.090) 0.039 (0.864)

GOR9 -0.052 (0.276) -0.088** (0.001) -0.088** (0.001) -0.067** (0.004)

GOR9 x F 0.260* (0.029) 0.111* (0.043) 0.096 (0.074)

GOR9 x U -0.099 (0.355) -0.116 (0.326)

GOR9 x F x U -0.061 (0.843) -0.320 (0.266)

Constant 6.479 (0.153) 13.917 (0.079) 13.169 (0.129) 2.372** (0.008)

N 1626 1902 1902 1902

BIC 1819.22 2024.95 1878.14 1675.19

F-test 7.57*** 16.73*** 18.94*** 22.82***

Endogeneity(DWH) 3.464* 3.653* 4411.707*** 5.328**

Hansen J stats p-value 0.350 0.000 0.000 0.118

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table A4.2. First stage log hours models for direct test with unisex variable
Model 1 Model 2 Model 3 Model 4

Pooled Model 2 Model 3 Nested

Female 7.150 (0.027) 16.410*** (0.000) 8.946*** (0.000) 7.295*** (0.000)

Hours x Male -0.000 (1.000) 0.000 (0.894) -0.023** (0.007) -0.027** (0.005)

Unisex -0.000 (1.000) 0.114 (0.770) 0.496 (0.252) -0.417 (0.377)

Unisex x F -6.085 (0.000) -16.274*** (0.000) -8.677*** (0.001) -6.693*** (0.000)

Hours x F x U 0.836 (0.000) 0.951*** (0.000) 0.920*** (0.000) 0.919*** (0.000)

Hours x Male x U 0.000 (1.000) -0.000 (0.829) -0.002 (0.876) 0.007 (0.632)

List 3 -0.031 (0.599) -0.057 (0.433)

List 4 0.003 (0.699) 0.004 (0.653)

ListperGP 3 0.004 (0.798) 0.013 (0.479)

Service (10-20yrs) -0.000 (1.000) -0.001 (0.549) -0.057** (0.005)

Service (10-20yrs) x F -0.080 (0.085) -0.074 (0.161) 0.026 (0.634)

Service (10-20yrs) x U 0.001 (0.465) -0.046 (0.312)

Service (10-20yrs) x F x U 0.049 (0.588) 0.001 (0.992)

Service (20-30yrs) -0.000 (1.000) -0.001 (0.535) -0.064** (0.002) -0.006 (0.087)

Service (20-30yrs) x F -0.096 (0.048) -0.061 (0.299) 0.055 (0.340) 0.033 (0.223)

Service (20-30yrs) x U 0.002 (0.441) -0.044 (0.352)

Service (20-30yrs) x F x U 0.032 (0.493) -0.032 (0.553)

Service (>30yrs) -0.000 (1.000) -0.001 (0.567) -0.062** (0.002)

Service (>30yrs) x F -0.143 (0.010) -0.123 (0.054) -0.008 (0.898)

Service (>30yrs) x U 0.002 (0.420) -0.048 (0.289)

NonWhite -0.000 (1.000) 0.001 (0.576) 0.008 (0.388) 0.003 (0.885)

NonWhite x F -0.047 (0.208) -0.007 (0.906) -0.016 (0.778)

NonWhite x U -0.001 (0.578) -0.006 (0.705) -0.005 (0.833)

NonWhite x F x U -0.108 (0.153) -0.066 (0.433)

Salaried -0.000 (1.000) -0.003 (0.549) -0.302*** (0.000) -0.287*** (0.000)

Salaried x F -0.434 (0.000) -0.430*** (0.000)

Salaried x U 0.003 (0.573)

Salaried x F x U 0.349*** (0.000)

ln List 0.000 (1.000) -0.138 (0.413) -0.454* (0.028) 0.028 (0.763)

ln List x F 0.130 (0.000) 0.334 (0.234) 0.351 (0.106)

ln List x U 0.022 (0.719) 0.168 (0.062) -0.019 (0.850)

ln List x F x U -0.331 (0.401) -0.350 (0.365)

List 2 0.104 (0.492) 0.250 (0.190) -0.001 (0.980)

List 2 x F -0.059 (0.343) -0.058 (0.222)

List 2 x U -0.007 (0.662) -0.039 (0.071) -0.003 (0.901)

List 2 x F x U 0.013 (0.914) 0.057 (0.662)

ln ListperGP -0.000 (1.000) 0.525 (0.793) 1.385 (0.582)

ln ListperGP x F 0.127 (0.011) -2.175* (0.041)

ln ListperGP x U -0.044 (0.680)

ln ListperGP x F x U 4.170** (0.004)

ListperGP 2 -0.074 (0.796) -0.230 (0.530)

ListperGP 2 x F 0.157* (0.034)

ListperGP 2 x U 0.003 (0.652)

ListperGP 2 x F x U -0.287** (0.004)

ln AgeSex 0.000 (1.000) 0.007 (0.479) -0.031 (0.348) -0.073 (0.160)

ln AgeSex x F -0.033 (0.864) -0.133 (0.423) -0.038 (0.815) -0.033 (0.833)
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ln AgeSex x U -0.004 (0.627) 0.047 (0.365) 0.072 (0.280)

ln AgeSex x F x U 0.726 (0.085) 0.146 (0.671)

ln Needs -0.000 (1.000) -0.007 (0.358) -0.008 (0.859) -0.075 (0.389)

ln Needs x F -0.591 (0.070) -0.349 (0.163) -0.452 (0.060)

ln Needs x U 0.007 (0.411) -0.141 (0.092) 0.077 (0.436)

ln Needs x F x U -1.344 (0.077) 0.495 (0.407)

Dispensing -0.000 (1.000) -0.000 (0.613) 0.003 (0.850) 0.003 (0.804)

Dispensing x F 0.032 (0.299) 0.029 (0.433)

Dispensing x U -0.001 (0.586)

Dispensing x F x U 0.175 (0.077)

PMS -0.000 (1.000) -0.000 (0.885) -0.002 (0.844) -0.007 (0.435)

PMS x F -0.011 (0.627) -0.006 (0.807)

PMS x U 0.001 (0.433)

PMS x F x U 0.089 (0.095)

Optout 0.000 (1.000) 0.000 (0.700) -0.007 (0.702) 0.002 (0.909)

Optout x F -0.006 (0.842) -0.018 (0.669)

Optout x U 0.000 (0.905)

Optout x F x U 0.117 (0.066)

Amenities -0.000 (1.000) -0.000 (0.983) -0.015 (0.182) -0.015 (0.179)

Amenities x F -0.033 (0.201) -0.027 (0.375)

Amenities x U 0.001 (0.529)

Amenities x F x U 0.044 (0.477)

Rurality 0.000 (1.000) 0.001 (0.664) 0.005 (0.858)

Rurality x F 0.092 (0.258) 0.080 (0.252)

Rurality x U -0.002 (0.660)

Traveltime 0.000 (1.000) 0.000 (0.509) 0.000 (0.584) 0.000 (0.550)

Traveltime x F 0.000 (0.658) 0.000 (0.820)

Traveltime x U -0.000 (0.447)

Traveltime x F x U 0.003 (0.114)

GOR6 -0.000 (1.000) -0.001 (0.698) 0.008 (0.263)

GOR6 x F -0.278 (0.000) -0.104* (0.030) -0.122* (0.015)

GOR6 x U 0.001 (0.624) -0.024 (0.068)

GOR6 x F x U -0.092 (0.444) 0.069 (0.552)

GOR7 -0.000 (1.000) -0.000 (0.720) 0.004 (0.663) 0.019 (0.462)

GOR7 x F -0.257 (0.002) 0.016 (0.774) -0.017 (0.769)

GOR7 x U -0.001 (0.641) -0.021 (0.152) -0.033 (0.253)

GOR7 x F x U -0.227* (0.044) 0.032 (0.770)

GOR8 -0.000 (1.000) -0.001 (0.574) 0.002 (0.689)

GOR8 x F -0.240 (0.000) -0.072 (0.141) -0.098* (0.044)

GOR8 x U -0.000 (0.912) -0.023 (0.190)

GOR8 x F x U -0.069 (0.525) 0.106 (0.287)

GOR9 -0.000 (1.000) -0.001 (0.579) 0.001 (0.787) -0.007 (0.575)

GOR9 x F -0.127 (0.029) -0.039 (0.328) -0.066 (0.080)

GOR9 x U 0.000 (0.737) 0.004 (0.806)

GOR9 x F x U -0.277 (0.054) 0.032 (0.714)

Child<4 x F -0.080 (0.040) -0.112* (0.021) -0.103* (0.027) -0.093* (0.029)

Child4-18 x F -0.159 (0.000) -0.211*** (0.000) -0.214*** (0.000) -0.204*** (0.000)

SpouseFT x F -0.027 (0.164) -0.024 (0.403) -0.024 (0.408) -0.032 (0.259)

SpouseFT x Child<4 x F -0.146 (0.001) -0.154* (0.011) -0.188** (0.001) -0.176** (0.002)
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NonUK -0.000 (1.000)

NonUK x F 0.136 (0.000)

Senior 0.000 (1.000)

Senior x F 0.141 (0.000)

ln LISI 0.000 (1.000)

ln LISI x F -0.019 (0.542)

ln Noqual 0.000 (1.000)

ln Noqual x F 0.111 (0.069)

ln Nursing home 0.000 (1.000)

ln Nursing home x F 0.027 (0.031)

ln QOF points -0.000 (1.000)

ln QOF points x F 0.344 (0.388)

Extendedhours -0.000 (1.000)

Extendedhours x F 0.006 (0.645)

Housing 0.000 (1.000)

Housing x F 0.020 (0.421)

GOODschools -0.000 (1.000)

GOODschools x F -0.026 (0.337)

Competition 0.000 (1.000)

Competition x F 0.009 (0.112)

ln MFFstaff -0.000 (1.000)

ln MFFstaff x F 0.695 (0.044)

ln MFFpremises 0.000 (1.000)

ln MFFpremises x F 0.026 (0.550)

GOR2 -0.000 (1.000)

GOR2x F -0.121 (0.030)

GOR3 -0.000 (1.000)

GOR3 x F -0.086 (0.139)

GOR4 -0.000 (1.000)

GOR4 x F -0.088 (0.159)

GOR5 -0.000 (1.000)

GOR5 x F -0.096 (0.123)

Constant 0.000 (1.000) -1.146 (0.801) -2.122 (0.711) 0.574 (0.146)

N 1626 1902 1902 1902

BIC -708.334 -165.381 -226.222 -427.024

F-test 7.573*** 16.729*** 18.941*** 22.820***

Adjusted R2 0.997 0.997 0.997 0.997

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001.
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Table A5.1. Second stage log income models for direct tests with female senior GP, proportion of female GPs
Model 1 Model 2 Model 3 Model 4 Model 5

Hours x Female 0.918*** (0.000) 0.911*** (0.000) 0.936*** (0.000) 0.933*** (0.000) 0.927*** (0.000)

Hours x Male 0.282*** (0.000) 0.278*** (0.000) 0.283*** (0.000) 0.284*** (0.000) 0.281*** (0.000)

Female (F) -6.292** (0.002) -6.443** (0.002) -6.755** (0.001) -6.911** (0.001) -7.107*** (0.001)

Femprop -0.117* (0.023) -0.138* (0.010)

F x Femprop 0.137 (0.259) 0.136 (0.283)

Service (10-20yrs) 0.051 (0.270) 0.045 (0.339) 0.055 (0.241) 0.050 (0.281) 0.044 (0.342)

F x Service (10-20yrs) -0.145 (0.072) -0.141 (0.073) -0.145 (0.072) -0.140 (0.084) -0.139 (0.078)

Service (20-30yrs) 0.057 (0.193) 0.049 (0.259) 0.054 (0.209) 0.050 (0.250) 0.043 (0.319)

F x Service (20-30yrs) -0.180* (0.022) -0.168* (0.027) -0.183* (0.021) -0.177* (0.025) -0.168* (0.028)

Service (>30yrs) 0.046 (0.298) 0.038 (0.387) 0.027 (0.547) 0.026 (0.561) 0.020 (0.662)

F x Service (>30yrs) -0.075 (0.371) -0.066 (0.423) -0.066 (0.429) -0.064 (0.447) -0.059 (0.477)

NonWhite -0.059 (0.088) -0.062 (0.075) -0.047 (0.186) -0.055 (0.114) -0.057 (0.099)

F x NonWhite 0.121 (0.086) 0.126 (0.074) 0.113 (0.116) 0.122 (0.090) 0.126 (0.079)

Salaried -0.482*** (0.000) -0.491*** (0.000) -0.474*** (0.000) -0.472*** (0.000) -0.479*** (0.000)

ln List 0.344 (0.580) 0.368 (0.563) 0.445 (0.506) 0.376 (0.582) 0.406 (0.558)

F x ln List -0.414 (0.075) -0.467 (0.058) -0.304 (0.151) -0.369 (0.096) -0.430 (0.069)

List 2 -0.170 (0.746) -0.196 (0.714) -0.258 (0.647) -0.145 (0.800) -0.183 (0.754)

F x List 2 0.105 (0.051) 0.116* (0.040) 0.080 (0.105) 0.094 (0.065) 0.107* (0.048)

ListperGP -4.822 (0.259) -4.871 (0.238) -5.191 (0.169) -5.026 (0.164) -4.986 (0.151)

ListperGP sq 0.545 (0.368) 0.558 (0.340) 0.619 (0.255) 0.594 (0.256) 0.595 (0.236)

ln AgeSex -0.031 (0.811) -0.039 (0.765) -0.034 (0.802) -0.030 (0.822) -0.039 (0.768)

F x ln AgeSex -0.452 (0.082) -0.419 (0.100) -0.495 (0.051) -0.496 (0.057) -0.465 (0.068)

ln Needs -0.384* (0.026) -0.416* (0.020) -0.371* (0.035) -0.426* (0.013) -0.452* (0.011)

F x ln Needs 0.478 (0.182) 0.534 (0.142) 0.547 (0.133) 0.594 (0.101) 0.659 (0.073)

Dispensing 0.177*** (0.000) 0.178*** (0.000) 0.182*** (0.000) 0.181*** (0.000) 0.183*** (0.000)

PMS 0.104*** (0.000) 0.104*** (0.000) 0.110*** (0.000) 0.107*** (0.000) 0.106*** (0.000)

Optout 0.100*** (0.000) 0.099*** (0.000) 0.098*** (0.000) 0.097*** (0.000) 0.096*** (0.000)

Amenities 0.044* (0.013) 0.042* (0.016) 0.043* (0.020) 0.043* (0.017) 0.041* (0.024)

Rurality 0.051 (0.287) 0.045 (0.367) 0.060 (0.197) 0.059 (0.214) 0.051 (0.298)
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Traveltime -0.001 (0.064) -0.001 (0.061) -0.001 (0.063) -0.001 (0.077) -0.001 (0.070)

GOR6 -0.027 (0.291) -0.032 (0.217) -0.028 (0.283) -0.033 (0.199) -0.038 (0.146)

F x GOR6 0.026 (0.745) 0.027 (0.732) 0.034 (0.663) 0.039 (0.619) 0.040 (0.603)

GOR7 -0.035 (0.511) -0.035 (0.505) -0.046 (0.380) -0.042 (0.429) -0.042 (0.420)

F x GOR7 0.163* (0.039) 0.179* (0.026) 0.179* (0.022) 0.174* (0.027) 0.193* (0.016)

GOR8 -0.036 (0.328) -0.040 (0.294) -0.037 (0.320) -0.042 (0.246) -0.045 (0.229)

F x GOR8 -0.001 (0.984) 0.004 (0.949) 0.011 (0.876) 0.015 (0.826) 0.024 (0.737)

GOR9 -0.109*** (0.000) -0.110*** (0.000) -0.118*** (0.000) -0.119*** (0.000) -0.119*** (0.000)

F x GOR9 0.093 (0.079) 0.093 (0.077) 0.113* (0.030) 0.112* (0.032) 0.114* (0.027)

List 3 0.036 (0.845) 0.046 (0.807) 0.065 (0.745) 0.017 (0.931) 0.032 (0.874)

List 4 -0.002 (0.930) -0.003 (0.893) -0.005 (0.840) 0.001 (0.963) -0.001 (0.979)

ListperGP 3 -0.019 (0.504) -0.020 (0.468) -0.023 (0.370) -0.022 (0.377) -0.023 (0.348)

PropFem1/4to1/2 -0.062** (0.001) -0.065*** (0.001)

PropFem1/2to3/4 -0.073 (0.057) -0.089* (0.028)

PropFem>3/4 -0.144 (0.051) -0.154* (0.039)

F x PropFem1/4to1/2 -0.019 (0.774) -0.013 (0.847)

F x PropFem1/2to3/4 0.071 (0.360) 0.094 (0.247)

F x PropFem>3/4 0.052 (0.678) 0.035 (0.779)

NonSenior x FemSenior 0.002 (0.926) 0.024 (0.380) 0.027 (0.328)

F x NonSenior x FemSenior -0.010 (0.842) -0.032 (0.556) -0.038 (0.472)

Senior 0.037 (0.155) 0.040 (0.124) 0.040 (0.122)

F x Senior -0.004 (0.936) -0.006 (0.905) -0.001 (0.982)

Constant 17.417 (0.082) 17.628 (0.068) 17.668* (0.041) 17.624* (0.033) 17.580* (0.027)

N 1902 1902 1893 1893 1893

BIC 1743.918 1758.657 1744.144 1752.874 1766.533

F-test 20.98*** 21.12*** 20.19*** 20.07*** 20.19***
Endogeneity(DWH) 4.686** 4.600** 4.529** 4.487** 4.388**
Hansen J stats p-value 0.164 0.136 0.205 0.198 0.182

p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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Table A5.2. First stage log hours models for direct tests with female senior GP, proportion of female GPs
Model 1 Model 2 Model 3 Model 4 Model 5

Hours x Female -0.025*** (0.000) -0.025*** (0.001) -0.022** (0.001) -0.022** (0.001) -0.021** (0.002)

Hours x Male 8.514*** (0.000) 8.556*** (0.000) 8.962*** (0.000) 8.861*** (0.000) 8.906*** (0.000)

Female 0.040* (0.010) 0.033* (0.026)

Femprop 0.143 (0.077) 0.090 (0.276)

F x Femprop -0.066*** (0.001) -0.069*** (0.000) -0.068*** (0.000) -0.064*** (0.001) -0.066*** (0.001)

Service (10-20yrs) 0.024 (0.647) 0.033 (0.531) 0.027 (0.610) 0.019 (0.725) 0.026 (0.625)

F x Service (10-20yrs) -0.072*** (0.000) -0.074*** (0.000) -0.072*** (0.000) -0.068*** (0.000) -0.070*** (0.000)

Service (20-30yrs) 0.053 (0.349) 0.056 (0.314) 0.035 (0.542) 0.028 (0.628) 0.030 (0.591)

F x Service (20-30yrs) -0.074*** (0.000) -0.076*** (0.000) -0.067*** (0.001) -0.064*** (0.001) -0.066*** (0.001)

Service (>30yrs) -0.017 (0.784) -0.018 (0.779) -0.066 (0.299) -0.078 (0.220) -0.079 (0.215)

F x Service (>30yrs) 0.003 (0.688) 0.003 (0.669) 0.001 (0.928) 0.003 (0.673) 0.003 (0.634)

NonWhite -0.012 (0.835) -0.011 (0.841) -0.007 (0.898) -0.008 (0.881) -0.008 (0.882)

F x NonWhite -0.295*** (0.000) -0.302*** (0.000) -0.300*** (0.000) -0.291*** (0.000) -0.297*** (0.000)

Salaried -0.397* (0.031) -0.425* (0.020) -0.371* (0.035) -0.348* (0.046) -0.373* (0.032)

ln List -0.015 (0.928) 0.030 (0.858) -0.109 (0.471) -0.051 (0.736) -0.006 (0.970)

F x ln List 0.244 (0.128) 0.283 (0.076) 0.244 (0.116) 0.217 (0.161) 0.252 (0.101)

List 2 0.022 (0.564) 0.011 (0.776) 0.048 (0.169) 0.037 (0.293) 0.026 (0.465)

F x List 2 1.109 (0.657) 0.792 (0.745) 1.380 (0.565) 1.243 (0.621) 0.928 (0.711)

ListperGP -0.165 (0.654) -0.123 (0.731) -0.219 (0.537) -0.204 (0.585) -0.163 (0.662)

ListperGP sq -0.043 (0.178) -0.031 (0.331) -0.034 (0.278) -0.035 (0.247) -0.024 (0.423)

ln AgeSex 0.006 (0.973) 0.000 (0.999) 0.071 (0.673) 0.100 (0.568) 0.097 (0.578)

F x ln AgeSex -0.014 (0.754) -0.031 (0.484) -0.040 (0.363) -0.021 (0.622) -0.036 (0.393)

ln Needs -0.298 (0.213) -0.306 (0.210) -0.379 (0.106) -0.385 (0.101) -0.397 (0.097)

F x ln Needs 0.010 (0.495) 0.008 (0.571) 0.003 (0.837) 0.005 (0.704) 0.004 (0.770)

Dispensing -0.002 (0.836) -0.002 (0.818) -0.006 (0.543) -0.005 (0.623) -0.005 (0.605)

PMS -0.011 (0.546) -0.010 (0.557) 0.000 (0.991) -0.002 (0.914) -0.002 (0.925)

Optout -0.020 (0.071) -0.017 (0.133) -0.023* (0.041) -0.022* (0.045) -0.019 (0.085)

Amenities -0.003 (0.904) 0.001 (0.967) -0.002 (0.937) 0.002 (0.932) 0.007 (0.797)

Rurality 0.000 (0.815) 0.000 (0.817) 0.000 (0.907) 0.000 (0.995) -0.000 (0.985)
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Traveltime 0.001 (0.893) -0.001 (0.894) 0.001 (0.890) 0.002 (0.747) 0.000 (0.935)

GOR6 -0.097 (0.053) -0.094 (0.059) -0.093 (0.059) -0.099* (0.043) -0.098* (0.045)

F x GOR6 -0.002 (0.842) -0.004 (0.641) -0.000 (0.960) -0.000 (0.966) -0.003 (0.752)

GOR7 0.027 (0.612) 0.024 (0.658) 0.019 (0.712) 0.013 (0.804) 0.008 (0.876)

F x GOR7 -0.001 (0.822) -0.005 (0.397) -0.003 (0.619) -0.001 (0.840) -0.004 (0.426)

GOR8 -0.070 (0.136) -0.074 (0.124) -0.074 (0.106) -0.080 (0.082) -0.084 (0.072)

F x GOR8 0.004 (0.485) 0.003 (0.598) 0.002 (0.698) 0.002 (0.633) 0.001 (0.764)

GOR9 -0.045 (0.228) -0.048 (0.203) -0.041 (0.267) -0.041 (0.268) -0.044 (0.232)

F x GOR9 -0.062 (0.294) -0.078 (0.184) -0.065 (0.257) -0.054 (0.341) -0.070 (0.221)

List 3 0.005 (0.511) 0.007 (0.344) 0.006 (0.457) 0.004 (0.569) 0.006 (0.393)

List 4 0.009 (0.634) 0.007 (0.702) 0.012 (0.502) 0.011 (0.543) 0.009 (0.607)

ListperGP 3 -0.101* (0.035) -0.101* (0.031) -0.095* (0.049) -0.098* (0.044) -0.098* (0.040)

PropFem1/4to1/2 -0.221*** (0.000) -0.219*** (0.000) -0.208*** (0.000) -0.212*** (0.000) -0.210*** (0.000)

PropFem1/2to3/4 -0.036 (0.233) -0.039 (0.184) -0.031 (0.296) -0.030 (0.321) -0.033 (0.264)

PropFem>3/4 -0.195** (0.001) -0.195** (0.001) -0.195** (0.001) -0.196** (0.001) -0.196** (0.001)

F x PropFem1/4to1/2 0.002 (0.539) 0.001 (0.738)

F x PropFem1/2to3/4 0.016* (0.038) 0.012 (0.097)

F x PropFem>3/4 0.117* (0.015) 0.111* (0.018)

NonSenior x FemSenior 0.030 (0.561) 0.019 (0.708)

F x NonSenior x FemSenior 0.028 (0.609) 0.009 (0.877)

Senior 0.063 (0.476) 0.031 (0.720)

F x Senior 0.003 (0.586) -0.002 (0.748) -0.002 (0.681)

Constant 0.052 (0.120) 0.040 (0.264) 0.040 (0.259)

N 1902 1902 1893 1893 1893

BIC -270.888 -247.726 -312.758 -305.315 -283.888

F-test 20.98*** 21.12*** 20.19*** 20.07*** 20.19***

Adjusted R2 0.997 0.997 0.997 0.997 0.997
p-values in parentheses, * p<0.05 ** p<0.001 *** p<0.001
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