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Glossary

Abbreviation Stands for

BCR benefit-cost ratio

capex capital expenditure

CBA cost-benefit analysis

DBC detailed business case

FY financial year

GP general practitioner — when discussing our analysis, we use efer to

doctors with vocational registration in general practice,

GPEP General Practice Education Programme

HALE health-adjusted life expectancy V
HEAP health economics analytical plan @

HO house officer

HrQoL health-related quality of life

LE life expectancy

MBChB Bachelor of Medicine and Bachelor of Surgery

MCNZ Medical Council M

MSOD Medical Scho opftes Database
MTI medicalgtra ern
NPV n«‘sfexlue

NZTA w Zealand Transport Agency

opex @ting expenditure

PBC rogramme business case
PGY1 postgraduate year 1
P; postgraduate year 2

Royal Australian and New Zealand College of Psychiatrists

RMI rural medicine immersion programme

RMO resident medical officer (includes house officers and registrars)

RNZCGP Royal New Zealand College of General Practitioners

SMO senior medical officer — when discussing our analysis, we use this term to refer

to doctors with vocational registration in specialties other than general practice

TEC Tertiary Education Commission
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Executive summary

The Ministry of Health engaged us to conduct an independent cost-benefit analysis (CBA) of options
to expand medical education in New Zealand. The CBA was a requirement of the coalition agreement.

New Zealand faces a significant shortage of doctors, with a current shortfall of 1,810 full-time
equivalents (FTEs) and projections indicating a deficit of 3,440 within the next decade. Population
growth, ageing demographics, and increasing healthcare demands exacerbate this issue. New Z€alan

is highly dependent on overseas-trained doctors, who make up 42 per cent of the workforc
reliance that is unsustainable given global competition.

The shortage is particularly acute in general practice, which has resulted in increasi atie it
times and one-third of practices closing their books. With nearly half of general,pra (GPs)

ige tralning pipeline.
rtages are

leading to service reductions in hospitals and emergency care.

Investing in medical training will improve health outcomes, as e

number of doctors directly enhances life expectancy and h li s. While workforce retention

strategies such as bonding schemes and expanded prima play a part, growing New
Zealand's domestic medical workforce is essential forga sustaifable healthcare system.
Cabinet identified three key options for addressi investment objectives related to medical

education and rural health workforce shortages:
e Option 1: increase the currentghta Mg medical schools (with a proportionate

increase in rural immersion

e Option 2: create a speci edical training programme focused on rural health, jointly

ted the economic impact of each option by assessing their respective costs and benefits
elatiye to the status quo. The primary benefit comes from the increased number of doctors and the
healthcare services they provide. The analysis follows New Zealand Treasury guidelines and considers
both monetisable and non-monetisable factors.

e The CBA covers doctors trained between 2026 and 2042, with long-term impacts assessed
through to 2073.

e Costs include investment in medical education, infrastructure, and the lifetime salary and
associated costs of additional doctors trained, while benefits include improved health

viii www.thinkSapere.com
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outcomes, the impact on a clogged emergency department system of diverting some visits to
a primary care setting, and accessibility benefits for population groups underserviced by
current GP provision.

e Economic valuation methods, such as market pricing and shadow pricing, are used to quantify
costs and benefits where possible.

e Sensitivity analysis tests key assumptions, including workforce retention, the likelihood of
graduates becoming GPs, and the discount rate.
e Future costs and benefits are discounted to a present value as of 2026, using Treasu

recommended rates (2 per cent for years 1 to 30, 1.5 per cent for years 31 to 100, wi
per cent sensitivity test).

e Two key economic metrics are used: net present value (NPV) to assess gver mic value,
and benefit-cost ratio (BCR) to evaluate cost efficiency.

Our analysis faced some limitations due to uncertainty in long-term pgojection effectiveness of
each option depends on broader system factors such as GP pay, r M incentives, and

regulations around medical training.

Each option produces substantially m s compared to the
status quo
We demonstrated the benefits of increasing the num f doctors trained domestically, supported by

workforce modelling from Health NZ's Natj

onal People Services. This analysis compares the three
proposed options with the status quo, ti r key factors such as student retention, GP
specialisation rates, time to specialisé) a orkforce exit rates.

Each option is expected to pr raduates entering postgraduate training (PGY1) annually

once fully implemented. Byg®043)the estimated workforce impact for each option is:

ddi al doctor FTEs

itional doctor FTEs

itional doctor FTEs.

o orkforce modelling indicated that increasing medical graduates will only maintain the
current GP-to-population ratio rather than significantly improving it, especially once the
higher health needs of an ageing population are considered.

e The distribution of new GPs depends on clinical placement locations, general population
trends, and local supply and demand imbalances.

eGP propensity, or the likelihood of a medical graduate becoming a GP, is a key assumption in
workforce projections. Current estimates suggest 23 per cent of graduates would become
vocationally registered GPs under Option 1, based on Health NZ forecasts and adjusted

www.thinkSapere.com Confidential ix
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survey data. Option 3, modelled on the University of Wollongong's approach, is assumed to
provide a 15 per cent uplift, leading to a 38 per cent GP propensity. Option 2 is assumed to
achieve an increase in GP propensity to 33 per cent.

Summary of cost-benefit analysis results

Table 1 summarises the monetised costs and benefits under each option.

Table 1: Summary cost-benefit results ($ millions)

Option 1 Option 2 Opti
Total monetised costs 10,880 10,236
Total monetised 16,271 18,400 077
benefits
NPV 5,390 8,164 8,924
BCR 1.495 1.7 V 1.986

In this report, we use the terms GP to refer to doctors that al registration in general

practice, and SMO to refer to doctors with vocational regi ther specialties.

Total monetised costs include operational expenditur€ capital costs and the cost of GP, SMO and
resident medical officer (RMO) care. Total monetis efits include the monetised life expectancy

gain from additional GPs and SMOs, the berffit provided by RMOs, reduced ED visits and reduced
travel time. We also provided a qualitatiy€ ove several important non-monetised benefits and
costs that, while potentially significant, challenging to quantify.

Sensitivity analysis

The NPVs for all option@)s ensitive to the value of a statistical life (VOSL), life expectancy
benefits from additi GPs an@ SMOs, and the discount rate. Option 3 produced the highest NPV in
all cases. The resultS\were also influenced by workforce assumptions, particularly the propensity to
become a GP

rdather than SMOs, as well as the estimated health benefits from additional GPs and
of published evidence on SMO-related health benefits was a primary driver of this
. To account for this, we conducted Monte Carlo simulations to test how variation in life

The prigg {I oUfCe of uncertainty in the cost-benefit analysis was the propensity of medical graduates

xpectancy benefits impacted the ranking of options.

After running 20,000 simulations, we found that Option 1 outperformed Options 2 and 3 in less than 6
per cent of cases. Across all scenarios, the ranking of options was primarily driven by GP propensity,
rather than uncertainty in life expectancy gains.

Comparisons between Options 2 and 3 showed that while some workforce scenarios resulted in
similar NPVs, Option 3 was generally more favourable due to its higher GP propensity. BCR results
followed a similar trend, with Option 3 consistently outperforming due to the lower cost of GPs

X www.thinkSapere.com
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relative to SMOs. Testing alternative correlation assumptions between GP and SMO benefits showed
that while the proportion of simulations favouring each option shifted, the overall ranking remained
unchanged as options with the highest GP workforce growth almost always had the highest NPV.

Competitive effects

We explored the potential effects of introducing competition into affected markets under the
proposed options. While not a comprehensive analysis on competition, our key insights are
summarised below:
e Price responsiveness to increased competition may be limited in the GP servicegima
to regulatory constraints and other influencing factors.

¢ Universities have long competed on dimensions like reputation, fundi
enrolment. Increased competition could lead to efficiency gains, in
improvements, though evidence suggests such gains are harder to q
education than in traditional markets.

,a t
ion, apd quality
higher

¢ While there are no precise models to quantify the impa
school, literature suggests that rivalry could yield effj

pected to drive competitive
pressures in medical services. This could enhahce servige availability and quality, potentially
addressing unmet demand, especially in erved areas like rural communities.

e Anincreased supply of trained doctors, particularl
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1. Introduction

We were asked by the Ministry of Health (the Ministry) to undertake an independent cost-benefit
analysis (CBA) of a limited set of options to grow medical education in New Zealand.

In February 2024, the Ministry and the University of Waikato (UoW) signed a memorandum of
understanding to develop a programme of work related to a new medical school (Ministry of Heal
2024b). A full CBA is part of that work programme and was stipulated by the coalition agreem
between the New Zealand National Party and ACT New Zealand (New Zealand National Pa

New Zealand, 2023).

In developing this CBA report, we have:

e Reviewed existing relevant literature and material available in relatiopgto the\i@entified
options. This includes the Cabinet paper, materials provided by the

ry @PHealth and
other government agencies in relation to respective options, liferature s, and draft

business case material.

e Submitted a call for information for key inputs neede

in‘deVeloping the CBA.

e Qutlined, and obtained feedback on, our overall
economics analytical plan (HEAP). The HEAP, key ass
tested with an expert panel.

roach by way of a health
tions, analysis, and results were also

This introductory section provides backgrou@n for the potential investment in medical
education.

1.1 Current medical {angfig in New Zealand

There are two medical sch NN ealand, at the University of Auckland (UoA in tables) and the
intables).

University of Otago (Uo he medical education phase of becoming a doctor involves a six-

sciences learning y
learning in cli nts. The government caps the number of students admitted into Year 2 of
hool,\t¢"manage the high cost of training and availability of clinical placements in
healthéare seftings. In 2024, the two medical schools admitted 589 domestic students.! This intake will

domestic students in 2025, as part of commitments made in Budget 2024.

medical

letion of the MBChB, medical graduates must undertake a minimum of two years as a
fo) officer (HO) to obtain full general registration with the Medical Council of New Zealand
(MCNZ). These first two postgraduate years are known as PGY1 and PGY2. Districts of Te Whatu Ora |
Health New Zealand (Health NZ) are the only accredited training providers for PGY1 and PGY2 .

T The 2024 intake of 589 domestic students was an increase of 50 places from previous years' intakes, announced
by the Government in 2023.

1 Confidential www.thinkSapere.com
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When a doctor is ready, they can apply for a registrar role in one of 36 scopes of practice (or
specialties). Registrars are usually in training programmes working towards vocational registration in
their chosen specialty.? Doctors that have completed their training programme, and are vocationally
registered, are known by various terms—consultants, specialists, or senior medical officers (SMOs).

Most general practitioners (GPs) are specialists that have undertaken the three-year General Practice
Education Programme (GPEP) to earn vocational registration in the scope of general practice.

In this report, we use the terms GP to refer to doctors that have vocational registration in gen
practice, and SMO to refer to doctors with vocational registration in other specialties.

Figure 1 provides an overview of the medical education and specialist training pathway!

Figure 1: Overview of training requirements for doctors in New Zealand

Year 1 - first year health sciences (prior to acceptance into medical sc )

First year of health science or biomedical science (UoA). Graduates of othe es C e admitted
to Year 2 via graduate entry.

Years 2 & 3 - pre-clinical training at medical school

Core skills and modular learning at the university’s mai us. two years consist mostly of
lectures, tutorials, labs and some clinical experience.

Year 4 - clinical placements {
Students are allocated to clinical placements aroun@ the major, regional and rural hospitals, and GP

clinics.

®

Year 5 - clinical placemen

Students are allocated to
clinics. Both universities o

i acepf§€nts around the major, regional and rural hospitals, and GP
reg and rural immersion placement programmes.

rainee intern year)

ndertake clinical attachments in hospitals as well as an elective (which can be located
ing regidhal and rural locations).

One community-based run is required by the MCNZ.

Doctors may remain as a senior house officer in PGY3+.

r clinical runs as a HO.

Registrar in vocational training

Specialty training can take anywhere from three to eight years as a training registrar, as well as
multiple years as a non-training registrar or in post-registrar fellowships.

¥

Source: UoA and UoO report on medical education in New Zealand (PricewaterhouseCoopers, 2024).

2 There are also non-training registrars in surgical specialties.

www.thinkSapere.com Confidential 2
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1.2 Objectives of the proposed investment

In May 2024, Cabinet agreed to proceed with the development of a programme business case (PBC)
which included a set of investment objectives [CAB-24-Min-0183].

Box 1: Investment objectives

e More doctors are trained in New Zealand, especially in general practice with a particular emphasis on
rural health and primary and community care.

e A high-quality medical graduate cohort that has the skills and experience to meet the needs,of
communities.

e Medical schools attract prospective students from a wide range of backgrounds.

e  Clinical placements that provide greater exposure to rural areas and in primarygnd
settings.

Care

e  Students’ academic, cultural and broader well-being needs are considered a

® Increased training and placement capacity and capability in healt
resources, infrastructure, training, and time for the health workférce
and mentorship, and more health providers across the full
clinical placements.

ttigs withy clear expectations,
idle clinical supervision

pr
f hedtth settings providing

The investment objectives respond to a set of key pr
Achievement of the objectives is expected to res

lems thak were described in the PBC.

me key benefits. These links are made in an
investment logic map, shown in Figure 2.

Figure 2: Investment logic map

Problem Statements

investment Objectives

There is a shortage of doctors in New
Zealand, with an estimated 1,700
additional doctors needed to meet
current staffing shortages.

New Zealand produces fewer graduates
than other OECD countries i
reliance on IMGs and contrj

shortages.

doctors are trained in New
Shgsdkcially in general practice with

articularemphasis on rural health and

primary and community care.

B1. More doctars are trained in New
Zealand.

102. A high-quality medical graduate
cohort that has the skills and experience
to meet the needs of local communities.

B2. Improved patient experience and
outcomes resulting from improved access
to care.

There hasbeen a s

103. Medical schools attract prospective
students from a wide range of
backgrounds.

B3. More NZ-trained primary care doctors.

orkforce is not representative of the
Zealand population and recruiting
cannot address this problem.

There is insufficient capacity and
capability in health settings to provide
consistent high-quality training.

There are gaps in training provision in
some regions and types of health
settings, limiting the availability of clinical
placements.

104, Clinical placements that provide
greater exposure to rural areas and in
primary care settings.

105. Student’s academic, cultural, and
broader wellbeing needs are considered
and managed.

106. Increased training and placement
capacity and capability in health settings
with clear expectations, resources,
infrastructure, training and time for
health workforce to provide clinical
supervision and mentorship; and more
health providers across the full breadth
of health settings providing clinical
placements.

Source: New Medical School DBC Programme, (2024).
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B4. Graduating doctors have greater
awareness of and connection to primary
care.

BS. More NZ-trained doctors working in
rural and provincial settings.

B6. Graduating doctors have a greater
connection to rural and provincial health
care settings.

B7. The medical workforce more closely
reflects the people it serves
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1.3 The case for investment

1.3.1 New Zealand does not train enough doctors

There is a shortage of doctors in New Zealand. Health NZ estimates that, today, we are short by 1,810
full-time equivalent (FTE) doctors, representing 8.5 per cent of the medical workforce needed (Te
Whatu Ora, 2024).

New Zealand has a growing, diversifying and ageing population, and people’s health needs
becoming more complex. Over the next 30 years, the population is projected to grow b

people. Currently, 17 per cent of the population is aged over 65, and this is likely to rea
people by 2028. With an ageing population comes a need for increased healthcar i ervices
such as primary care, general medicine, aged care and rehabilitation. Health
on the current pipeline, the doctor shortage will worsen over time, leaving
doctors short within the next decade (Te Whatu Ora, 2024).

The number of government-funded medical school places is not gffiough g, re€olve the current
workforce shortages. As a comparison, Australia, with a populatioffie tigpes larger than New
Zealand, trains seven times as many medical students.

New Zealand has the highest dependency in the OECB on ovegseas-trained doctors, with international

medical graduates making up 42 per cent of the wor

rce (Lawrenson, 2023). Recruitment of

international medical graduates is part of the solution t@ meet current and projected workforce
deficits (alongside other initiatives such as i

i oving workforce retention and reducing task burden),
n y on overseas recruitment as a sustainable long-
term approach.
1.3.2 New Zealan x t have enough general practitioners to
meet the ion’s primary healthcare needs
Over time, the proportion @f GPs in the medical workforce has shrunk. Health NZ estimates that,

today, we are short P FTE, representing 6.1 per cent of the GP workforce needed (Te Whatu
Ora, 2024).

but with mounting global competition,

dl prac at the frontline of the health system. However, population access to general
ic&is beg@ming more constrained as practices struggle with high GP caseloads and close their
8 to new enrolments. Of 1,082 GP practices across the country, 31 per cent have closed books.?

Th&lNew Zealand Health Survey shows a statistically significant increase in the proportion of people
reporting unmet need for a GP due to wait time, estimated at around one quarter of the population in
2023/24 (Ministry of Health, 2024a).*

3 Data provided by the Analytics and Forecasting team, National People Services, Health NZ.
4 25.7 per cent in 2023/24, 21.2 per cent in 2022/23, and 11.6 per cent in 2021/22 reported unmet need for a GP
due to wait time being too long, in the last 12 months.
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As well as existing shortages, New Zealand is not training enough GPs. The Royal New Zealand
College of General Practitioners (RNZCGP) survey indicated that 44 per cent of the 2022 GP workforce
intend to retire by 2027 (Royal New Zealand College of General Practitioners, 2023). The college
estimates that more than 300 doctors are needed in the GPEP each year to keep pace with increasing
demand. Health NZ's modelling shows that the GP pipeline needs to increase by 25.5 per cent to
address the estimated shortage by 2033 (Te Whatu Ora, 2024).

There has been a steady decline in graduating medical students expressing a preference to ente
general practice (23.9 per cent in 2014 to 13.4 per cent in 2020) or rural hospital medicine (2 9fper,
cent in 2014 to 1 per cent in 2020 (New Zealand MSOD Steering Group, 2017; New Zeala

Steering Group, 2021). The number of GPs per capita is forecast to decline sharply over te
years, before gradually rising again towards the middle of the century. Over the fogegast periodto
2043, the number of GPs per capita is forecast to be slightly lower than the curgent the
current shortage of GPs is expected to worsen before returning to approximételyghe\gresent shortage
levels.
Figure 3: GPs per 100,000 population (2023-2043) V
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Figure ot’consider how the population’s GP needs might be changing over time. As the
ges, the number of visits the average person makes to the GP is expected to increase.
isplays the forecast GPs per 100,000 population aged 60+. GP coverage for this population

ected to decrease steadily over the 2023 to 2043 period under the status quo.
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Figure 4: GPs per 100,000 60+ population, (2023-2043)
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1.3.3 Workforce deficits are particulaQ‘ounced in rural and
provincial communities

There are lower rates of GPs per capita in rural communigies than in urban areas. Around 16 per cent
of GPs in New Zealand are working in rurahcotamunities, compared with a population proportion of
24.3 per cent, while 71 per cent of GPsgfork

(Bagg et al., 2023). 58 per cent of rural p

u areas serving 65.5 per cent of the population
re advertising GP vacancies, and an increasing
number of rural hospitals are r ingywithdrawing from after-hours and 24/7 emergency services
due to staff shortages (Hau iw Rural Health Network, 2023; Hauora Taiwhenua Rural

Health Network et al., 20,

While medical studgfits from rural backgrounds have greater odds of working in rural practice after
their studies have n comppleted (Kwan et al,, 2017), the evidence suggests that New Zealand is

training pred t an students who prefer to live and work in urban areas once they graduate
(Hauora Taiwh Rural Health Network et al., 2022). The rate of medical programme admissions for
rural s @ s Nalf the urban rate. This applies equally to rural Maori and rural non-Maori.

overall international medical graduates make up 42 per cent of New Zealand’'s medical
" dependency on them is much greater in the provinces.

Research findings present a complex picture. Interest in rural medicine as a career increases during
medical school (Poole et al., 2019), but is still low (increasing from 0.9 per cent to 2.7 per cent).
However, the same paper found that interest in rural location declines in medical school and may
reflect increasing awareness of where the vocational training opportunities are located.
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1.3.4 Growing the medical workforce will contribute to improved
health outcomes

We have conducted an econometric analysis to understand the contribution of additional doctors to
health outcomes. Increasing the number of both GPs and SMOs has a statistically significant impact
on life expectancy overall, and on life lived in good health.

e Each additional GP per 10,000 population increases healthy life expectancy by 18 days @
expectancy overall by 21.5 days per person.

e For SMOs, an additional doctor per 10,000 population increases healthy life exp€ct 6
days and life expectancy overall by 13 days per person.
The difference between GPs and other types of SMOs was not statistically significantgghis means that

contributions of all types of doctors to health outcomes are similar, underségri omplementary

roles in healthcare systems.

hel
1.4 There are other workforce consi@( along with

options for medical educatio

Training more doctors is one critical part of a well-fungtioning Realth system. Another part is retaining

them, particularly in general practice. There are a f issues beyond the scope of this CBA,
including the attractiveness of working condigions. A shortage of GPs has also led to a broader
primary care team, as tasks traditionally rchGPs are performed by other primary care
practitioners.

In the long term, a sustainable accessible health workforce will require a range of strategies
complementary to medical tion. Mproving the workforce’s experience of work and the way the
sector values health profgssionals Wyl be important. Other strategies might include bonding of
practitioners in setti hich'age difficult to staff, interprofessional practice, and use of alternative
workforces (where $ome tagks can be taken on by a different professional group).

1.4.1 Th nce for bonding schemes is inconclusive

@ as'a voluntary bonding scheme (Health New Zealand, 2025) to encourage newly
iecdhlae professionals from certain specialties to work in regions where it is difficult to find
syscheme, run by Health New Zealand, offers a financial incentive of $30,000 for postgraduate
ors who have recently commenced GPEP 1, 2 or 3 training as a GP in an eligible hard-to-staff

community, or in any New Zealand community if they are of Maori or Pacific ethnicity. Trainees receive
the incentive payment after three years in an eligible community.

Evidence shows that financial incentives alone are insufficient. A 2012 review of the voluntary bonding
scheme (the only review of the scheme) found that it benefited recruitment rather than retention, with
more than half of trainees who signed up to the scheme leaving after the three-year minimum
duration (Association of Salaried Medical Specialists, 2016). Since 2013, when general practice trainees
were added to the scheme, 253 general practice trainees have registered to be bonded in the five
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most recent years of data. An average of 78 per cent of bonded trainees were retained for the full
three years. Data is not available on whether the trainees remain in the hard-to-staff area once they
have received the payment at the end of the bonded period.

Our understanding from previous work on general practice is that doctors are attracted to and stay at
a practice based on its geographical location, remuneration, the quality of service from the local
hospital, and stories about the quality of life that doctors have at that location. Evidence from
overseas supports this. A systematic review of retention incentives in Australia found that bondi
schemes may increase recruitment and short-term retention in rural and hard-to-staff regio u
evidence is inconclusive for long-term retention (Buykx et al., 2010). Other factors such a

working conditions, acceptable accommodation, social, cultural, and community suppo

providing adequate infrastructure need to be considered along with remunerationgg incre

retention (Buykx et al.,, 2010; Efendi et al., 2016; Fried et al., 2024).

Evidence suggests that a more important factor for retention is where the figdigal stu@ents come
from and where they spend time during training. Students who come from rur. as or who spend
ingsgGuilfoyle et al., 2022;
programme that attracts

time immersed in rural programmes are more likely to remain in r
Russell et al., 2021; Playford et al., 2019). This indicates that a m
students from rural backgrounds and increases rural expos

lead to more students choosing to work in rural practice itals. However, it is unclear

whether bonding schemes encourage students to begome GP§or whether those students would have
pursued the GP training pathway regardless.

1.4.2 Changing workforce els will include task substitution

To reduce pressure on GPs, general ig€s agposs New Zealand are extending their workforces to
include clinicians who can perform vaRious s traditionally associated with GPs. In 2024, we visited
o&

18 practices across the count tand the current landscape of general practice and the state
of the general practice wogkforce!

Many practices are f; sta shortages and struggling to find general practitioners to fill
vacancies. Practicesiare enmiploying clinicians to broaden their primary care team—nurse practitioners,
nurse prescri a cs, clinical pharmacists, health improvement practitioners, healthcare
assistants, and ssistants. There are key advantages to this approach:

sks can be taken away from GPs and passed on to staff who can perform the task
heaply on an hourly basis (even if it takes that person longer).

ghly trained personnel can work to the top of their scope with a reduced administrative
burden.

e Extra capacity can be created at the practice when GPs have more time for consultations and
less administration.

¢ The job becomes more sustainable when GPs do not have to work late to complete
paperwork.

e There are some presentations that can be dealt with directly (and more appropriately) by
different staff (e.g. clinical pharmacists or physiotherapists).
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Nurse practitioners are becoming increasingly common in general practice. Nurse practitioners have a
wide ability to practice in similar areas to GPs because they can make diagnoses, order diagnostic and
laboratory tests, and prescribe medicines within their area of competence. An advantage is that nurse
practitioners can complete much of their training while still working at the practice where they are
employed. As of September 2024, there were 805 nurse practitioners registered with the Nursing
Council (Nursing Council of New Zealand, 2024), around 60 per cent of whom are likely to be in
primary care (Adams et al., 2020). Around 120 nurses were in the 2024 intake, training to become
nurse practitioners.> Assuming 60 per cent of the trainees are in primary care, it is evident that gfirse
practitioners alone will not fill the GP shortage.

Other clinicians such as paramedics, clinical pharmacists and physiotherapists could helg fi

but cannot replace GPs entirely. Currently, there are few paramedics in general pragtice. H r, the
practices we talked to are adamant employing paramedics made a big differenge t ctice.
Paramedics can triage, manage acute presentations, and do home visits whgfé negessary. Allowing
paramedics to have prescribing rights is a necessary condition to ensure parafedicgfare more

effective y

Clinical pharmacists can take charge of repeat prescriptions, rund@nggterm €ondition clinics, assist
with medicine titration, prescribe, and provide episodic car m actices, they have become a
very important part of the general practice team.

Physiotherapists employed by general practice were I&s comm®n than expected during our practice

visits. However, with approximately 20 per cent tations in GP being musculoskeletal (Taylor

et al., 2004), there is real scope for physiothegapists in geheral practice to assess, diagnose, treat and
manage musculoskeletal problems. V

Although workforce substitution (inc regitration of nurse practitioners) will continue to fill

some gaps, it is not certain thatsubstititionalone can fill all vacancies. Evidence from overseas is

mixed. In the United Kingdo re le, the Additional Roles Reimbursement Scheme is associated
with a small mproveme&; atisfaction and perceptions of access, according to a new study
published in the Br General Practice (Penfold et al., 2025). However, the scheme did not
improve outcomes ality and Outcomes Framework.®

Given these u , and the inconclusive evidence for the effectiveness of bonding schemes, an
increase i er workforces will be needed to address primary care workforce shortages.

5 https://www.tewhatuora.govt.nz/corporate-information/news-and-updates/more-than-50-increase-in-funded-
places-for-the-nurse-practitioner-training-programme-in-2024
6 NIHR Applied Research Collaboration (ARC) West, 2024.

9 Confidential www.thinkSapere.com



ﬁsapereﬁ

2. Options for growing medical education
This section provides an overview of the options considered in the CBA.
2.1 Cabinet agreed three options for detailed analysis

The PBC shortlisted three options that potentially deliver on the investment objectives:

e Option 1: increase the current intake at existing medical schools (with a proportionat
increase in rural immersion programmes).

e Option 2: create a specialised medical training programme focused on rur tly
delivered by the existing medical schools.
e Option 3: establish a new medical school focused on primary and
Cabinet subsequently directed the Ministry of Health to develop a d d businéss case (DBC),
carrying forward these three options for detailed analysis. The o been instructed to
consider relate to medical education of domestic students. Othe jve or complementary
workforce strategies, as well as any other potential medic ptions (such as alternative

2.1.1 The status quo

The CBA considers the marginal costs an

Whe shortlisted options, compared to the status
quo. Section 1.1 described the basic | of¥lrrent medical education; this section provides
more detail relevant to the investmeng o

Entry pathways and s io

The status quo includes the itional 25 funded medical school places from 2025—that is, an intake
of 614 domestic stulents across the two medical schools at the universities of Auckland and Otago.

Recent years se re than 2,000 applicants for Year 2 places across both medical schools
(Pricewaterhou rs, 2024). The general selection criteria are competitive, based on grade point
al aptitude testing. The University of Auckland uses a structured multiple mini-

students, whereas the University of Otago uses limited interviews.

gical schools have a material proportion of medical students admitted via graduate entry.
aduate entry accounts for 35 per cent of medical students at the University of Auckland and 27 per
cent at the University of Otago.

Both medical schools have places offered through admission schemes, including Maori and Pacific
admissions, regional and rural admission schemes, and schemes for other groups including low
socioeconomic, refugee-background and disabled people (University of Auckland).

The University of Auckland advises that 40 per cent of student places may be filled through the Maori
and Pacific Admissions Scheme, 23 per cent through the Rural and Regional Admissions Scheme and 3
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per cent through other targeted admission schemes.” However, it notes that it is not able to fill all
those places.

The University of Otago does not have targets, but on average, over the past five years, around one-
quarter of its domestic admissions were Maori (19.6 per cent) and Pacific (6.6 per cent) students, an
additional 15 per cent were rural, and 7 per cent low socioeconomic and refugee background.®
Students may fall under multiple categories but are only counted once.

Programme @Q

Year 1 is first-year health sciences, undertaken prior to application and acceptance to thé€'ne

years of the medical programme (for which places are capped). A large student cohort undertakes
first-year health sciences, which is not capped, and no increase is expected or plan art of this
investment case.

e Years 2 and 3 (i.e. the first two years after admission into medical sch@ol) core skills and
modular learning at each of the universities’ main campuses,(iMAucklapd and Dunedin). These

two years consist mostly of lectures, tutorials, labs, clini

a and some clinical

experience.

¢ In Year 4, the University of Auckland allocates st d the major, regional and rural
hospitals, and GP clinics in the Northern and fie Man Taki (Midland) regions (except
Tairawhiti). The University of Otago splits,i
Dunedin, Christchurch and Wellington campus

students roughly one-third each across its
and allocates students around the major,

regional and rural hospitals, and inics inthese regions.

¢ InYear5, for the majority of , core clinical placements continue in the sites offered in
Year 4. Both universities offer{geg

of which are full rural ical omersion programmes (RMIP, a one-year academic

nd rural immersion placement programmes, a subset

placement).

o The UniversitYyof Auckland offers 84 regional and rural placements in Te Tai Tokerau
(Ngrthland) and Bay of Plenty (both interprofessional), Taranaki and Waikato/Lakes.
Th eaprlong placements mix hospital experience with a slightly longer rural GP
ent than for other students. The University of Auckland will introduce a RMIP
2025 with capacity for 12 students in 2025, who will spend Year 5 based in rural
mmunities (Hawera, Te Kuiti, Thames, Wellsford) gaining experience in placements
at rural general practices and hospitals.

o The University of Otago offers 85 regional and rural placements (including
interprofessional learning in West Coast and Tairawhiti), 35 of which are RMIP. The
University of Otago’s RMIP has been in place since 2007. Students spend Year 5 living
and learning in small groups in one of nine rural communities: Wairoa, Tararua,
Wairarapa, Marlborough, West Coast, Ashburton, Queenstown, Alexandra, Clutha.

7 https://uoa.custhelp.com/app/answers/detail/a id/1792/~/available-spaces-in-medicine
8 Data provided by the University of Otago on admitted domestic applications for the five years 2020-2024.
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e Year 6 is the trainee intern year, where students undertake clinical placements as well as an

eight-week (University of Auckland) or six-week (University of Otago) elective, which can be
located anywhere, including regional and rural locations. All University of Otago students are

timetabled for six weeks of rural experience in their trainee intern year, although placement

constraints mean not all students are able to complete the full six weeks.

Specific programmes, alongside many placements, provide regional and rural coverage across New

Zealand. The University of Otago timetables 14 weeks in GP settings for all students, although thi

may be limited by placement availability.

Facilities

Key campuses and teaching facilities are in Auckland (the Grafton campus and at t
metropolitan hospitals) and Hamilton for University of Auckland, and in Dun
Wellington for University of Otago. There are several smaller teaching facili
Tauranga, Rotorua and New Plymouth (University of Auckland), and
Invercargill, Palmerston North, Hawke’'s Bay, Whanganui and Gisb

2.1.2 The shortlisted options

Table 2 sets out the key features of each shortlisted

Table 2: Key features of each option

e(

tion,

son, B
lve

n, Chxistchurch and
g Whangarei,

of Otago).

detail in the sections that follow.

Feature Option 1 Option 3

Provider UoA and UoO enture UoA and UoO UoW

Entry ndergraduate or graduate | Graduate

pathway Currently:

e UoA: 35% are graduates
e UoO: 27% are graduates
Selection Similar to Option 1 with Academic threshold, then
criteria sting, interviews emphasis on rural admission | points system to
ostly UoA) pathways or Maori and demonstrate alignment with
lus targeted admission Pacific admission pathways workforce needs, interviews.
schemes Expressed focus on

recruiting from rural, Maori
and Pacific population
groups.

Additional 120 120 120

annual intake

Start year 2026 2026 2028
allowing for accreditation,
recruitment, construction
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Feature Option 1 Option 2 Option 3
Programme 5 years 5 years 4 years
duration

(preceded by Year 1 health
sciences or prior degree,
which are out of scope of
this business case)

3 years in clinical placements

(preceded by Year 1 health
sciences or prior degree,
which are out of scope of
this business case)

3 years in clinical placements

(preceded by prior degree,
which is out of scope of this
business case)

3 years in clinical placeme

Curriculum

Existing curriculum,
research-based and
experiential learning, with
some enhancements to
strengthen focus on primary

Research-based and
experiential learning with
increased focus on primary
and rural health (including
GP-based content as well as

Adapted from the
case-based an tial

Wollongong pfogra Tc
eri
learning Ssi igital,
fo d%\ practice
I

and rural health GP visibility and faculty) dr

Location Start at a main campus Start at a main campus Sta ain campus
(Auckland, Dunedin) and (Auckland, Dunedin) a (Hashilton) and then go
then progress through then go through rur@lh rough Community
existing networks and spoke modg Learning Centre model,

regional and located in regional and rural
areas
Clinical Assume regional and rural All students undertake All 120 students undertake

placements

placements (incl. RMIP)
increase proportionate to
overall increase in intak

Clinical placements regui
from 2028

rural placéfaents

1 positions required

rural placements

Clinical placements required
from 2029

PGY1 positions required

from 2031 from 2032
PGY1 positi qui
from 20
Investment Ad al studept places Additional student places New build on UoW campus

requirements

Haalth NZ gapacity for
lac

cOmmunity capacity for
lacements

Student accommodation

Health NZ capacity for
additional placements

Some investment to
establish rural hubs, building
on existing university
facilities in rural areas where
possible

GP/community capacity for
placements

Student accommodation

plus refurbishment of
existing facilities
Additional student places

Health NZ capacity for
additional placements

Community Learning Centres

GP/community capacity for
placements

Student accommodation
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Option 1: Increase existing medical school intake with a proportional increase
in rural immersion programmes

Option 1 represents the least change from the base case. This option assumes that the domestic
intake across the two existing medical schools increases by another 120 students from 2026. The
existing entry pathways would continue, and the duration of study would be the same. There would
be enhancements to the curriculum to strengthen the focus on primary and rural health.

Capacity would be expanded in the main learning centres as well as provincial and rural locatj
Under this option, we assume that the number of regional and rural placements (includin
would expand proportionate to the increase in total student numbers. The medical sch
increase regional and rural learning opportunities and could expand RMIP, including Northla
across Waikato.

To accommodate new students, the universities intend to reconfigure the off€xisting facilities. Any
capital expenditure needed would be reprioritised from existing budgets.

Additional investment would be required to support additional cli caw)lacements and
supervision capacity.

Option 2: Specialised rural medical training p amme, jointly delivered by
existing medical schools

Option 2 would create a specialised medical program ocused on rural health, providing training in
rural settings.

Initially, this option would take the f; joipt centre for rural health focused on medical training,
with a long-term vision of a national ifjter ssional school of rural health involving other tertiary
and training institutions. The would be jointly delivered by the existing medical schools, in

ical'@pd community stakeholders. Governance would be developed in
partnership with iwi, with”mébership envisioned to include iwi, the universities, the RNZCGP, Hauora

collaboration with other

Taiwhenua sector agd rural comfnunity representatives.

Option 2 assu
from 2026. All

S aMnl of 120 domestic students to the rural training programme, introduced

| students would undertake a longitudinal rural placement in the penultimate

ongoing and increased work would be required to target rural secondary schools and increase the
pool of applicants to the rural admission scheme.

It is assumed that Option 2 would offer an enhanced version of its existing accredited programmes,
that is, new accreditation would not be required. The curriculum would be research-based and include
experiential learning, with an increased focus on primary and rural health (including GP-based content
as well as GP visibility and faculty). During years 4 to 6, students would train at one of 10 smaller
hospitals (rural teaching hubs) spread across the country, with outplacement into rural general
practices. For instance, they would undertake short-duration clinical placements in rural general
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practices and/or rural hospitals (Year 4), spend one year based in a rural community (Year 5), and
undertake additional placements in rural general practices and/or rural hospitals, along with regional
hospital attachments, at other times (Year 6).

As with Option 1, the universities intend to reconfigure the use of existing on-campus facilities to
accommodate additional students, and if capital expenditure was required on either main campus,
then this would be reprioritised from existing budgets.

Additional investment would be required to support additional clinical training placements an Q
s
e

supervision capacity (across hospitals, rural hubs, and general practices). Development of rur:
would build on existing university facilities where possible. Enhanced coordination would’be
across the two universities’ existing programmes and the rural school. Accommodation ortmay
be required in regional and rural health settings to support students on clinical tra% ents.
Option 3: New medical school focused on primary and rur t
Option 3 would establish a third, new, medical school at the Universi W . It would offer a

I

four-year graduate-entry programme with a specific focus on prigftary an health. Students
would need to have undertaken a previous three-year (or greater)Wdergraduate degree.

It is proposed that a new medical school would be based or of Medicine programme from
the University of Wollongong. The Wollongong progf@mme Id be adapted to the New Zealand
context, for example to address cultural safety a ort Maori, Pacific and rural communities.

An initial intake of 120 domestic medical st%annum from 2028 is proposed, allowing for
ruc

curriculum accreditation and facilities coufst ich would need to be undertaken in parallel.

Entry pathways and student selectioricritekia f@f the new medical school would aim to align with
workforce need. Applicants meetigg arfjacademic threshold (undergraduate grade average and clinical
d agahst a range of factors (a points system) developed through

aptitude testing) would be
stakeholder consultatio informed by MCNZ data and projected workforce needs. A structured
interview process w assess@on-academic qualities.

Year 1 would involvgintengive study on-campus, learning about the basic medical sciences and using
case-based le n the programme's second year, students would complete a year-long
i onal hospital. In the programme'’s third year, students would undertake a 40-week

I

c@ment in the community and spend time undertaking activities at community
j€s. The final year of the programme would be structured to broadly align with the
inee intern year of the existing undergraduate medical schools.

ptien 3 would require investment in on-campus infrastructure at the main University of Waikato
campus in Hamilton. A space brief has been developed using input from the University of Wollongong
and tours of other Australian medical school facilities in New South Wales, South Australia and
Victoria. Different options have been considered to accommodate these required teaching spaces and
the associated staff and support spaces, balancing investment in new facilities and utilising existing
facilities where possible and cost-effective. Through this process, it became clear that most of the
required spaces would be best suited to a new build, while the remaining needs could be effectively
met by refurbishing some existing laboratories.
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Additional investment would be required to support additional clinical training placements and
supervision capacity (in hospitals, community learning centres, and primary care practices).
Accommodation support may be required in regional and rural health settings to support students on
clinical training placements.

2.2 Availability of clinical placements requires effort

Clinical placements are critical to the success of all three options. All options require an increa |n0
city
d

clinical placements of 120 per year for three years. There is consensus that clinical placement

is a challenge which needs considerable effort. Currently, clinical placements for student§ ar

by their medical school. There is no national approach to securing placements in primary“or segéndary
care settings.

The increased medical training cap of 50 students beginning in 2024 and a{tirthef 25%tudents
beginning in 2025 means the existing medical schools already need to arrang€ifor gh additional 75

clinical placements above the 2023 cap. Auckland and Otago univergitigs have both voiced difficulties

securing capacity for clinical placements, particularly in general is concern for the

health sector’s ability to absorb an additional 120 clinical pla ear over several years.

The University of Auckland negotiates clinical placements ith each department and

practice depending on the number of clinical placemé&nts (if any) the hospital or practice can take each
year. It noted that students at Waikato Hospital en placed in geriatrics because there isn't

capacity in general medicine. The University of Otago has 57 locations around New Zealand for clinical
placements, 42 of which are in rural areasgrh
immersion programme places, but Ot i

is capacity to increase some of the rural medical

segliring places in general practice more difficult.

Finding clinical placements in primary\eare'@gpears to be becoming more difficult, because general

practitioners in general are unéer e, stressed, and some are struggling financially. We heard

from several primary healtiforgaRisations (PHOs) that the willingness to take students is there, but

remuneration is an issue; an is physical space for the students. Several reasons were raised by
PHOs and the currefit medical s¢hools for why it is more difficult to secure clinical placements in

general practice:

gractice model shifting towards multidisciplinary teams reduces physical space to
date clinical placements because additional space is being used by other clinicians.
s spend time shadowing the GP but also need their own space to see patients.

he commercialisation of practice ownership has reduced willingness for some practices to
take on students.

e A high proportion of general practitioners are nearing retirement and intend to retire soon.

e General practitioners don't feel they are adequately remunerated.

The University of Otago also noted the difficulty may stem from a remuneration issue. However, when
it has asked general practitioners, they have said it is not as simple as needing more funding to cover
placements. There is a level of altruism, but the need for sufficient support, and experience with
previous students, can affect a GP’s willingness to take on more students.
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The United Kingdom recently recognised the underfunding of clinical placements of medical
graduates into general practice compared to secondary care settings. In 2022, new training tariff
guidance introduced consistent resourcing for medical student clinical placements regardless of
setting (Rosenthal et al., 2022). Rectifying this underfunding was seen as a key priority to address
recruitment shortages of medical graduates to general practice.

Clinical placements are more expensive in primary care than secondary care settings. However, Q
practices taking students may experience a benefit through appropriate task shifting. Some researc

has indicated that clinical placements are beneficial to existing practices (Yiend et al., 2016). er

research on regional and rural clinical placements suggests a ‘turning point’ where clinic céfen

can become net financially beneficial to the practice after about two months (Hudson e )-

Hosting clinical placements can impact existing practices through three paths:

e Cost in time spent training rather than doing.
e Benefit in dollars received from the government for hosting placem

e Benefit in labour from the extra pairs of hands.

We expect that there will be a benefit to practices from hosting
placement model for Option 2 and Option 3 is different—b
Option 3 has a greater rural focus. As each option trains

placements at medical centres compared to larger hospitals than under Option 1. We have not found
evidence as to whether the benefits to a provider from%aking placement students differ based on the

size or type of the facility they are placed at. ¥gcation modelling by Health New Zealand shows there
is potential ability to provide clinical plaéements districts in rural New Zealand. However, the

investment required for the dist&

clinifal placements varies.
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3. Each option produces substantially more

doctors compared to the status quo

The first benefit set out in the investment logic map is that more doctors are trained in New Zealand.
This benefit is demonstrated in workforce modelling provided by the Analytics and Forecasting tea

in Health NZ's National People Services. The modelling forecasts the number of doctors under the

status quo, and the number of doctors under each option, according to assumptions specifiedgfor this

CBA. Key assumptions and results are provided in the sections below, and further detail of the

workforce modelling in Appendix A.

3.1 Key workforce assumptions

The options are assumed to produce different numbers of total doctors, an

on assumptions about the:

e retention of medical students from year to year

e proportion of doctors choosing to specialise in ge

e years after graduation before specialising as a GP

e rate of doctors leaving the New Zealand heal

Table 3: Workforce modelling assumptions

work

of GPs, based

%e call this ‘GP propensity’

e—we call this ‘exit rate.’

Assumption Status quo Option 2 Option 3
Retention’ 96%\0 hool students graduate and go on to PGY1

"03% retained each year for PGY18&2
GP propensity? 23%eurvent) 23% 33% 38%
Postgraduate ent) 8 8 7
years to become
a GP3
Workforce eX§ ent exit rate Current exit rate 9/10 of current exit | 9/10 of current exit
rate - GPs* rate rate

Current exit rate

Current exit rate

Current exit rate

Current exit rate

retention rates for Year 1 NZ graduates(MCNZ, n.d.).

dical school retention is based on average completion rates, and PGY1 and 2 rates are based on doctor

2 Based on the University of Wollongong experience (Cortie et al., 2023) and discussed with the expert panel.

3 Existing workforce data shows that doctors become vocationally registered in general practice eight years after
graduation on average. A slightly earlier uptake of the GPEP is assumed for graduates under Option 3.

4 Current exit rates are based on observations for each age and gender group in the Health NZ workforce model.
Reduced GP exit rates for Options 2 and 3 are based on research from Kwan et al. (2017) that shows longer-term

intentions for rural practice increase with an increase in the number of years of clinical placement in these

settings.
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3.2 Number of doctors

Option 3 is modelled to start two years later than Options 1 and 2. Once fully implemented, each
option is expected to produce 115 graduates entering PGY1 each year (see Table 3 for retention
assumptions).

We consider the number of additional graduates of medical education delivered through to 2042.
allows us to consider workforce outcomes at around 15 years after the increased intake is

implemented.
Compared to the status quo, each option produces a health workforce with significantl rs
(Figure 5). In 2043, compared to the status quo and rounded to the nearest 10, acrgss the enti
medical workforce there are an estimated: V

e 1,490 additional doctor FTEs under Option 1

¢ 1,500 additional doctor FTEs under Option 2

e 1,440 additional doctor FTEs under Option 3. V

luding house officers and

The number of doctors includes both resident medical office

All options have an increased intake of 120 med ents. The main assumptions driving the

difference in resulting medical graduate FTEg,are:
e Option 1 and 2 generating medi€al Mduates one year earlier than Option 3 (medical
school intake occurs two ye er, it takes one year longer)
¢ the differing propensiti@ng p general practice
e slightly better rete xef’ the New Zealand medical workforce where those GPs
undertake their ical degrees in a rural and/or primary focused programme.

registrars, and vocationally registered doctors working in pecialties and settings (i.e. GPs

and SMOs).
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Figure 5: Total doctors in NZ health workforce under each option (FTE), 2023-2043

32,000

30,000

28,000
26,000

24,000

Option 1
Option 2
@ (Option 3
s Status Quo %
22,000
20,000 V
2023 2025 2027 2029 2031 2033 2035

3.3 Number of additional vocati egistered doctors

Each option is assumed to have a different impa e number of doctors that have gone on to
become vocationally trained and registered (assumption®set out in Table 3). Table 4 shows the

additional FTE, broken down by GP and S ojected in 2043. The number of GPs produced by
each option relates to other benefits i i

¢ More New Zealand-trained p re doctors.
e More New Zealand- e
e Graduating doct ave gieater awareness of and connection to primary care.

ocational registration (2043)

SMO All vocationally registered doctors
101 199
97 239
65 229

www.thinkSapere.com Confidential 20



ﬁsapereﬁ

Figure 6: Additional doctors with vocational registration (2038-2043)

180 . 180 »
Additional GP FTE Additional SMO FTE
160 160
140 Option 1 140 Option 1
100 s ption 3 100 m——(Option 3
80 80
60 60
40 40
20 20
0 0
2037 2038 2039 2040 2041 2042 2038 2039 2 2 2042 2043

Note: graduates from the investment options do not achieve vocational registratio|

ther 2039 onwards.

p#bpensity to be a GP is below

The numbers above might seem counterintuitive at first. Th

50 per cent, there are more GP FTE at 2043 than SMO FT o main reasons for this:

e It takes relatively longer to train in other spedialties an
up in the SMO chart.

ecome a SMO, as seen in the ramp

e There is a portion of medical schoolgraduates that exit the New Zealand doctor workforce

(either leave medicine or move gVerse re they become vocationally registered, or they
ste

may never become vocation (at least within our modelling time horizon).
Therefore, SMOs are not the d@m complement to GPs (i.e. GP propensity + SMO

propensity <1). \
Evidence suggests that &1 etween 30 to 40 per cent of New Zealand medical school
din

graduates are not r Zealand.

oY

21 Confidential www.thinkSapere.com



ﬁsapereﬂ

Average percentage of
registered graduates
retained from 2009,
2010, and 2011 classes
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50 - expected to become 1 of registered
graduates r
40 - post-regist
1995-2016
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Average percentage
of registered graduates retained

20

10

1 2 3 4 5 6 7 8 10 11 12 13 171819202122
Number of years a

Source: Association of Salaried Medical Specialists, Research-Brief-specia -projections- _172060.2.pdf

Workforce data suggests that, currently, approximatelyf 40 per cent of medical graduates become
SMOs in New Zealand. Combined with the current cent propensity to become a GP, this results

in a similar figure of exit/non-vocationally r@ﬂ per cent).

More recent workforce data, provided€0 u Heéalth NZ, indicates that retention rates at PGY5 have
remained closer to the higher ~87 péfcengrat€, continuing the trend from the chart above. This
retention rate improvement in rlier years appears to continue in later years, although this is

based on few data points. \

3.4 Propenpsity todbecome a general practitioner is the

critica mption

ent propensity to become a GP at 23 per cent, as estimated by Health New Zealand's
and Forecasting team. This means that 23 per cent of current medical school graduates will
me vocationally registered GPs at some stage in their career. We use this value for the status quo
and Option 1.

We also assessed data and reporting from the Medical Schools Outcomes Database (MSOD). This data
showed that the general practice speciality was the first preference for approximately 28 per cent of
survey respondents at PGY5 (New Zealand MSOD Steering Group, 2022). Evidence suggests that 13 to
20 per cent of medical school graduates leave the New Zealand doctor workforce by PGY5.
Accounting for this, we arrive at a first preference to specialise in general practice of 22.4 to 24.4 per
cent of New Zealand medical school graduates (Association of Salaried Medical Specialists, 2019).
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We note that this percentage cannot be used directly for multiple reasons:

e The value is a proportion of survey respondents—the survey response rate was 49.6 per cent
of the graduating cohort.

e The value only represents first preference specialty at PGY5—some people may change their
preference to another specialty before specialising in general practice, while others may
change their preference from another specialty and choose to specialise in general practic

e The value does not account for ‘leakage’ where medical school graduates become
vocationally registered general practitioners before choosing to relocate offshore_We'hdte
that medical school graduates who have become fellows of RNZCGP have full right
as general practitioners in Australia.

Nonetheless, the closeness of this range to the estimated current GP propensijif givesglis confidence in

the 23 per cent figure.

Despite these data points, our expert panel could not come to a consw ®
Option 3

Option 3 proposes a new medical school based on the Do Medi€ine programme from the
University of Wollongong. Evidence suggests that 42.7 per of PGY10-12 doctors who graduated
ared to the national average of 27.7 per cent

n a subset of medical school graduates, limited

from the University of Wollongong become GPs, co
(Cortie et al., 2023). We note that this data was

by MSOD graduate exit survey responders apd ability to¥natch these respondents to the Australian
Health Practitioner Regulation Agency re Ma.
e 185 of the 221 (83.7 per cen ategfrom 2010 to 2012 were included for the University
of Wollongong.

e 5857 of the 8,981 \wce graduates from 2010 to 2012 were included in the national
Australian data.

These GP propensities could be over- or underestimated, depending on whether the specialties of the
e st

doctors included in y were representative of all doctors.

We use the 15 ge point uplift in GP propensity that the University of Wollongong has
i aboVe the Australian average. We then apply this to our status quo propensity of 23 per

a GP propensity of 38 per cent for Option 3.

tage point uplift methodology has some advantages, compared to using the 42.7 per cent
directly:

e It accounts for some of the fundamental differences in the New Zealand context compared to
Australia in the underlying propensity to be a GP. These could include health sector structure,
relative pay and working conditions, and cultural and geographical differences, among other
policy settings.

e Any over- or underestimated GP propensity arising from graduates not included in the survey
may be somewhat eliminated by subtracting the national average from the University of
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Wollongong estimates. This assumes that any reasons for over- or underestimation are similar
in each cohort.

e Given that the current propensity to be a GP may be different in the future, this uplift
methodology dampens the materiality of this baseline changing when comparing the options
to each other.

An alternative approach is to use the relative increase in GP propensity for Wollongong vis a vis th
rest of the Australian medical education system. This approach captures many of the benefits rgfative
to using the 42.7 figure directly outlined above.

The expert panel discussed the two approaches and concluded that the percentage poi i
approach is most appropriate.

Despite these data points, and the use of the uplift methodology, we remain yficertaion the
applicability of the University of Wollongong experience to the New Zeala ng..We note that
there are large uncertainties in the propensity to be a GP under this oJioV expert panel

could not come to a consensus on this.

We test a wide band of +/- 7.0 percentage points on the GP pro y faF¥ this option in
sensitivity/scenario analysis.

Option 2

We could not find a data point on which to bas pensity to become a GP for Option 2. The

expert panel agreed that it was difficult to f an assumption as Option 2 has not been specified at
the same level of detail as Option 3. [V

It is reasonable to expect that the prpe tgfbecome a GP for Option 2 would fall between the
status quo and Option 3. That isga rural immersion programme is likely to produce more GPs than the
status quo, but fewer than a icu nd selection criteria that have a primary focus of uplifting the
number of graduates th com s.

We set this at two- of the"plift achieved by Option 3 over the status quo. This assumes that the
Option 2 programmge would be closer in outcomes to Option 3 than Option 1 or the status quo.
Again, we tes iti at +/- 7.0 percentage points.

3.5 of exit from the medical profession

efer to the rate at which people, for whatever reason, exit the New Zealand medical
wagkforce. This may be to move to a different country, work in an area other than medicine, commit
to further study, or to make lifestyle adjustments to achieve other goals. Exit rates are explicitly
modelled based on observed past behaviour of age and gender groups.

Exit rates are also assumed to be lower for GPs under Options 2 and 3. We draw on research from
Kwan et al. (2017) that shows longer-term intentions for rural practice increase with an increase in the
number of years of clinical placement in these settings.
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4. Approach to cost-benefit analysis

Section 3 set out the modelled number of doctors that the shortlisted options will provide, based on a
set of assumptions. The main benefit to society arises from the healthcare that those medical
graduates deliver to the people of New Zealand. The remainder of this report sets out the CBA of the
shortlisted options.

We have highlighted that the propensity to become a GP is a critical assumption underpinnir%Q

workforce modelling. The number of GPs and SMOs flows through as a key input to the CBA

4.1 Approach and methodology %

Our approach aligns with the New Zealand Treasury's guide to social cost-begtefit analysis (New
n

Zealand Treasury, 2015). The CBA focuses on the costs and benefits of each e national

level. This includes both measurable and monetisable costs and benefigs, and n onetisable
benefits. We also consider sensitivity to key assumptions and inputs:

4.1.1 Method

The CBA has sourced information from the PBC, and the strateégic and financial cases of the DBC,
including:

¢ investment logic mapping—Ilinking the problems) objectives and benefits

e current state and three specifiedg®ptio

¢ the estimated cost of the st ang three alternative options

e data collected from stakghold&rs bysthe Ministry.

We have added to these i
information provided b

tsxathering further evidence from our own literature review,
olders, and input and assumption testing by an expert panel. Details of
our main assumptioffs, iImportaRt context and modelling are set out in the appendices.

In our analysisywe u e six key steps:

eyview counterfactual (status quo) and options.

aithe scope and analysis period.

ify costs and benefits—based on literature review and engagement with the Ministry,
other agencies and an expert panel to test costs and benefits.

Measure and (where possible) monetise costs and benefits—for each measurable cost and
benefit, we quantify the difference between the option and the status quo, convert to
monetary values and calculate a present value. We apply economic valuation approaches, by
using market prices, and shadow pricing where applicable for benefits like improved health
outcomes.
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5. Conduct sensitivity analysis—adjusting a range of CBA inputs/assumptions, to determine their
impact on the results. Both the Ministry and expert panel have suggested parameters to test.
Treasury's alternative discount rate is also used in the sensitivity analysis.

6. Compile the CBA report.

4.1.2 Time period and discounting

Our CBA estimates the lifetime costs and benefits of doctors trained between 2026 and 2042 @Q
. Ay

(consistent with the workforce modelling).

e Initial investments are assumed to occur between 2026 and 2029 (including pla
construction required and initial set-up).

e The first year of additional student intake is:

o 2026 for Options 1 and 2

o 2028 for Option 3 V
e The costs of medical education are captured through to®042¢and t€rminal values for capital

investments are applied at that point.

e The lifetime costs and benefits extend over the car o se graduating doctors. Ideally,
we would estimate costs and benefits right thkough to%etirement of the last graduating
cohort; however, our modelling is limite availability of Statistics New Zealand
population projections (to 2073).

e Costs and benefits are discoun tMt value as at 2026, using Treasury's

recommended discount rateg;

o 2 per cent for 1% 30
o 1.5 per ceniffor§ears 31to 100

o Sensiti at 8 per cent.

4.1.3 Summigry etonomic metrics

We present tva metrics to provide a basis for comparing the investment options:
o @ 2seht value (NPV) for each option to assess total economic value.

t-cost ratio (BCR) to determine the efficiency of spend on a per dollar basis.

B Limitations and key dependencies

The limitations of our analysis, given the time available, include the following:

e The key outcomes and benefits, such as improved health outcomes, arise indirectly. The
options provide for additional medical students compared to the status quo, differing
predominantly by their location and curriculum. While a causal link is logical and expected,
the benefits accrue over time and at a system level. This results in significant uncertainty,
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exacerbated by the delay between making the investment and an increase in the size of the
health workforce.

e Our analysis relies on past research both in New Zealand and overseas. The findings observed
historically and/or internationally might not replicate themselves in the future New Zealand
context. Our sensitivity analysis and a degree of conservatism in assumptions attempt to
address this, among other limitations.

e Workforce modelling by Health NZ, a key input into our modelling, extends to 2042. W,
modelled the impacts of doctors trained up to this date under each option and exterge
forecast to 2073 to capture the benefits provided by the last cohort of doctors t d
the course of their careers.

e Where there are limitations relevant to certain aspects of our analysis, we ese as
these aspects are discussed.

There are several dependencies and key external factors relevant to achieving¥he rg8ulting health
outcomes. Most of these are beyond the investment objectives and beYand ouy Scope to consider as
individual options.

e Relative pay and broader funding for GPs/primary ra

¢ Incentives and operating models for GPs to work i al locations.

e Any support for access to the health system.

e Regulation of medical training and who can tise medicine in New Zealand.

Won (such as the role of online consultations or

e Potential changes in models of se

nurse practitioners relative to
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5. Costs

Costs for the three options are summarised in Table 5.

Operational costs associated with the training of additional medical graduates are estimated from
2026 to 2042 in present value terms using a discount rate of 2 per cent (analysis years 1 to 30) and 1.
per cent (analysis years 31+). All costs are reported incremental to the status quo. Terminal values
presented as negative figures because they offset the costs presented.

Option 1 results in total costs of $10.9 billion, Option 2 $10.2 billion, and Option 3 $9.0 billien. Wis
difference is largely driven by the cost of doctors in the workforce. The cost of doctors i

workforce is estimated over the 2026 to 2073 period.
GPs are comparatively cheaper than SMOs, meaning Option 3’s greater numb€r of g relative to
SMOs results in its lower cost.

Interestingly, Option 3 results in lower operating expenditure (opex low op&% arises because its
medical programme has one less year of medical education, whilefits ntake starts two years
later (and therefore has two fewer years of opex). However, i ursdfigher capital expenditure
(capex) because it requires a new build on campus.

Table 5: Summary of economic costs ($ millions)

Category Component Option 1 Option 2 Option 3

Costs of medical education \
Opex Course costs s 9(2)(J)

Rural immersion

Subtotal 513.6 | 508.0 | 361.6
s 9(2)()

Capex Universj mpusifacilities

nt facilities

development costs

tructure development support

Clinical placement coordination

Business case implementation

Subtotal | 49.0 | 81.5 | 236.3
Terminal New building s 9(2)()
value of

Refurbishment of existing facilities
assets

Clinical placement facilities

Subtotal | (25.1) | (42.3) | (105.7)
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Category Component Option 1 Option 2 Option 3
Total cost of medical education 537.5 547.3 492.2
Cost of doctors in the workforce
s 9(2)(f)(iv
Cost of GP | GP salaries (2)(A)Wv)
care
Direct costs
Subtotal 1,464.4 2,167.8 2.
s 9(2)(f)(iv)
Cost of SMO salaries
specialist )
care Direct costs
Overhead allocation
Subtotal 6,743. 167.8 4,391.3
Cost of RMOs ¥4 2,047.7 1,816.8
Total cost of doctors in the workforce 9 9,688.2 8,561.0
Total economic costs 10,880.4 10,235.5 9,053.2

Non-monetised costs are not shown in the t

e. These costs include the foregone earnings from

students who continue to study, the co edialist training beyond university, the offset teaching

costs in alternative courses, student l@a ions, and the deadweight cost of taxation.

Costs were calculated from da ided by the Ministry and Health NZ, as well as the best available
data found through desktogfres@arch. Where required, conservative assumptions have been made,
requiring subjective jud t thathhas been reviewed by the expert panel. Detailed assumptions are

outlined in AppendiyB:

edical education

5.1 Co
ection details the estimated costs of medical education. It includes opex, capex, and

The follo d
t r ue of assets.

.1 Operating expenditure

Opex is associated with the resource cost of running the universities’ operations. Opex figures are
estimated using tuition subsidies (the government’s contribution), student fees (students’
contribution), and rural immersion costs.
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We use a revenue-based approach to estimate the opex of each option. This approach relies on
university revenue as a proxy? for opex because detailed information on the cost structures of
Auckland and Otago universities is unavailable. In addition, both Auckland and Otago universities
have requested full tuition subsidies under Options 1 and 2. This request indicates that course revenue
would be allocated to cover the necessary resources under both options.

s 9(2)(f)(iv)

Options 2 and 3 do not include any rural immersion costs. Under these two option %

S are

expected to participate in an approximate year-long rural placement. The assg€iate ex for these

placements is expected to be covered within the existing tuition subsidies

A summary of the costs is presented in the table below. The detaile W

I's es.

underlying these
estimates are outlined in Table 27 of Appendix B.

Table 6: Operating expenditure ($ millions)

Option 1 Option 2 Option 3

Course costs Tuition subsidies s 9(2)(f)(v)
Course fees \
Subtotal
Rural medical immersion programges
Total opex 513.6 | 508.0 | 361.6

5.1.2 Capitafl expenditure

Capex refers o costs incurred to acquire, construct, and equip the facilities required under
each opticn, T ain components of capex are:

@ ity campus facilities, including construction of a new medical school

C

al placement facilities, to develop the capital required to accommodate additional
udent placement in hospitals. These include:

o primary care facilities
o selective/elective accommodation

o rural hub and spoke centres (Option 2 only)

9 To be clear, although these costs have been passed through, this is the best method we have available to ensure
a consistent approach across options. Building up the costs through evaluating tuition costs for each party is not
possible.
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o regional base hospitals (Option 3 only)
o community learning centres (Option 3 only).
e curriculum development costs
e infrastructure development support
e clinical placement coordination to support new placements (over three years)

e business case implementation.

Option 3 incurs the highest university facilities capex because of the construction of a new Ic
school. Options 1 and 2 do not incur costs for new buildings on-campus. Universities of

Otago have reported that they would not require any capex for campus facilities. The i
assumption is that existing facilities and equipment would be able to accommoda
students.

Clinical placement facilities include the capex associated with establishing iffrasffuctufe needed to

support placements. All options include three years of clinical placements, wit irst and third year
of placements expected to be broadly similar across all options. T ::ch is in the second

year of placement.

In all three options, primary care placements are envision estiM@te is based on 60 sites for a
total of 180 rooms. These costs are assumed to be equal acfggs options, though occurring one year

later for Option 3.

Students in Options 2 and 3 would undertake a longitu@lipal rural placement in their middle year of

clinical placements. While doing so, Optio ports students through rural hubs and Option 3

establishes community learning centre,

Options 2 and 3 is equal, i.e. both optio
comparable in scale. We note that Option
n f N
ntres that

s that the capex of clinical placement facilities for
necessitate investment in facilities which are
clinical placement capex is incurred one year earlier.

Option 3 has a provisio munity learning centres, including seven rural/regional hospitals
and five larger medical ffer urgent care services. Placement capacity would be expanded
at six potential regigfial base ho8pital sites.

s 9(2)(f)(iv)

?\
O

Further details of our assumptions for the capex estimate are provided in Table 28 in Appendix B.
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Table 7: Capital expenditure ($ millions)

Option 1 | Option 2 | Option 3

University New building s 9(2)(f)(iv)
campus facilities Equipment

Refurbishment of existing facilities

Contingency

Subtotal 0.0 0.0 3
Clinical Regional hospitals s 9(2)(f)(iv)
Z:;i:z:nt Community learning centres

Rural hubs

Primary care facilities

Selective/elective accommodation

Subtotal .7V78.5 | 77.0
Curriculum development costs 529( )

Infrastructure development support

Clinical placement coordination

Business case implementation

Total capital expenditure 49.0 81.5 236.3
5.1.3 Terminal value o s foffsets capex costs)
In a CBA, the terminal value ofgas rs to the value of the asset at the end of the analysis period.
It represents the residual e ofighe asset that can be used or sold. These costs are presented in

negative terms because theyWeffset the capex costs incurred at the project.

The terminal value @f the aSset is estimated by subtracting depreciation incurred over the analysis
period from the,boo of the asset post construction. It is assumed that the asset loses value at a

constant rate ok?

The re @ evterminal value estimate are presented in Table 8. Values are reported as negative
becglise they offset the capex costs. Terminal values range from -$25.1 million for Option 2,
million for Option 3. Option 3 has a higher terminal value (in absolute terms) because it

seful life.

Table 8: Terminal value ($ millions)

9(2)(F)(iv), s 9(2)())
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Option 1 Option 2 Option 3

Total (25.1) (42.3) (105.7)

The assumptions underpinning this analysis can be found in Table 31 in Appendix B.

5.2 Costs of doctors in the health workforce

analysis to ensure a comprehensive assessment.

5.2.1 Cost of general practitioner care V
The options will result in more GPs working in New Zealand tha iseWould be the case under

the status quo. The additional GP care will incur costs to deli
into four categories:

ave split the cost of GP care

1. Salaries paid directly to GPs for their service

2. Direct costs to cover expenses directly tied to'@Ps" activities e.g. medical equipment and
professional subscriptions.

3. Supporting staff costs for stafffemployed¥o assist GPs in their work. We have not included
nursing or allied staff becau ogfot expect simply increasing GP numbers will alleviate
New Zealand's nursin age. This is consistent with the cost of specialist care estimate.

R

4. An overheads allg€ationgr practice capital.

The first step is to a whe the additional GPs will require additional general practice
supporting infrastricture ofynot. To assess this, we examine vacancies for GPs in the health system
today. To the gxtent s are filling vacancies, there is existing capacity in the system and

supporting sta erheads will not be required.

of GP practices reported a vacancy in 2023 (New Zealand Doctor, 2023), up from 31
(The Royal New Zealand College of General Practitioners, 2018). Combining the 31

) estimates that there are at least 295 GP vacancies currently.

The number of vacancies through to 2073 is uncertain. In the short term, we may expect the current

trend to continue because 37 per cent of the GP workforce is expected to retire in the next five years
(The Royal New Zealand College of General Practitioners, 2022). However, forecasting out to 2073 is

extremely uncertain.

For conservatism, our base case assumption is to assume that 50 per cent of GPs are filling vacancies,
with 50 per cent requiring additional supporting infrastructure. Our sensitivity testing models both
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100 per cent of GPs requiring supporting infrastructure, and 0 per cent of GPs requiring supporting

GP salaries are observed from the 2024 single-employer collective agreement (SECA). Direct costs,
supporting staff costs, and the overhead allocation are estimated as proportions of this salary figure.
For example, our practice data showed that supporting staff costs were 52 per cent of GP salaries, so

from Sapere’s 2022 capitation review, using a survey of general practices. Detailed assumptions

we estimate supporting staff salaries as 52 per cent of each option’s GP salary costs. Data is deriveQ

underpinning our estimate are summarised in Table 29 of Appendix B.

The results of this are presented in Table 9. The cost of GP care ranges from $1,464 mil
1 to $2,353 million for Option 3. The costs scale proportionately with the number of ad

provided to New Zealand under each option, i.e. the more GPs provided, the great

incurred for them to deliver care.

Table 9: Cost of GP care ($ millions)

lign fo i
al GPs
)

Option ‘ OB on 2 Option 3
GPs filling vacancies s 9(2)()
Subtotal | 83.4 | 715.6 | 776.6
GPs requiring additional $9(2)0)
supporting infrastructure
| Subtotal 981.0 1,452.2 1,576.2
Total 1,464.4 2,167.8 2,352.8

quo. The cost

id to SMOs.

sposables.

5.2.2 Cost offibspital specialist doctors
The options wilhresulti reater number of senior medical officers (SMOs) than under the status

omprises three categories:

costs incurred from increasing hospital output, e.g. pharmaceutical costs, implants, and

An overheads allocation to account for new hospital capital required by SMOs, e.g. machinery.

Incidental salaries paid to supporting staff—for example nursing or allied health staff costs—are not
included in our estimate. The 2024 New Zealand Health Workforce Plan states that under current
conditions, New Zealand will be short 4,100 FTE nurses and 4,450 FTE allied health professionals (Te
Whatu Ora, 2024). It is unlikely that simply increasing SMOs will address this gap. The existing
shortage alone should provide suitable impetus to invest in hiring additional supporting staff,
regardless of any increase in hospital SMOs. Put another way, if the existing shortage does not lead to
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more support staff, then adding SMOs is even less likely to do so. However, we do test the impact of
including incidental salaries in the sensitivity analysis.

s 9(2)()

10 These districts were selected based on reliability of data.

T WIES is a funding system for understanding resource pressure produced by inpatient events that calculates the
WIES for inpatient hospital discharges based on their complexity and resource use. This enables a standardised
measure of the cost of inpatient events throughout New Zealand.
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s 9(2)()

Totals | er37 | 54727 43913 Q
5.2.3 Cost of resident medical officers @
Each option would result in a greater number of RMOs than under the status quo. In oufa is, We
have included only the salaries for RMOs. We have excluded the cost of supervisioggor sev,
reasons.

First, we expect a large part of the supervision to be absorbed into the exis alth®are system,

which already supports RMO training and development. Second, accu%’7 ng supervision
tu

costs is challenging due to limited available data and variability acrg®s ingtitutigns. The nature of these
costs often depends on factors such as the distribution of RMOsfacrogs speeialties, the availability of
senior staff, and existing workload capacities in hospitals.

We have also not added an overhead allocation to RMOs. | r calculation of the cost of specialist

care, we assigned all inpatient and outpatient events §© SMOs. Phese were then costed using the

relevant direct cost and overhead cost categories: ing an additional overhead allocation for

RMOs would result in double-counting some,of these costs, as the overheads for inpatient and
outpatient events are already fully acco W SMO cost estimates.

s 9(2)()

N

s not included

There were five cost categories not included on our analysis. These exemptions are explained below.

5.3.1 Forgone earnings from students who continue to study

We did not monetise the economic cost of forgone earnings from students that would have joined the
workforce had they not been accepted into medical school. The logic is that the private benefit to the
individual—such as personal satisfaction, social status, and vocation—approximately offsets the
private cost—such as forgone earnings. However, these private benefits are not able to be quantified,
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and we therefore do not know the extent that the foregone earnings are offset by private benefits. As
a result, we do not monetise this cost.

Higher future earnings are not included in the private benefit examples. GPs receive salaries from the
government as compensation for their services (i.e. a transfer). The outputs of these services are
benefits to the community, e.g. better continuity of care or reduced amenable mortality. Estimating
both salaries and better continuity of care or reduced amenable mortality would therefore double-
count benefits.

5.3.2 The cost of specialist training beyond university

The standard route for GPs to become an independent GP is through the General Practicé Edugation

Programme (GPEP). The GPEP is a structured training pathway that prepares medic or
independent practice as a fully qualified GP. Administered by the RNZCGP, th€ GPEPBuilds on the
broad clinical foundation acquired in medical school and subsequent junio rs, providing

more focused, community-based training and mentorship.

SMOs will also complete advanced vocational training in their figid. M, physicians can
complete the basic and advanced training through the Royal# i
’ @ ealand College of Psychiatrists

However, we are unable to reliably include the ¢ hese specialised training programmes due to

the complexity of the task and limited data available. Ea@h specialty’s training pathway involves

different curricula, supervision arrangemegts, @linicalsettings, and progression timelines, making it

difficult to establish a standard cost prdfile #/floredVer, consistent financial data is often not publicly

e costs of training beyond university for any option.

available. For these reasons, we do nat i
We note that to the extent thatot ciality training is more expensive than GPEP training, Options

1 and 2 would have highegfCosts than Option 3.

5.3.3 Offsetfteaching costs in alternative courses

In CBAs, it is a o focus on primary market effects only, while secondary market effects are
rovided that markets are efficient (Boardman et al., 2018). In this context, the

Ke ers to the direct impacts on the market for medical education. Secondary markets
inyalve gf effects, such as changes in other courses due to the introduction of a new
@ graduate medicine course.

oupting secondary market effects can lead to inadvertent double counting, if some resources are
transferred rather than created or used. Transfers are excluded from CBAs because there is no real
change in resource. In addition, estimating all complex interactions and adjustments associated with
secondary markets can be challenging and imprecise.

In our case, greater capacity for medicine courses may reduce alternative courses’ participation (as
students are accepted into undergraduate medicine courses) that may result in these courses having
lower opex. However, reductions in these courses’ opex can represent a transfer of resources to
undergraduate medicine courses, rather than a reduction in resource use. If we counted both the
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alternative course’s reduced opex and the medical school's opex, we would double-count the same
resource. Therefore, the alternative course’s opex reduction can be seen as a reallocation of an
existing resource and should not be counted in the CBA.

5.3.4 Student loan implications

Students can borrow from the government to fund their university course costs and living expense.
We exclude these student loans from our analysis for the following reasons.

For course costs, students borrow from the government to pay universities for tuition. This m

the teaching resource used to provide education. We have already estimated the cost o
education in our estimation of opex. To also include student loans for course costs alysis
would double-count the cost of providing education.

For living expenses, students also borrow from the government to cover their'@@stgf living. Similar to
course costs, the flow of funds is a transfer. The resource used is theyli expense of students. We do
not expect any material change in students’ living expenses undgfanygef tRgfoptions, when compared
to the status quo.

5.3.5 Deadweight cost of taxation

We have not included the deadweight cost of ta in our analysis. The deadweight cost of taxation

. Taxation Yesults in an efficiency cost to society because

arises from government funding from taxati
it encourages people to move away fro i re taxed towards things that are more lightly

taxed. The Treasury provides the exa e tax in the market for labour and leisure. Income
tax on labour income discourages w
income tax, people would wor, cause the pay-off is higher (New Zealand Treasury, 2015). This

distorted choice representsg@ los§in economic efficiency.

We have chosen not tg.includgthe deadweight cost of taxation because it is not clear what proportion
of Crown funding wbuld benew versus reallocated from existing funding within the health system. If a

significant portion e funding is reallocated rather than generated, the associated deadweight loss

r example, if a portion of the funding is sourced from reduced spending in
tives or from operational efficiencies, the overall tax burden would remain
e economic distortions associated with new taxation would be avoided.
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6. Benefits

The investment logic identifies a series of benefits aligned to the investment objectives. Central to this
CBA is the improved patient experience and outcomes resulting from improved access to care. This
benefit flows from the increased number of GPs and SMOs produced under each option.

A larger and more stable workforce also has a benefit to the health system, in terms of improved f
and efficiency, and relieving pressure on the system overall. There are further impacts that we jdénti
and comment on in this report, that are not necessarily captured in the investment logic. The
include competitive effects from a potential new player and ‘real option value'.

Table 11: Present value of monetised benefits ($ millions)

Option 1 Option 3
Monetised Benefits
Health outcomes — life expectancy gain 1 15,237 15,048
Health system — RMO benefits 2,048 1,817
Health system — reduced ED visits 1013 1114 1410
Patient experience — reduced travel time 1 2 2

6.1 Health outcomes - I'Wectancy gain

Our review of the literature revealed
(HrQol) impacts of both GPs and SM
address this gap, we conducte@jthe tudy to estimate these effects and then incorporated

Il as the contributions of SMOs to life expectancy. To

monetised estimates int CBANBelow, we provide a summary of our approach and results. A
detailed technical explapatioms provided in Appendix E.

1. D
2. @ adjusted life expectancy (HALE)—the number of years people live in good health.

is uses data and techniques that have previously been used to estimate the impacts of
icians on life expectancy among OECD countries (Roffia et al., 2023).

6.1.1 Both general practitioners and senior medical officers

significantly improve population health outcomes

Our analysis reveals statistically significant positive associations between the number of healthcare

professionals and health outcomes. Each additional:
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eGP per 10,000 population increases HALE by 18 days and life expectancy by 21.5 days
annually.

e SMO per 10,000 population increases HALE by 16 days and life expectancy by 13 days
annually.

While the magnitude of GP impacts on both health outcomes is larger compared to SMOs, further
tests to analyse this difference found that the difference between the coefficients for GPs and SM
was not statistically significant. This means that contributions of GPs and SMOs to health outcagftes
are similar, underscoring their complementary roles in healthcare systems. Our finding that t

difference between the coefficients is not statistically significant leads us to include a se i
where SMOs produce the same life expectancy benefit as GPs. Robustness tests confirm religbility

of these findings across various model specifications. v
6.1.2 Our results are comparable with existing e (o
Our study fills gaps in the existing literature by simultaneously qua acts of GPs and

SMOs on both morbidity (HALE) and mortality (LE). Previous studi€s have ly focused on mortality
or pooled the effects of healthcare professionals without distigguiSifing een generalist and

specialist roles.

e A United States study (Basu et al., 2019) esti
It found that GPs contribute approximat .
than SMOs. Similarly, this study shows that GP
expectancy compared to SMOs, vali

ted thelgffects of GPs and SMOs on mortality.
times more to life expectancy improvements

ve a 1.64 times higher impact on life
ing the findings in a different geographic and system

context.

¢ (Roffia et al.,, 2023) pooled mé&di tors in OECD countries without distinguishing between
GPs and SMOs, estimati erage increase of 0.049 years (18 days) in life expectancy per
additional doctor, jg€r 100000 people. The midpoint of our study’s results for GPs (0.059 years)
and SMOs (0.036"yeags) alighs closely with Roffia’s pooled estimate, providing further
confidence i otr findi

0

e The life exp8tangg/gains in our analysis are consistent with established findings that link GP
oved health outcomes, especially where there are shortages and low access.
&

ars for females and males respectively. These values closely align with the life expectancy
improvement of 0.059 years per additional GP observed in our study.

. (2024) undertook a cross-sectional, ecological study in England, with life
anCy data in the National General Practice Profiles system for 2015 to 2019. They found
r every additional GP per 1,000 population, life expectancy increased by 0.57 and 0.50

6.1.3 Econometric methods

We used publicly available panel data from the World Health Organization (WHO) and the World
Bank, focusing on countries with universal healthcare systems and high public health service coverage
(15 OECD countries, including New Zealand and Australia, between 2000 and 2021).

www.thinkSapere.com Confidential 40



ﬁsapereﬂ

We applied statistical techniques, including Arellano-Bond dynamic panel models and two-way fixed
effects models (controlling for unique country impacts on outcomes and for changes over time), to
address challenges such as:

e reverse causality—ensuring that observed effects of health professionals on health outcomes
are not driven by healthier populations attracting more doctors. If health outcomes influence
GP or SMO counts, estimated coefficients could misrepresent the true effects of an additio
doctor on health outcomes, and result in misinformed conclusions on the importance o
doctor availability. It is, however, reasonable to assume that an increase in the numbgfof
available doctors would have at least some positive impact on overall health outcemges:

e unobserved confounders—controlling for factors like gross domestic product,
prevalence, hospital bed density, and population characteristics, to isolate e act of
GPs and SMOs. Using two-way fixed effects, we account for differencg§’bet countries or
time periods that could influence the relationship between healthc esstonal density
and health outcomes (e.g. baseline health profiles, healthcare system desigh, pandemic

impacts, technological and economic changes, etc.). Failin untgor important
confounding factors could lead to biased estimates an degfine¥the robustness of findings.

e dynamic relationships—accounting for ways in whij
develop over time. Temporal healthcare impacts t

of healthcare professionals
e Unicaptured may misrepresent true
effects of doctor availability on health outcorfles, resulting in an undervaluation of investment

into healthcare resources.

Without addressing these issues, analysis mi§ht introduce uncertainty to the precise magnitude of the
impact of additional doctors. However,

iquely bias the outcome of the options,

antglifference in the estimated effect of GPs and SMOs on

particularly as there is no statisticall

health outcomes. Our robustness test§jpresefited in Table 35 confirm the reliability of our findings.

6.1.4 We confi& robustness of our findings through
n

additi analyses
We undertook additigpal
of GPs and S 0,000 population (t-2 years and t-4 years), and controlling for other time-

alyses, including testing different model specifications such as deeper lags

variant j ”! h determinants such as unemployment and alcohol consumption.
)

isults of sensitivity analysis

at while findings are consistent, using deeper lags of GPs and SMOs per 10,000 population, such as
Ayears and -4 years, leads to lack of statistical significance of GPs and SMOs per 10,000 population
impacts on life expectancy. One explanation is the reduced sample size which increases variation.

Another feasible interpretation, which also aligns with the observed smaller coefficient sizes in these
estimations (compared to the t—1 specification), is that the impacts of GPs and SMOs on life expectancy occur
within a more immediate timeframe rather than being delayed. This would explain the larger and statistically
significant coefficients for the t—1 estimation compared to the t-2 and t-4 coefficients.

This interpretation is consistent with health economic modelling of health outcomes and investments. For
example, in the seminal Grossman Model of Health (Grossman, 2017) the effects of health investments are
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more immediate and depreciate over time. This concept aligns with our findings of significant impacts at #-1,
whereas past investments appear to have depreciated effects at deeper lags. Furthermore, it can be seen as a
rational choice to seek GP or SMO care at the onset of illness/injury, as earlier treatment typically leads to
better health outcomes. This behaviour helps explain the stronger and more immediate returns reflected in the
¢-1 coefficients versus deeper lags. It is important to understand that this does not imply that GPs and SMOs
have no future returns on life expectancy. Rather, while the returns are positive, they tend to materialise in the
near future rather than over longer periods.

The impact of GPs and other SMOs on LE and HALE remain equal

For all sensitivity tests conducted as regression analyses, we test the null hypothesis that the coefficien GP
and other specialist impacts on HALE and LE are equal. Our tests confirm the null hypothesis, indicati
the coefficients are not statistically significantly different from each other in either specification.

eeMGPs and SMOs,
in each case

Despite the lack of statistically significant difference in the estimated LE gai
in the absence of alternative evidence, we estimate the value of the estimat

using the point value. We test these gains extensively using both oneﬁ-

analysis and
probabilistic sensitivity analysis.

6.1.5 Quantifying and monetising the tancy gain

For this CBA, the health benefit is generated by additional mé@ical graduates produced through to
2042, who go on to become GPs and SMOs and i
previously discussed, we model the lifetime costs an efits of these medical graduates. This allows
us to capture the costs and benefits those Won to deliver in healthcare over the course of

e life expectancy for the population. As

their careers.

al d SMOs may not be seen immediately. We therefore
ple moving average. This develops a lagged impact, or ramp

firsyear where there are additional GPs or SMOs (compared to the

status quo), the life exp bengfit in that year would only be one tenth of the full benefit of
higher GP density. onal i

projects each year.

years are added to the number of deaths that Statistics New Zealand

Table 12 sho ber of life years gained, as a result of additional GP and SMO doctors in the
arcé, under each of the three options.

gained GP SMO Total
Option 1 18,609 16,884 35,493
Option 2 27,481 13,733 41,214
Option 3 29,778 10,926 40,704

Option 2 has the highest total life expectancy benefit. Compared to Option 1, this is driven by a higher
propensity to be a GP, and therefore weighted towards the higher GP benefit per additional doctor.
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Compared to Option 3, Option 2 starts generating SMOs one year earlier, which slightly outweighs
Option 3's additional GP benefit.

Box 3: Estimating the value of a life year

Life years gained were monetised using the central value of a statistical life (VOSL) of $10.17 million from the
Treasury's CBAx impact database. This was converted to the value of a statistical life year (VSLY). Translating
the value of a statistical life to the value of a life year is an established methodology. This is common in
multiple sectors and contexts to value additional life, for instance, by the Health and Air Pollution in Ne
Zealand model produced for multiple governmental organisations—the Ministry of Health, Ministry f
Environment, the Ministry of Transport and the New Zealand Transport Agency (Kuschel et al., 20 t
also a recommended methodology produced by the University of Otago for the Ministry of Tra
estimate the health value of active transport (University of Otago, 2023). We note that thisggnversi
methodology implicitly assumes that a year of life is of equal value, regardless of the age a ccurs.

ages of five and six.

We then calculate the present value of RLE, seen as of benefits accrued over time. We use the
Treasury social rate of time preference rates of Zper cent for the first 30 years, and 1.5 per cent thereafter.

We then calculate the average present valu€’of RLESei@hted by the population size of each group. This
results in a weighted average PV of RL yeaps: We then divide the VOSL by this figure, resulting in a
VSLY of $369,696.

We note that the VOSL used
2023 as a result of new su

Both sources have issues in their application. The QALY value used in the Treasury’s CBAx impacts database is
based on Pharmac's reported average cost-effectiveness of all investments made in a year. This includes a
range of investments, and is not the marginal (or maximum) value that Pharmac would be willing to spend to
gain a QALY. Indeed, some of these investments may even be cost-saving, which could significantly reduce the
value of a QALY derived from these figures.

Min of Transport increased substantially (approximately 2.5 times) in
and k completed on behalf of and by the Ministry of Transport. Their

, versus the more conservative $8.1 million figure we use (before adjusting to

e value of a quality-adjusted life year (QALY) directly from the Treasury’s CBAx impacts database
applying the rule-of-thumb developed by the World Health Organization of a health investment
being cost-effective where the cost of saving a disability-adjusted life year (DALY) is between one-
and three-times GDP.

43
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The World Health Organization (WHO) themselves have subsequently advised against the use of GDP-based
cost-effectiveness thresholds (Bertram et al., 2016). In addition, neither the WHO or the Treasury’s value
necessarily accounts for other social benefits from improved health or saving life, as they are largely focused
on the value of health itself.

As such, we chose to use the VOSL to VSLY conversion method described above.

The monetised life expectancy benefits are set out in Table 13.

Table 13: Present value of monetised life expectancy benefits from addtional GPs and SMOs under eac

millions)
GP SMO
Option 1 6,880 6,242
Option 2 10,160 5077 15,237
Option 3 11,009 4,039 15,048
As expected, the ranking and relative differences between the m sedgralues remain the same as

that of the present value of life years gained.

6.2 Health system - registeredimedkal officer benefits

There is even less evidence to quantify the
health workforce. We would therefore eygect t

efit of an RMO. However, they play a key role in the

benefit they provide would be at least as much

as they cost. As a very conservative v, assume that their benefit is at least equal to their salary.

Table 14: Present value of RMO be illiows)

Option 1 Q '\I 2,135

Option 2 2,048
Option 3 1,817
6 th system resilience through strong primary care

eased training of medical professionals will lead to a more resilient health system.

There is a strong indication in the health services literature that greater GP numbers reduce
whole-of-system healthcare costs

GPs provide primary care, which plays a crucial role in the early detection of diseases and therefore
early treatment and intervention. Research has consistently shown that robust primary care systems
are associated with lower overall healthcare costs, largely due to fewer hospitalisations and
emergency care requirements (Bazemore et al., 2015; Starfield et al., 2005). It has been recognised for
some time that active and capable primary care reduces costs elsewhere in the health system. Cree et
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al. (2006) recognised good continuity of care reduces ED admissions by 60 to 75 per cent among
patients with asthma, an ambulatory care sensitive condition. The supply of GPs is not the only
component of a resilient health system, but it is vital alongside the contributions of other healthcare
professionals and the efficiency of supporting systems.

Baker et al. (2024) conducted a cross-sectional study of patient life expectancy in 2015 to 2019 and
found that a greater number of GPs was positively associated with improved life expectancy amon
patients in England. Similarly, in an epidemiological study of US population data, Basu et al. (2019)
found that every 10 additional primary care physicians per 100,000 population was associatedfvit
51.5 day increase in life expectancy.

There are resilience benefits through reduced turnover

When more GPs are available, health provider entities will face fewer instances of u sitions.
This larger employee pool allows employers to fill vacancies more quickly.

iring processes
reduce the need for extensive recruitment campaigns, which could involve e i

job fairs, and recruitment agencies. Additionally, a steady entry of pgteftial em
the time and resources spent on interviewing and evaluating ca at

e on advertising,
yees can decrease

Benefits from reduced turnover are higher in rural areas. A g New Zealand Medical
Workforce Survey 2023, 60 per cent of internationally trai eave after two years, compared
with just 2 per cent of locally trained doctors (MCNZ,£023). understand it is common for

internationally trained doctors to use New Zeala through path to registration in Australia,
leading to higher churn. Internationally trained doctorsSalso fill a larger proportion of roles in rural

practice (48 per cent) than in urban practi er cent). With more locally trained doctors under
each of the options, reduced churn m Isoglea reductions in recruitment costs.

While a key focus of investment is inceas e number of GPs, it is worth noting that many
regulated and unregulated healt rces are currently experiencing shortages. Health NZ's
modelling estimated sho eN)er cent to 40 per cent per health specialty. Some of these
shortages are expected 0 graw,

(Te Whatu Ora, 2023)- This wideP picture of workforce shortages is in addition to the GP workforce

and none is anticipated to be completely closed under the status quo

shortages.

ductivity benefits from improved quality of health have not been estimated. The health services
literature attributes many of these benefits to continuity of care.

Continuity of care is defined as:

“the degree to which patients experience consultations as consistent with their needs. An
important aspect is whether patients can see their usual or preferred GP" (Fraser & Clarke,
2023).
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More GPs per capita provide better continuity of care. The reverse was observed in the National
Health Service in England between 2009 and 2023. Falling GP numbers led to a significant fall in
continuity of care over time (Fraser & Clarke, 2023). Continuity of primary care is thus an important
benefit for consideration in our analysis. It is, however, hard to isolate and measure quality of life
benefits. As continuity of care positively impacts life expectancy, our estimates of GP impacts on
amenable mortality naturally incorporate some of its positive benefits. However, our monetised
estimates do not include the positive impacts of continuity of care on morbidity.'?

As a more contemporary example, Sandvik et al. (Sandvik et al.,, 2021) in a registry-based

observational study in Norway examined the relationship between the length of the GP—patien
relationship and health outcomes. They found that the length of the GP—patient relatio

significantly associated with lower use of out-of-hours services, acute hospital admissions,

mortality. For example, comparing a fifteen-year GP—patient relationship with g;one —patient

relationship, there is a 30 per cent reduction in the odds of using out-of-ho, ic8s, a 28 per cent

reduction in the odds of an acute hospital admission, and a 25 per cent redugtion ipfthe odds of
dying. y

This finding is common across all health systems. As another ex n ry different health
system to New Zealand's, a study from the USA estimated | a healthcare savings of
US$1,000 (NZ$1,444 in 2018 values) for Medicare patient ighest continuity of care

compared to those with the lowest (Bazemore et al.,, 2018).

The alternative to continuity of care is fragment For example, a recent analysis from England
found that decreased continuity of care stro
& Clarke, 2023). Each GP visit has an ass

our productivity benefits. The altern

ly correlatés with increased number of GP visits (Fraser

unity cost of time which we do not measure in
engralist care in the primary care sector in New Zealand

%]

is often episodic care in secondary ca such as the emergency department, with poorer

health outcomes.

There is literature aroun Axystem effects of continuity of care. An increased number of GPs,
and increased retentj f GPS\in rural areas, promotes continuity of care. Continuity of care is
associated with improvements in health outcomes and higher levels of patient satisfaction. Barker et
al. (2017), usi 00 practices in the UK, derive a usual provider of care (UPC) index. This

ortion of contacts that were with the most seen doctor. A UPC index increase

genings and routine check-ups allow for the early detection of conditions such as diabetes,
hypertension, and cancer. Emery et al. (Emery et al.,, 2014) report that more primary care is associated
with higher cancer screening rates. Other studies have found that greater numbers of GPs are
associated with earlier detection of breast cancer, colon cancer, cervical cancer, and melanoma

12 Various studies have found that better continuity of care reduces hospitalisation for multiple morbidities such
as chronic kidney disease, asthma, heart failure, diabetes, and dementia (Cree et al., 2006; Godard-Sebillotte et
al., 2021; McAlister et al., 2013; Wiebe et al.,, 2014; Worrall & Knight, 2011).
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(Campbell et al., 2003; Ferrante et al., 2000; Roetzheim et al., 1999). Roetzheim et al. (Roetzheim et al,,
2000) report that one more GP per 10,000 population increases the odds of an early melanoma
diagnosis by 5 per cent.

Primary care also manages chronic disease. Effective chronic disease management prevents
complications that would otherwise require acute care (Starfield et al.,, 2005). It enables both the
prevention and treatment of chronic conditions (Reynolds et al., 2018).

We do not attempt to monetise quality of life improvement. While our econometric analysis ouffined
in 6.1.3 produces an estimate of the health-adjusted life years produced by GPs and SMOs, toWngitide
benefits using this figure would be double-counting our life expectancy benefits.

6.3.1 Health system - reduced emergency departmen

There is reasonable evidence to assume that an increase in the number of @Ps king in New
Zealand's health system could lead to a reduction in pressure placed on hospial egfergency
departments (EDs).

The difference in ED visits does not materially vary across the op is 1S because all options

generally result in enough additional GPs to meet the existi m or ED that could be met via
primary care. There are approximately 1,000,000 visits to t cy department each year in NZ
currently. Over the analysis period each of the option8lis expectgd to result in between 3.98 million,

and 4.33 million less visits to Eds as a result of s primary care.

Table 15: Estimated number of ED visits avoided @Q39 - 2073)

ED visits avoided

Option 1 3,977,9
Option 2 4,3 58
Option 3 , 86
Table 16: Present val@,ed ED visits benefits ($ millions)
Benefit

1,013

1,114

1,110

A study including mainly European countries' (Van Den Berg et al., 2016) surveyed people who had
visited EDs between October 2011 and December 2013, at their next visit to their GP, to understand

13 Data was collected within the Quality and Costs of Primary Care in Europe study which surveyed patients in 31
European countries, Australia, New Zealand, and Canada. The three non-European countries were invited to
participate because they were considered comparable to Europe with regard to their health systems and levels
of wealth.
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the reason for their previous ED visit. In New Zealand, 19.5 per cent of those surveyed indicated they
visited the ED as their GP was not available.

There are two issues that prevent directly utilising the results of this survey to formulate our
expectations for a reduction in ED visits:

e New Zealand's health workforce pressures and challenges have continued to evolve since
2011 to 2013. The challenges of today’s workforce do not reflect 1:1 with the challenges o
2011 to 2013 workforce.

e There are multiple reasons for GP unavailability that would prompt a visit to the rgeficy
department. Most after-hours visits would fall into this bucket.

When viewing the full range of answers provided to the question, other reasons th eto
seek care at the emergency department that are likely to continue to do so inghe c xt of more
primary care revision are revealed. Financial reasons, convenience and the percgftion that the
emergency department delivers better care are likely to continue to drive peo he emergency
department over primary care in cases where they do so currently, gvenSfthe gumber of GPs in the
workforce increases. These reasons are considered ‘sticky.’

Figure 7: Answer to the question: Why did you go to the ED inst a GP? (NZ respondents only)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B | had somethi
B Expected sh@
W Oth

G t treat GP not available M Financial reasons

it time ED delivers better care B More convenient to reach

I isits in New Zealand (Jackson & Jones, 2023) found between 5 per cent and 20 per
D visits are minor cases suitable for primary care.

@stimate the degree to which an increase in the primary care workforce is likely to pull visits away
from the emergency department with the following methodology:

e Apply the work of Jackson & Jones and start with a figure of between 5 per cent and 20 per
cent of ED visits could be met by primary care.

e Consider the 'sticky’ reasons described above that account for 21.3 per cent of the reasons ED
was attended in the 2011 to 2013 survey. Note this rises to 28.2 per cent of the remainder
once 'l had something GPs do not treat’ is excluded.
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¢ An allowance for and recognition of the proportion of the population currently unenrolled,
recognising that the results of the above survey required patients to already be enrolled to be
included. An increase in GP coverage will lead to an increase in service for unenrolled patients.

We estimate the number of ED visits that are met by each additional GP using the weighted average
number of GP consultations per patient per year, for each district in Sapere’s proprietary practice
model.

We monetise benefits by applying the direct cost per ED visit, multiplied through by the estimat€d
number of ED visits avoided. This measure is intended to recognise the value of hospital reso
freed up via this process, noting that this should not be viewed as a true cost saving, as ghese
resources will simply be allocated elsewhere in the hospital system. While most ED visits'@8 no

require admitting patients and keeping them for an extended period of time, a pro D visits

6.3.2 Benefit of clinical placements

Practices taking student placements may accrue a benefit
research has indicated that placements are beneficial fo existiRg practices (Yiend et al., 2016). Other
research on regional and rural placements suggests afturning point’ where placements can become

net financially beneficial to the practice after abou

placements can impact existing practices in three ways:
e costin time spent training rat d

e benefit in dollars received fr

onths (Hudson et al., 2012). Hosting clinical

ernment for hosting placements

e benefit in labour fro airs of hands.
We expect that there wi ben@&fjt to practices for hosting placements, noting that the placement

model for Option 2 ptiomy3 is different—both requiring more practice time while Option 3 has a
greater rural focus. {A\s eachfoption trains the same number of additional medical graduates, we
cannot differeptiate n options. Options 2 and 3 will have more placements at medical centres
compared to | pitals than under Option 1. We have not found evidence as to whether the

benefi a g placement students differ based on the size or type of the facility they are placed
at.

atient experience - reduced travel to general practice

An increase in the number of GPs operating in New Zealand's health system will result in some people
having to travel less to access a GP. Some GPs will join existing practices with closed books, allowing
those practices to accept new enrolments and enabling more people to access primary care without
travelling as far as they currently are. Other GPs will establish new medical practices and have a similar
effect.

While an interesting, and potentially important exercise to undertake, the overall benefits of reduced
travel time are largely immaterial to this analysis.
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Table 17: Present value of reduced travel to general practice benefits ($ millions)

Benefit
Option 1 1.01
Option 2 1.68
Option 3 243

Whitehead et al. (2020) conducted a geospatial analysis of GP enrolments in the Waikato andffou

that 68.1 per cent of all enrolled patients bypass their closest GP. While this may not hav e
implications for urban populations where there are likely to be denser concentrations o s, this
would have more severe impacts for rural and isolated communities where practic s

located. While some people bypass their closest medical practice for reasons
from home (i.e. price, perceived quality of care, or accessibility to work an

rela 0 dccessibility
ra

r than home),
a reduction in the average travel time is a reasonably expected outcome fro ease in the size

e neargst medical practices
a ing any additional

024 reveals that the number one

of the GP workforce. This is especially the case for communities wh

have closed books. Closed book practices refer to practices that
patient enrolments. Analysis of closed book practices (Moha

We quantified the reduction in distance travelled by
bypassing their nearest medical sector for a reas

r than an inability to see a doctor at that
practice. Overall, 68.1 per cent of the sample populatio
rate of bypass found by Whitehead et al.

ypassed their nearest GP clinic. The highest
was jn the 25 to 44 age group at 74 per cent. This

finding is consistent with the propositi somE people are choosing to enrol in practices close to
other key locations such as work. Thi

reduction if GP density increase

nlikely to experience a meaningful travel time

Some population groups
likely to highly value pr

e higler transportation costs than others. These groups are the most
imfpwhen considering medical practice enrolment. These groups include
the very old, those With disabilittes, or lower socioeconomic groups for whom transportation costs
typically represent ajlarger proportion of their income. Rates of GP bypass were 22 per cent lower in
the most dep eas than the least deprived areas, and 2.6 per cent lower than the average rate of
e sample.

We limit our analysis to the 65+ population, and the two lowest sociodemographic quintiles, and
measure the additional value that these population groups place on proximity to their GP through the
difference between the mean rate of GP bypass in the group and the mean rate of GP bypass in the
population as a whole. We consider this estimate to be conservative, as it is likely that the rate of
current GP bypass is elevated by the existence of closed book practices within the study area.
Unfortunately, we do not have data on the number of closed book practices in the Waikato during the
study period to adjust for this. To estimate the impact of increased GP accessibility on these groups,
we follow a three-step method:
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e Consideration of the proliferation of closed book practices, and their proximity to these
groups, by analysing the distances to the most accessible clinical centres at the statistical area
1 (SA1) spatial level, focusing on instances where the nearest clinic has closed books, and the
distance from that practice to the next nearest practice without closed books. The nearest
practice is closed book for 31.3 per cent of the 65+ population, 32.7 per cent of the second
most deprived quintile, and 30.4 per cent of the most deprived quintile.

e We consider how much capacity (measured by the number of patient encounters per an
per GP) is currently located at closed vs open books presently for each district. We th
estimate the increase in district-level GP coverage, and assume that level of ‘closedho
benefits are realised under that option. For example, if a given district had capa 00
GP encounters per annum, 50,000 of those encounters were occurring at clgsed bopk
practices, and GP coverage increased by 1 per cent (1,000) under the optio per cent
(1,000/50,000) of the potential drivetime savings calculated for the
under this option.

ve are realised

return distance travelled at district level, at an assumed ¢ spegd of 37.5 km per hour.™
The total annual travel time per person was estimateg
GP consultations per patient per year in Sapere’s ary practice model. The value per
hour of travel time savings utilised is the nonavork trayel purposes in uncongested traffic
taken from Table 14 of NZTA’s Monetised costs and benefits manual (2024, page 65).

6.5 Benefits of addition Wr medical officer capacity

Each option produces more SMOs th@an st quo, leading to higher rates of SMOs per capita. An
increase in the number of SMOs.will hélp to¥produce a more resilient health system. An improvement
in working conditions and s an lead to a reduction in hiring costs as staff experience less
burnout. Over time, imprafied working conditions may lead to reduced turnover, and reduced exit
rates from the New Zealand health system, as opportunities elsewhere become marginally less

attractive in a relatifle sens

As well as red hi osts, there are health system resilience benefits through greater staffing in
ary’care settings. One area of benefit is through reduced wait time for elective and
d better throughput in the emergency department.

increase in SMO accessibility with the following implications:

e Anincrease in the number of SMOs may lead to shorter waiting lists and reduced medical and
surgical cancellations, also meaning fewer patients being managed in primary care while
waiting.

e Reduced ED pressure as there are more SMOs (reducing hospital bed block and increasing
timeliness of ED throughput) and likely a positive impact on length of stay.

4 This is the average travel speed for those making trips by car in the Ministry of Transport’s household travel
survey (2020-2023).
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e Anincrease in SMOs per capita may lead to an increase in the degree to which districts
choose to run outpatient clinics to serve communities not well met by existing hospital
infrastructure.™ There may also be an increase in SMO private practice provision.

e SMOs also provide continuity of care.
We have not quantified this benefit but describe it qualitatively for the following reasons:

¢ Anincrease in SMO accessibility through the first two channels would be double-countin
life expectancy benefits. An increase in SMOs per capita means that medical interventighs
occur sooner (i.e. waiting lists are shorter), leading to fewer preventable deaths or
complications and therefore amenable mortality benefits.

e Anincrease in accessibility through the third channel is more speculative. There may b,
reasons, other than the number of SMOs, that lead districts to limit the nu
clinics run.

above.

We rank the benefits provided under this benefit catego
accruing to options that produce the most SMOs.

ly, with the greatest benefit

5 An example is the outpatients’ clinics run by the Capital and Coast DHB on the Kapiti coast.
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7. Cost-benefit analysis results

Table 17 displays the quantified costs and benefits of each option under our base case assumptions.
Ranked by monetised costs and benefits, Option 3 has the highest NPV and BCR of $8.9 billion and
1.986 respectively.

Table 18: CBA results and quantified, non-monetised costs and benefits, present value ($ million) in 2025 doll
Option 1 Option 2 Option 3 @

Monetised costs

Opex 514 508 362

Capex (including 24 39 131

terminal value)

Cost of GP care 1,464 2,168 2,353

Cost of SMO care 6,744 5473 4,391 V
Cost of RMO care 2,135 2,048 1,817

Total costs 10,880 10,236

Monetised benefits

Life expectancy gain 13,122 15,237 15,048
RMO benefit 2,135 2 1,817
Reduced ED visits 1,013 1514 1,110
Reduced travel time 1 2
Total benefits 16,2 18,400 17,977
Results

NPV 5.39 8,164 8,924
BCR 495 1.798 1.986

Evidence suggests an improvement
in health outcomes. Improvement
will be largest in rural communities.

. Small benefit likely for placement
Clinical placements
attendees.

Other improved All options improve health

access to healthcare outcomes for NZ. Options 2 and 3
for underserved are likely to have a bigger impact on

communities currently underserved communities.
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Option 1

Competitive effects

Real option value

Option 2

7.1 Sensitivity analysis

Option 3

Benefits in the market for GPs and
for medical education. Greatest
under Option 3.

Benefits from increased range of
choices to scale up/down to meé
future training needs.

The parameters included in sensitivity analysis are set out in Table 18.

Table 19: Sensitivity parameters

Parameter

Value/assumption

ent

Discount rate

Base: Year 1-30 2%; Year
31+ 1.5%

Tested: 8%

er Jréasury guidance.

Workforce exit rates for GPs

Propensity to specialise as a GP

Base: 9/10 of clWrrent exit
rate

Tested: @ent exit rate

Applied to Options 2 and 3 only. As
Option 1 is more of the status quo, we
assume that there is no difference to
status quo (and therefore also do not test
ranges for this option).

ption 2: 33%,

Tested: Option 2: 26%,
Option 3: 33%;

Option 2: 40%,
Option 3: 45%

It is unknown how directly the
Wollongong experience may transfer to
NZ.

For Option 2 and Option 3, we test +7
percentage points from the base

propensity. As Option 1 is more of the
status quo, we assume that there is no
difference to status quo (and therefore
also do not test ranges for this option).

come a GP

Base: Option 2: 8 years
Option 3: 7 years

Tested: Option 2: 7 years
Option 3: 6 years, 8

Tested with expert panel. A medical
university course with a focus on primary
care may result in graduates choosing
and completing this path sooner than
otherwise. We also test the case that the

years ] )
time to become a GP is equal to the base
case.
Education capex costs +/- 40% We test scenarios where the capital costs

are significantly higher than forecast.
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Parameter Value/assumption Comment

Education opex costs +/- 10% We test scenarios where the operating
costs are slightly higher and lower than
forecast.

Proportion of GPs requiring Base:  50% The actual proportion of additional G

supporting infrastructure

Tested: 0%; 100%

requiring supporting infrastructur
unknown, and we assume 50%45 ou
base case.

0% and 100% were tes ex
sensitivities.

SMO costs

+/- 10% of salary and direct
costs

We test scenarios O costs are

Life expectancy improvement
estimate

Base: GP: 0.059 years,
SMO: 0.036 years

Tested: +/- 1SE
Tested: SMO = base cas
(0.059)
Also tested in probabilisti
sensitivity analysis

g plus and minus one standard
rror of the estimated coefficient.

We also test SMO LE benefit as being
equal to GP LE benefit.

Lag/ramp up to full LE benefit

Value of a statistical life

Based on expert panel advice.

ested: $5.08 million; $14.79
million

The above estimates
converted to VSLY are below

Base: $369,696
Tested: $184,848; $537,761

This value is a key input to our monetised
benefits. The Treasury’s CBAx values
range considerably. We therefore test the
impact of different values from the
central estimate used in our base case.

$5.08 million is half the Treasury’s Central
CBAXx value. $14.79 million is the high
CBAXx value.

Base: 9.0%
Tested: 3.60%; 14.4%

Tested +/- 5.4 percentage points

and for primary care by

unenrolled population, relative to
enrolled population

Base: 50%
Tested: 25%; 75%

Base estimate and ranges were tested
with members of our expert panel.

7.2 Sensitivity analysis results

As would be expected, the NPVs for each of the options are most sensitive to the value used for the

value of a statistical life, the value of the life expectancy benefit for additional GPs and SMOs, and the

discount rate.
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All three options produce positive NPVs under most of our one-way sensitivity testing. The exception
to this is Option 1, when we test the low value for the VOSL and low value for the improved life
expectancy from additional GPs and SMOs.

In all of our one-way tests, Option 3 produces the highest NPV. The test where Options 3 and 2 are
closest is where we set the SMO life expectancy benefit equal to the GP benefit. We also ran a simple
test to see where the SMO life expectancy benefit, relative to the GP expectancy, would result in a
different option ranking (by NPV). For Option 2 to have the highest NPV, the SMO life expectan
benefit would need to be at least 1.064 times the GP benefit. For Option 1 to have the highest/NP
this ratio would need to be at least 2.077. We note that at these levels, the BCR would sti 0
Option 3 in both cases. For Option 1 or 2 to have the highest BCR, the ratio would needito

greater than 3.005 and 2.932 respectively.

Of the workforce modelling assumptions, the results were most sensitive to propghsity to become
a GP. The results were not sensitive to ranging the capex and opex costs, p dueto the very low

value of these in relation to the other costs and benefits.
The discount rate sensitivity results might seem counterintuitive wsMher discount rate of

8 per cent produces a lower NPV, which is fairly typical. This i

e fofmany social cost-benefit

analyses, the costs are typically front loaded, relative to b
benefits, a higher discount rate will discount the benefits m8

hen there are positive net
= than the costs (in absolute dollar
terms). This results in a decrease in NPV.

The converse is typically true—a decrease in the discoufigrate would typically lead to an increase in
NPV. However, not in this case. This is du
the VSLY. A lower discount rate leads

remaining life expectancy, in life yea

e integplay of the conversion between the VOSL and

. This is because it increases the present value of
divide the VOSL by this larger number, this

in VSLY dampens the typical improvement in the

tha increase in the present value of costs is higher.

<

decreases the VSLY. In this casesthe dégrea
present value of benefits en

We note that the same (but osite) effect is occurring when we increase the discount rate. However,

the increase in VSLYfdampens tRe reduction in the present value of benefits, but not enough to

override it.
Figure 8, Figur igure 10 display tornado charts that illustrate the sensitivity of each option’s
NPV fr e assumptions to changes in key modelling parameters.

Q.
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Figure 8: Tornado chart - Option 1
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Figure 9: Tornado chart - Option 2
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-$15,00Q -$10,000 -$5,000  $0 $5,000 $10,000 $15,000
GP propensity (+/-gPp) .

Improved eX . |
Years to becorgg VRGRX-1) I
cm 40%) I
ex (+/- 10%) |
GP cost (% ffling vacancies: 0% / 100%) [ [ |
SMO cost (+/- 108 of sal@fy and direct costs) | ]
GP and.SMO enetit (+/- 1SE of coefficient) [ ]
O LE benefit = GP LE benefit | I—
benefit ramp time (+/- 5 years) ||
OSL{0°5*Treasury midpoint / Treasury high) |
ED viSits that could be met by GPs (+/- 5.4pp) [ | ]
t demand of unenrolled:enrolled (+/- 25pp) I
Marginal bypass increase (0.5x / 1.5x) I
Discount rate (0%) [
Discount rate (8%)  E—
57 Confidential

www.thinkSapere.com



Figure 10: Tornado chart - Option 3
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Table 19 displays a summary of the sensi
each option under each sensitivity tes

displayed in the tornado charts abov

iyi alysi
thagssi

as a higher NPV when the GP propensity is higher

(¥ sapere

Impact on NPV (millions)
-$15,000 -$10,000 -$5,000  $0

$5,000 $10,000 $15,000

results. Values in this table display the NPVs of
mply deviations from the base case NPV as

than Option 3 in the base case. Bis relaforcés the importance of GP propensity as the key parameter.

Table 20: Summary of NPVs er saqsitivity analysis ($ millions)

Option 1 Option 2 Option 3

Base Case 5,390 8,164 8924
LE benefit lo A -907 849 1,698

LE benefit hig V 11,687 15,479 16,150

(t§CPLE 9,311 11,354 11,462

-1.171 546 1,400

11,355 15,091 15,765

Dis€ount rate 0% 1,797 5,629 7,080
Discount rate 8% 3,285 4,242 4,371
GP Propensity -7.0pp Not tested 6,348 7,204

GP Propensity +7.0pp Not tested 9,960 10,613
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7.3 Probabilistic sensitivity analysis

The following analysis was completed in order to explore how the relative rankings of the monetised
CBA results change (or do not change) due to input parameter uncertainties. The main differentiator
between the monetised costs and benefits of the options is the propensity to become a GP (and the
corresponding propensity to be an SMO).

The one-way sensitivity analysis also showed that our results were sensitive to the improveme Q
cri

health outcomes from additional GPs and SMOs, which is our largest benefit by far. In partic ere
is a lack of published evidence that could be used to quantify the benefits of an SMO.

earlier, we undertook regression modelling to estimate the potential LE benefits gaine;%
additional GPs and SMOs. While some confidence is gained from the estimated LE it Ps

being similar to published literature, the confidence intervals around both theP a
coefficients were wide and overlapping.

The interplay between the propensity to become a GP (relative to an SMO) and improvement in

health outcomes from additional GPs (again relative to SMOs) is agkey uin ty which drives key

differences between the NPVs and BCRs of the options. As such, ndeptake probabilistic modelling
or

of the life expectancy benefits, combined with the determi ce scenarios, to explore this

interplay and test the likely impact of these uncertainties o ative ranking of the options.

Our sensitivity analysis showed that our results were also sensitive to the assumptions around the
value of a statistical life estimate. However, altering t assumptions does not change the relativity

V model this here.
e potential life expectancy benefits from an additional

0. The distribution of these were assumed to be
ient estimated in the regression. The standard deviation was

of the results between the options. As suc

We used Monte Carlo analysis to det
GP per 10,000 and an additional SM
normal, with a mean equal to
equal to the standard erro that coefficient. We ran 20,000 simulations, and in our base model, we

assumed no correlation:

Table 21: Probabilistigisensitivity analysis distribution parameters

Mean Standard deviation
0.0585 0.0281
0.0360 0.0172

plied these simulated life expectancy benefits to the GP and SMO workforce modelling
outcomes for each workforce scenario for each of the options. These were also combined with all
other monetised costs and benefits in our CBA (adjusted for the workforce outcomes as necessary).

When comparing Options 2 and 3 against Option 1, all of the Option 2 and 3 workforce scenarios
resulted in less than 6 per cent of simulations in favour of Option 1.

The table below shows the proportion of simulations where the NPV of a given Option 3 workforce
scenario is greater than or equal to the NPV of a given Option 2 workforce scenario. This can be
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interpreted as the likelihood (as simulated) that Option 3 is at least as good as Option 2, given the
uncertainty in life expectancy benefits.

Table 22: Proportion of simulations where Option 3 produces a superior NPV

Option 2
Propensity: 26% Propensity: 33% Propensity: 40% Propensity: 33% Propensity: 33%
Exit: 9/10 Exit: 9/10 Exit: 9/10 Exit: 3/4 Exit: 9/10

VRGP: 8 years VRGP: 8 years VRGP: 8 years VRGP: 8 years VRGP: 7 years

Propensity: 31%
Exit: 9/10
VRGP: 7 years

Propensity: 38%
Exit: 9/10
VRGP: 7 years

Propensity: 45%
Exit: 9/10
VRGP: 7 years

Option 3

Propensity: 38%
Exit: 3/4
VRGP: 7 years

Propensity: 38%
Exit: 9/10
VRGP: 6 years

Propensity: 38%
Exit: 9/10
VRGP: 8 years

Note: Workforce modelling assumption chang

These results show us that simulating @iffe
NPV ranking of the options. la river of the ranking of the options is related to the

life expectancy coefficients largely does not change the

propensity to be a GP. Thaflis, theworkforce scenario that produces the highest GP propensity almost
always has a higher NPV, i Monte Carlo analysis.

We see that the w
where it has t igh

orce Scenarios where Option 2 would produce the best NPV in most cases are
propensity. However, we believe that it is highly unlikely that Option 2
would produceg figher GP propensity than Option 3, and therefore consider these comparisons

an realistic potential outcomes.

o right-most Option 2 scenarios (decreased exit rate and fewer years to become a GP)

imilar NPVs to the bottom-most Option 3 scenario (increased years to become a GP), using
h&kase case life expectancy benefits. This is reflected in the probabilistic results where the
proportion of simulations that favour either option is close to 50 per cent. Similar to the above, we
note that these are outcomes that are unlikely to occur. It is unlikely that Option 2 would produce a
lower GP exit rate, but not Option 3, and equivalently that Option 2 would decrease the years to
become a GP compared to status quo, but Option 3 would not.

The results tell a similar story when assessing by BCR, although are more in favour of Option 3. This is
primarily due to the cheaper costs of GPs, relative to SMOs. The two cells where Options 2 and 3 had
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similar NPVs moves to favour Option 3 by BCR. That is, they may produce a similar NPV figure, but
Option 3 is a more cost-effective way of producing the same net benefit.

Table 23: Proportion of simulations where Option 3 produces a superior BCR

Option 2
Propensity: 26% Propensity: 33% Propensity: 40% Propensity: 33% Propensity: 33%
Exit: 9/10 Exit: 9/10 Exit: 9/10 Exit: 3/4 Exit: 9/10
VRGP: 8 years ~ VRGP:8 years  VRGP: 8 years VRGP: 8 years VRGP: 7 years

Propensity: 31%
Exit: 9/10
VRGP: 7 years

Propensity: 38%
Exit: 9/10
VRGP: 7 years

Propensity: 45%
Exit: 9/10
VRGP: 7 years

Option 3

Propensity: 38%
Exit: 3/4
VRGP: 7 years

Propensity: 38%
Exit: 9/10
VRGP: 6 years

Propensity: 38%
Exit: 9/10
VRGP: 8 years

e'differepce in NPV between the options in our Monte
mpitons for each option (GP propensity, GP exit rate

and years to become a vocationally régistére ). As you can see, compared to Option 1, both
Options 2 and 3 almost always ucga higher NPV. The denser, narrower distribution of Option 3

vs 2 shows that these optio&wj ore similar to each other than Option 1.

Carlo analysis for the base case workf
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Figure 11: Probabilistic sensitivity analysis - NPV comparison of base case workforce assumptions
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Probabilistically modelling workforce agsunptions might be able to provide more insight into the
distribution of NPV/BCR fro ch options. However, we do not believe that it would provide
any further material insi&ot elative ranking (by NPV/BCR) of each of the options.

As shown in our res bove, for Option 2 to be preferred in the majority of cases, it would need to
have more favouraBle assuphptions regarding GP FTE produced than Option 3. This would not be an

outcome that d duced from a more fulsome probabilistic sensitivity analysis as this is not
considered to redfistic scenario.

approach avoids the need to assume the probability distributions of workforce

and the correlations between the options. We note the difficulty in coming up with point
or inputs such as GP propensity, yet alone the distribution type and required parameters to

| this probabilistically. These distributions would also need to be adjusted to be bounded by

realistic scenarios. For instance, for a single simulation, regardless of the level of GP propensity

sampled for Option 2, it would need to have an upper bound of the level of GP propensity for Option

3. In addition, it would take considerable time to model enough of the distributions of the associated

workforce outcomes by Health New Zealand to be used as an input to probabilistic modelling.
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8. Regional and distributional effects

This section estimates how benefits are distributed across Health New Zealand districts. Benefits are
not distributed evenly as each option is expected to impact each district differently.

each option include:

* workforce distribution — the distribution of SMOs and GPs is modelled based on ho
‘attractive’ each district is to work in. A key varying factor here is where clinical p S

assumed to occur.

Key factors influencing the different level of benefits each district is estimated to experience under :

e the number of potential ED visits avoidable — different districts experience mbers
of ED visits, both in total and on a per capita basis. Both these factorsg@nd tRegassumed level
of increase in GPs in the district, impact the size of estimated ED béefitf’

8.1 Distribution of life expectancy ga'QV

Life expectancy gains are distributed across districts in acc e estimated distribution of
GPs and SMOs, and the forecast distribution of deaths pr tatistics New Zealand. Life
expectancy benefits are therefore weighted towards:

e districts that are assumed to be more a to GPs and SMOs,

e districts that have higher populati

e districts with an older populati

Figure 12 displays life expectancy bengfit utable to each district while Figure 13 and Figure 14

display life expectancy benefitg atth le to GPs and SMOs respectively.
e Life expectancy ftm\igher in 11 districts in Option 2, and eight districts in Option 3.

e Option 3 pr s theWost life expectancy benefit from GPs in most districts, though Option
2 provides fnore b&hefit in districts where Option 3 is not expected to run clinical placements.

e Bene m ional SMOs are highest under Option 1 in every district. Option 3 only

produ of€ life expectancy gain from SMOs than Option 2 in the South Canterbury and

istricts.

on of life expectancy benefits reveals marginal displacement effects occurring between
s depending on clinical placements and GP vs SMO propensity.
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Figure 12: Present value of life expectancy benefits by district
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8.2 Avoided emergency department visits by district

An increase in the provision of primary care will reduce pressure on emergency departments around
the country, as primary care needs currently being met in the emergency department are in some
cases met by general practitioners instead. Figure 15 outlines the distribution of the emergency
department benefits by district. Benefits are highest for Canterbury, Auckland, Counties Manukau, a
Waitemata, though are comparatively similar across options. The biggest difference between optio
is seen in the Waikato, where both Option 2 and Option 3 provide more benefit than Option

Figure 15: Present value of emergency department benefits by district
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8.3 Avoid tiént travel by district
Different distr’ erience different levels of GP accessibility improvement under each option as a

result of two keydifferentiating factors:

rent level of inaccessibility.

assumed distribution of GPs across districts under each option.

Theycharts that follow display the current level of inaccessibility, measured as the proportion of the
population where the nearest clinic is closed book across districts for each sociodemographic group
of interest. Districts in the lower North Island and Tairawhiti have higher rates of inaccessibility across
all groups, with notably high rates in Nelson Marlborough and Southern districts for quintile 5
populations as well.
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Figure 16: Nearest practice closed book, 65+ (2024) Figure 17: Nearest practice closed book, quintile 4
(2024)
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Benefits are assumed to accrue relative to the proportionate increase in general practitioners under
each option and forecast population growth in each district health board, for each sociodemographic
group of interest. Figure 19 displays the present value of GP accessibility benefits across each district
under each option. Benefits are low in most regions as drive time improvements are marginal. Benefits
accrue most heavily in the Wairarapa. This region has a combination of a very high proportion of each

of the population groups of interest where the nearest clinic has ‘closed books" and long travel times
to the next nearest clinic. Option 3 results in the greatest GP accessibility benefits. Q

Figure 19: Present value of GP accessibility benefits by district @
18 >
16
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12

Present value of GP accessibility benefits ($ millions)

N
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8.4 Regiorfal egonomic impacts

Each option in esting resources in different regions throughout New Zealand. Our modelling
I!El h&distribution of medical professionals will also differ under each option. Both of these

e-limited impacts (e.g. from construction activity), as well as ongoing impacts from the activities
with the investment (e.g. operating expenses). Such impacts accrue mainly to the location

ow-on economic consequences for the regions in which they occur. There are one-

ich they take place, but there might also be some activity in other regions that are the source of
inputs, materials and other resources.

The recipients of this expenditure then make spending and savings decisions with this money, as do
the employees involved in the construction process. Through this process, the impact of an additional
construction investment produces a ripple of economic activity as the additional expenditure flows
through the economy, leading to further expenditure downstream from the source. Each option
produces impacts in this manner distributed differently throughout the country. These impacts have
not been quantified.
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9. Competitive effects

In this section, we consider the impacts on competition in affected markets under each of the options.
The section is not intended to be a full-blown competitive analysis, which is a significant undertaking
in and of itself. Rather, the section provides relevant context, concepts and an assessment of the
probable impacts, including limitations in the ability to be definitive about the scale of such impact

9.1 Relevance of competition to this assessment

Competition is likely to be enhanced under both Options 2 and 3. The extent of such ¢ , and
the nature and magnitude of impacts (costs and benefits), are not straightforward

Competition is a process that can give rise to (beneficial) outcomes—it is a an end.
Improvements in economic (productive, allocative and dynamic) efficiency togbeneficial

impacts arising from greater competition. The basic theory is that comgetition neficial for
consumers because it leads to innovation, better services, and, pe Mportant of all, lower
prices.

At a high level, competition analysis:

¢ is market-based, meaning that the definition ©f relevafif markets is the first step

¢ has a temporal dimension (i.e. more im impacts could diverge from those in the

longer term)
e requires assessment of the outcgffies that th€ process of competition engenders—
competition on its own does essarily deliver benefits
e usually considers the benefits{o ¢ mers or end-users, so identification of the relevant
consumer or end-user unt’'®

e can, in limited cir stanegs, see levels of market concentration that might be considered an
anti-competitive restll§in benefits to consumers.

A competition analysis wodld usually consider incentives faced by industry participants over the long
term that drivesgutc relation to dimensions such as price, quality, variety, safety, reliability and
security of sup Il of these factors are directly relevant to the potential for a third medical

schoolQ
ining the relevant market/s

A relévant market is made up of a product (service) or group of products (services) that are considered
substitutes by consumers, in terms of their characteristics (i.e. the product market) and the geographic
area they are offered in (i.e. the geographic market). A further consideration is the distinction often

made in competition analysis between ‘competition in the market’ versus ‘competition for the market'.

16 |n determining the (long-term) benefit to consumers, the standard of measurement usually includes some
consideration of producer impacts as well, to the extent they result in consumer benefits.
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The former is the conventional view of competition and concentrates on the actions of incumbents
and imitative entrants in well-established markets. The latter refers to the struggle to create a new
market, or to erect a new standard, and it is usually associated with the process of innovation that

brings new displacing technologies to market (Geroski, 2003).

In the case of the options being assessed, the relevant product markets would appear to be:

e the market for medical education

e the market for medical research

¢ the market for medical services.
In respect of the geographical market, a national market would seem most relevant for %
education and research.' There are no obvious barriers (e.g. transportation and s t or
perishability) to consumers of tertiary education and research accessing faciliti¢s ac the country.™®

icgl’edugation. At a

jesgMmeans there is, in

This is true in respect of education in general, or specifically in relation to
practical level, the considerable distance between Auckland and Otago unive
effect, a national market operating already. The practical implicatiopgis that pugghasers of education
would see the proposed locations of new medical training in Opgions 2 and¥ as highly substitutable
for those in Auckland and Otago.

On the other hand, from a demand-side perspective, the octors and particularly GP

services is local in nature. As well as travel distance/cdhvenienc®, there are also factors such as history

(trust in the relationship and confidence in the q
more likely that consumers of GP services would be in r

nd quantity of care) and price that make it far
tively close proximity to the practice. Prices,

expressed in terms of a patient co-paym ced by myriad factors, not all of which

represent market signals. Thus, some
associated outcomes to changes in r

ired in ascribing market-led actions and
eetivegfonsumer prices. It is not clear that prices are able to
easily adjust in response to en mpetition from a third medical school producing more
specialist GPs.

9.3 Comp on and higher education

Universities h

y competed in a variety of areas, including for reputation, financial
resources, 2 . The process manifests in universities competing for public and private funding,
students, faculty, rankings, and accreditation. The infusion of economic and market

@ tition, with benefits expected to flow from efficiency gains and economic growth (e.g. through
ta€hnology transfer) (Bloch et al., 2024).

There is some tension between the economic focus and other competitive aspects. Rankings,
accreditations and even funding contests refer more to what has come to be known as status

17 Other options include local, national, or perhaps global markets.

18 Note that unlike more conventional competition analysis, where the question is the ease with which products
can be distributed from a manufacturing base to consumer locations, here we are considering the ease with
which consumers are able to access services at the location of the ‘manufacturing’ base.
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competition. Universities today compete for values such as diversity and internationality as much as
they compete for innovation, economic impact, and employability (Bloch et al., 2024).

While status might contribute to gains in the employability of students post-study, it will not
necessarily add to innovation and technology transfer. Moreover, the status that one university
achieves may be at the ‘cost’ of other universities with similar offerings, though that might not always
be the case. That is, rather than status competition being a ‘zero-sum game’ it might lead to a ‘race
the top’. The net effect of such competition in terms of economic costs and benefits is difficult t
accurately quantify.

The key point is that competition is not an unfamiliar concept for universities. There are #bvious
differences between the form and intensity of competition among universities and those€%f projjt-

maximising firms. The incentives are not the same. However, it is reasonably well a ugh
r private firms

universities.

not universally so) that some of the efficiency gains from the process of com
(innovation, level/quality of service and lower prices) would accrue in some‘qe

A rapid scan of some of the relevant literature reveals that empirical estimates enefits from
competition in higher education capable of inclusion in an econgifiic GBA ot exist. Other key

insights are that:

e There is some support for changed incentives du ition that would lead to gains
from additional competition (Mazzarotto, 20@7).

e Competition in higher education has ev to institutions competing on quality, rather

than price (Musselin, 2018).
e Quality is hard to measure but j |kVto reputation, which takes time to seed
(Altbach, 2010).

e Quality has a wide sco . Quality of university experience, environment, facilities, and
administration, as madic teadhing and research) and can lead to negative effects through
inordinate focu on-ac@demic aspects (so-called frills) and ‘follow-the-leader’ mimicry

(Altbach, 2010»
e Empirical k on gompetition effects in education has tended to focus on schooling rather
than iafy'Sector (Agasisti, 2007).

o ompetition in tertiary education can bring about significant benefits to an entire economy
@ kov et al.,, 2021).

ractical implications

The main implication from the discussion above is that there is no ‘off the shelf’ model or set of
parameters that could be applied here to estimate the costs and benefits of enhanced competition as
a result of a third medical school. Insights from relevant literature suggest that on balance, positive
benefits are likely to be realised from entry, due to efficiency gains from the process of rivalry.

As mentioned above, there are likely to be immediate/direct impacts (in terms of education and
training markets) and subsequent impacts through GP placements/employment. It is logical that
enhanced competition would bring about such benefits.
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9.4.1 The market for medical services

More doctors are expected to be trained under each of the options, leading to an increase in the
supply of doctors across most specialties.

This additional supply manifests itself differently for different specialties, due to differences in the
market structure of different specialties.

For GPs, additional supply exerts some competitive pressure on existing practices (through setti @
to
n

their own practices or building up equity in existing organisations) that would likely elicit res

the benefit of patients. As employees, GPs, especially those with specific training, capabiity,‘a

affinity with particular populations (e.g. rural communities) would improve the availabili%el of
service experienced by the relevant consumers/patients. Despite a regulated fee-s ach,
prices could possibly reduce (or equivalently increase less) as well. This is like portant for the

The degree to which a GP is substitutable decreases with the GP-patient relationship.
This is because continuity of care benefits accrue over tim ee of substitutability typically
increases the competition in a market because patients canWore easily switch between GPs.

Greater competition could lead to better outcom%:ients and the system; for example, greater:
1. quality of care because GPs know that a patient'thay switch if dissatisfied
2. accessibility as GPs can extend gffice h@ursfreduce wait times, or offer other services to
attract and retain patients

specialisation as GPs logk to 8iffer@fitiate themselves by specialising

3.
4. cost competition a k wer their fees to compete for patients on price.
(p%.

To a large degree, the i rom competition described above are already captured in the cost and

benefit estimates elgewhere in the paper. Disaggregating such impacts and attributing benefits to

competition is extremely djfficult, and it is not clear that the benefits of doing so would outweigh the

costs. At best, telffconsidering the competitive effects of entry through a third medical school

could ac d (upwards) the benefits already calculated, to the extent that competitive effects are
: @ bUt determining the magnitude of such benefits is not possible in this analysis.

Will have different competitive impacts on the market for GPs because of the training

y the graduates. Options 2 and 3 are expected to result in GPs that are trained to better

r healthcare in rural communities. Markets for GPs in rural communities will therefore experience
a larger increase in GP numbers relative to Option 1. The quality of healthcare in these communities
may therefore experience greater competition and associated positive impacts.

For some specialties, the vast majority of activity occurs within the public hospital system. For these
specialties, the competitive impacts outlined above are unlikely to occur, or will occur in a muted form.
Competitive pressure is most likely to reveal itself for these specialties through a more competitive job
market. Employees may look to upskill more readily, or be more competitive in the remuneration
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packages they accept, leading to higher quality, and/or lower costs to the state, in the healthcare
services provided to the public.

For the majority of specialties however, activity occurs across both public and private settings. The
process described in the previous paragraph may manifest itself in the public setting, while a similar
process as discussed in detail above for the market for general practice is likely to occur in the private
setting.

9.4.2 Markets for education and research

Competition for students will likely result in non-price competition (e.g. improvements i
of education and extra-curricular services provided to students). The entry of a third me
with a focus on training GPs for rural practice could generate responses from the i
of medical education (e.g. altering their offerings). Such responses would be g£ompe

providers
ion for the

market’ in respect of bespoke or tailored training delivery not previously prowid&d byAuckland or

Otago. In addition, we would expect the more familiar ‘competition inghe mar n respect of
additional choice, both location-wise and in terms of convenience4€.g. e gtcessible teaching and

training schedules).

Improvements in the quality of teaching or the course co ave positive impacts for

students, the institution itself, and subsequently for cgnsumegs of medical services. Students would

benefit from enhanced comprehension and understanging of material, better insight into the

application of learning and less time spent interpre r clarifying concepts. In an economic sense,
students would experience an increase in théjg consumer surplus (the difference between their
willingness-to-pay and the price they fagé).’® T ical school itself would experience a rise in

reputation, with potential flow-on e
highlighted above, status is increasin

could also ‘spill over’ to the other i
though this is less likely.

The benefit to cons of ical services would take the form of lifts in service levels as a result of

respect of demand from students and faculty. As
ant for universities worldwide. Reputational effects
| schools and an enhanced national reputation could result,

more well-trained doctors.WVe have calculated that benefit in the form of greater life expectancy,
which is the | st ilUtor to estimated benefits. While the explanation of such benefits focuses
on the numbe ional doctors that would result from a third medical school, higher quality

@
udents would receive lower prices from universities is an open question. The search for
jencies by existing medical schools would be raised through competition, and the number of

would

|&\ Rather than a distinct and additional benefit, we consider that the contribution of

qualit ially ‘'embedded’ in the life expectancy benefits explained in section 6.1.

providers of education will increase (under Option 3), theoretically putting downward pressure on
prices by changing the incentives on the incumbent schools to compete. That is, new entry lifts the

19 Calculating the change in consumer surplus would require information on the demand curve for medical
education, underlying preferences and relevant prices. It is a significant empirical undertaking that is beyond the
scope of this analysis.
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degree of rivalry in the relevant markets, which is generally accepted as resulting in benefits to
consumers.

However, there is still expected to be a significant shortage in places in the Bachelor of Medicine and
Bachelor of Surgery Programme relative to demand, i.e. students’ demand for medical courses will
continue to far exceed supply. In addition, universities are also constrained in their ability to increase
fees. For example, the Ministry of Education set the annual maximum fee movement to 2.8 per centj
2024 (Ministry of Education, 2023), and 2.75 per cent in 2023. As a result, current prices are likel
below the levels that would be expected without price restrictions, limiting the scope and scal€ of
price reductions in the absence of efficiency gains.

Option 3 would result in the greatest competitive benefits for New Zealand. Option 3 intf&duce§ a
new university into the market for medical students, whereas Options 1 and 2 incr from
the current schools only.

The introduction of a new medical school through a new market participant tygically’increases rivalry
among suppliers to meet consumer needs. However, the threat of e tw nces incumbent

behaviour. That is, the mere possibility of entry constrains the ability of,exi§ti#g market participants to
exercise market power and pay less attention to consumer (a ) ngéds, and associated benefits.
To some extent, Option 2 encapsulates some of the effec ed competition from possible

entry. The question is whether any changes made by fhcumb to improve the nature and level of
service are ephemeral (likely to be reversed once mpetitive threat is removed, or conditions
change) or more durable. In addition, the ability to co re benefit-cost ratios on a consistent basis is

lacking. In that respect, reliance on model tcomgs as they stand (i.e. with only
descriptive/qualitative consideration o ti impacts) is justified.
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10. Real option value - option to expand
training further

Real options refer to the choice available to decision-makers to take a particular course of action.
Common real options include the following:

e The option to expand: if a project or product line is performing better than expected, t Q
option to expand enables decision-makers to boost production or make additional
investments.

e Option to abandon: the option to abandon is the option to cease a project, or s prafect’s

assets to realise their salvage value.
e Option to wait: the option of deferring a business decision to the fu#tire,

e Option to contract: the option to downsize a project or product line.

e Option to switch: the option to temporarily halt a project y#hil ning the option to

resume at a later date.

Option 3, and to some extent Option 2, provide significa eal option value through

adding options to expand the New Zealand health warkforce®gaining system in unique ways. This
could be especially important in the context of foreca$t shortages out to 2042 exceeding the

in this CBA (Te Whatu Ora, 2023).

additional capacity considered in the options conside

The two medical schools in New Zealand We Australasian context. The Australian medical
schools had a total intake of 4,453 st 2024 (Medical Deans Australia and New Zealand, 2024).
On average, that is 202 students per sgho a median intake of 184. The smallest school, Charles
Sturt, had an intake of 41 stud he largest school, Monash University, had an intake of 443
(Table 24). Figure 20 display®th@gurre

medical schools in Australasia.

Compared to the 2024 studeRgintake in Australia, the 2025 student cap puts University of Otago as

hool in Australasia, and University of Auckland as the sixth largest.

onal third of the NPV calculated for the 120 students under Option 3, less any additional capital
costs, because the initial capital investment would have already been incurred.

Research on economies of scale for medical schools is sparse. Larger schools may benefit from
economies of scale in terms of more resources and their ability to provide a range of facilities, but
modern training requires problem-based learning using simulations, and digital training methods are
becoming more common. Smaller groups are required for this format of learning, requiring multiple
simulation rooms. We understand that diseconomies of scale can crop up when providing pastoral
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support, which is easier to provide with a smaller cohort of students. The Christchurch campus of
University of Otago is around 120 students, which seems to be a relevant size.

Figure 20: 2024 Australian medical school student intake and New Zealand 2025 medical school student cap
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Source: Medical lia@nd New Zealand, (2024), Sapere analysis.
Table 24; d medical school current and potential student caps
S 2025 student | Options 1 & 2 | Option 3 Entry pathway
cap
Uniyersity of Auckland 302 362 302 Undergraduate & graduate
University of Otago 312 372 312 Undergraduate & graduate
University of Waikato - - 120 Graduate
Source: Sapere analysis.
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Table 25: Australian medical school intake in 2024

School 2024 student intake Entry pathway

Monash University 443 Undergraduate & graduate
University of Melbourne 385 Undergraduate
Queensland University 380 Undergraduate & gradua
Sydney University 308 Undergraduate & ate
University of New South Wales 296 Undergradu

Griffith University 237 Grad

Western Australia University 233 Underg e & graduate
James Cook University 223 Muate

Bond University 213 ndergraduate & graduate
Flinders University 209 Graduate

University of Newcastle & New England | 200 Undergraduate

University of Adelaide 67V Undergraduate

Deakin University 1 Graduate

University of Notre Dame (S N 154 Graduate

Western Sydney Uniy, 149 Undergraduate

Tasmania University 147 Undergraduate

e Dame (Fremantle) 115 Graduate
113 Undergraduate
National University 108 Graduate
Wollongong University 97 Graduate
Macquarie University 80 Graduate
Charles Sturt University 41 Undergraduate

Source: Medical Deans Australia and New Zealand, (2024).
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Appendix A Health workforce modelling

Table 26: Key volumes

Category Description Assumption / estimation
Volumes Number of medical 120 additional students start in the first year of medical school. Each
school graduates subsequent year is equal to the previous year's students multiplied h

retention rate. This is discussed further in Table 26.

Number of GPs We have relied on health workforce modelling undertaken

Number of other We have relied on health workforce modelling undertakén b
doctors

Workforce forecasting methodology

The Analytics and Forecasting team, National People Services, Health NZ has deygloped health
workforce forecasting models for professions, including almost allg€gul fessions and some

unregulated professions.

The workforce supply forecasting models are based on da -a ‘
practitioner's new entries, re-entries and exits are tracked ba

vidual practitioners. Each
2d on annual changes in the work

history. Entry and exit rates are calculated for the grodp of practitioners in each five-year age band—

in the forecasting model they are moved between a nds as they age.

In other words, the forecasts are based opg'rates tables’ which record the actual numbers entering and

nt

leaving the workforce over recent year umbers include both domestically trained and

internationally trained professionals, Hacl ose entering for the first time (new entries, with their
first annual practising certifica tRose returning to the workforce after a break (re-entries).

Entries and exits in each fivg#yeagage Band are treated separately because those age- and group-

specific patterns vary. F -yearforecast, we must allow that current workers will be 10 years older

and their likelihood ving @ having already left) will be different to now, and that new entries
and re-entries will e moreflikely to happen in certain age bands. In other words, the aim is to forecast

not just the t ut also the age structures of future workforces.

Emmanuel Jo, Kimberly Mathis and Justin Goh. Forecasting future medical specialty
workforces supply with age distribution using health workforce annual practising certificate
data, Operations Research Society of New Zealand, 2017, 1-12.2°

e Sam Seleq, Emmanuel Jo, Phillippa Poole, Tim Wilkinson, Fiona Hyland, Joy Rudland, Antonia
Verstappen and Warwick Bagg. The employment gap: the relationship between medical

20 http://orsnz.org.nz/conf51/wp-content/uploads/sites/3/2017/12/ORSNZ17 JoE.pdf
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student career choices and the future needs of the New Zealand medical workforce. New
Zealand Medical Journal, 132(1506), 29 November 2019, 52-59.2

e Alex Dunn, Shaun Costello, Fiona Imlach, Emmanuel Jo, Jason Gurney, Rose Simpson and
Diana Sarfati. Using national data to model the New Zealand radiation oncology workforce.

Journal of Medical Imaging and Radiation Oncology, 66(5), 2022, 1-9.22

General assumptions for the forecasting models

The Analytics and Forecasting team'’s standard (baseline) workforce forecasts are based on p@ :
e

which have been evident in the last three or five years, and on projecting these patterns4fito’th
future (the next 10 years). These forecasts assume that current patterns of work will con . That is:

¢ no changes in technology or models of care

e continuation of age-group-specific patterns of new entry to each sg€cialfy, angd re-entries
after periods of absence

e continuation of current age-group-specific exit rates

¢ new entrants include those who have completed trainin ew Zealand as well as fully
qualified internationally trained professionals regists irst time in New Zealand. The
model assumes that the historic patterns of entry

21 https://nzmj.org.nz/media/pages/journal/vol-132-no-1506/the-employment-gap-the-relationship-between-
medical-student-career-choices-and-the-future-needs-of-the-new-zealand-medical-workf/f2a45bdb7c-
1696475920/the-employment-gap-the-relationship-between-medical-student-career-choices-and-the-future-
needs-of-the-new-zealand-medical-workf.pdf

2 https://doi.org/10.1111/1754-9485.13448
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Appendix B Detailed cost assumptions

Quantified cost assumptions, relevant to Section 5, are grouped based on the cost they apply to. Table
26 shows the cost assumptions relevant to all costs.

Table 27: Quantified cost assumptions relevant to all costs

Description Assumption(s) Source

Number of For Option 1 and Option 2, five years of medical school Sapere assumpti
undergraduate starting in 2026. 120 additional students start in the first on Te Whatu Qra
students year of medical school. Each subsequent year is equal to workforce fnod

the previous year's students multiplied by the retention
rate.

For Option 3, four years of medical school starting in 2028.
120 additional students start in the first year of medical
school. Each subsequent year is equal to the previous

year's students multiplied by the degree retention M
Degree retention 99.00% annual degree retention rate. Aucklan ago ¥| Medical doctor data from

rate University medical degrees had an averaggs/@8h the Ministry of Health:
completion rate of 95.04% between 20 @ ) is cohort-based
figure implies an annual retention rate of “89% for a six- qualification completion
year programme (includes first-yeag health sci€énces). rates for funded medical

doctor learners

Construction start Starts in 2026 and ends By.2027/28.
for university on provided information
campus

Sapere judgement based

Table 27 outlines the assumpti leVant to the opex costs.

s 9(2)(j) &\
Table 28 outlines the assumptions for capex.
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Table 29 shows the cos\&\r&sumptions.
Table 30: Cost of GP assumptiohs

ASsumption Source

Description

Derived from Te Whatu Ora’s workforce modelling Te Whatu Ora

dditional GP that is filling vacancies (to provide for one GP hour)

GP salaries are $262,080 annually, equivalent to an 2024 SECA
hourly rate of $126 per hour.

Direct costs $22 per GP, per hour. Assumed to be 25 per cent of | (Love et al., 2022)
total practice overheads.

Cost for an additional GP that requires additional supporting infrastructure (to provide for one GP
hour)

GP salaries GP salaries are $262,080 annually 2024 SECA
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Description Assumption Source

Direct costs $22 per GP, per hour. Assumed to be 25 per cent of | Love et al. (2022)
total practice overheads.

Supporting staff salary | 52 per cent of GP salaries. This figure was estimated | 2024 SECA, and survey data
costs using survey data from a survey of general practices | from Love et al. (2022)
in 2022. The proportion is estimated using relevant

salary costs and numbers of clinicians, admin, HCA,
and clinical admin, relative to the number of GPs.
2024 SECA, St S

Overheads 69 per cent of GP salaries. This figure was estimated
using GP salary and overhead costs from the 2022 Zealand (202 stvey
general practice survey data. Costs were escalated data fr ve 022)

from 2022 using the labour cost index, consumer
goods price index, and producer price index.

Table 30 outlines the assumptions underpinning our estimates of the 8ast of hospital specialist
doctors and RMOs.

Table 31: Cost of specialist doctors and RMO assumptions

Description Assumption Source

Number of additional Derived from Te Whatu Ora’s wiorkforce mpdelling Te Whatu Ora
RMOs and SMOs in
New Zealand

Salary costs per SMO s 9(2)(j) Sapere’s previous workforce
A modelling for Te Whatu Ora

Sapere’s previous hospital

and specialist service
modelling for Te Whatu Ora

Sapere’s previous hospital
and specialist service

Direct costs per SMO

modelling for Te Whatu Ora

Table 31 shows the assumptions for the terminal value estimate.
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Table 32: Terminal value assumptions

Description

Assumption

Source

Depreciation rate buildings
and accommodations

Buildings and accommodation have a 2%
depreciation rate.

University of Waikato

Depreciation rate
equipment

Equipment has a 10% depreciation rate.

University of Waikato

Useful life

Useful life of all assets begins the year each asset is
completed

Contingency inclusion

Depreciation has been calculated on capital costs
including contingency.

Sapere assumptio
University ika

Salvage values

Assets have a zero-salvage value, i.e. when the
useful life of the assets ends and they are fully
depreciated, their value is zero.
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Appendix C Key benefit parameters

Description Assumption Source

Value of a life year $369,696 CBAx impact database, Sapere
analysis

Life years gained per additional GP 0.0585366 Sapere analysis, congi§tentgiith

per 10,000 population techniques in th ic
literature

Life years gained per additional SMO | 0.0359522
per 10,000 population

y sistent with
the academic

Average travel speed 37.5 km/h ighstry of Transport Household

Ministry of Transport monetised
costs and benefits manual,

Cost of time spent in uncongested $22.45 p/h

updated for inflation

Sapere Analysis, NMDS and
NNPAC databases

Cost per ED visit

traffic for non-work-related purposes !
.6V

Proportion of ED visits that coul 8% Combination of academic

met in primary care findings: Jones and Jackson
(2023) & Berg et al. (2016)

Q.

www.thinkSapere.com Confidential 96



ﬁsapereﬂ

Appendix D Modelling doctor practising
location

The distribution of additional doctors is an important assumption underlying the distribution of
benefits across the country. We model where additional doctors under each option will choose to
practice geographically, using three broad assumptions:
¢ Clinical placement location can influence choices for practice location post-graduatiafi, This'i
m

consistent with the findings in a review of the Pikawakawa rural immersion pro
(Matthews et al., 2015).

e Doctors tend to locate where the population is largest, following general p ion trends.
e Doctors will be influenced by the balance of supply and demand inghy givenylocation and be

drawn to areas where vacancy rates are higher.
ns,@linical placement locations
ditidhal doctors is also

ion of doctors as the base

While the second two points above remain the same across the o
differ between the options. Therefore, the geographic distributi

different across the options. Our modelling takes the status
case, then adds the additional doctors produced under ea

Status quo modelling

Status quo modelling is undertaken on the assumptionjat current patterns of coverage remain. The
current doctors’ per capita ratio in each logati@g is taken as the basis for distribution of additional
doctors trained, consistent with Equati

Equation 1: Status quo doctor distributio

. GPspg Chgitas™ X"
AdditionalGPs;; = = — X Z Additional GPs;;
j= erC taj't_l =

The same rural/urb@n split for status quo GPs is assumed to be the current split; approximately 16.6
per cent of GPs curregtl ctice rurally (Bagg et al., 2023).

Modelling ad nal"doctors above the status quo under each option

e

the attractiveness of establishing a clinic in any one area.

All dod jon modelling is undertaken at the district level with a simple rural/urban split of

s. Our location modelling of additional doctors is based on four key variables that

Propensity to practise rurally: the background of a student, as well as the number of years of
clinical placement undertaken rurally, impacts the likelihood of graduates choosing to practise
rurally (Kwan et al., 2017).

2) Where the doctor trained: where a doctor underwent clinical placements can impact where
they choose to practice post-graduation (Matthews et al., 2015).

3) The general attractiveness of a location: represented by the forecast population of each
district, in the previous yea

4) .
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5) The specific attractiveness of a location to doctors: represented by the moving average
doctors’ per capita ratio in the past five years.

Figure 21Figure 21 displays the overarching approach to distributing additional doctors produced
under each option.

Figure 21: Additional doctor distribution model

28.83% of doctors swayed by training 71.17% of doctors distributed by districiggengr
location (Matthews et al., 2015) attractiveness.

District attractiveness

Populationi . GlgperCapita,

1

DHBAttractiveness;; = X b

1
n . n ) .
ijl Populatlonj‘ A =1 GPsper Capltaj‘t_1

n

X AdditionalGPs;,

DHBAttract@eness; ,
AdditionalGPs;; =

j=1 .t =1
where: V
a=0.70
b=0.30
the develop ‘a’ aMg'b’ is described in more detail below.

oY
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Influence of training location

Each option proposes to train medical students in different parts of the country. This includes both the
location of campuses, and clinical placements that students embark on. We incorporate the findings
of a review into placement location choices post-graduation for participants of the Pikawakawa
programme (Matthews et al., 2015). This programme trains doctor in rural Northland currently,
through the University of Auckland. This study found that 31 per cent of students chose to work in
Northland post-graduation, with 93 per cent of those students stating their clinical placements
occurring in that region as a driving force behind their decision. 93 per cent * 31 per cent = er
cent. We assume that this result is generalisable and allocate 29 per cent of the addition C
according to this methodology. Each option will train doctors in several districts. As a p

training capacity, we use the current number of doctors in each district and distribute the addigional

doctors under this method proportionately.
s 9(2)() @

We assume that under Option 1, the e
is assumed to utilise the same traini
urban district health boards,?? to the di

within these areas. Note tha re igure 23, and Figure 24 only refer to the clinical placement

culties involved in finding rural placement locations

locations for the additio 20 stldents.

2 District health boards considered 'heavily urban’ include Capital and Coast, Auckland and Waitemata.
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Figure 22: Clinical placement districts under the status quo and Option 1
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Figure 23: Clinical placement districts under Option 2
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Figure 24: Clinical placement districts under Option 3

s 9(2)(f)(iv)

O
&

N/
&
N/
\

District attractiveness

Our attractive tient is used to allocate the remaining 71 per cent of additional doctors and
consid refd@tive population sizes of each district, and the number of doctors per capita in each
distric

ractiveness quotient is a simple average of the attractiveness values we find for the general
activeness of a location, represented by population, and the specific attractiveness of a location,

représented by the doctor per capita ratio.

General district attractiveness is assumed to have a 50 per cent overall weighting on the distribution
of doctors (including training location). To achieve this, population has a 70 per cent weighting of
district attractiveness, with the remaining 30 per cent coming from the doctor per capita ratio (21 per

cent overall weighting).

There are two potential schools of thought on how the number of doctors per capita in a given area
affects location choices of new entrants. On one hand, a low doctors per capita ratio in a given district
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represents an underserved market which is attractive to new entrants. Doctors establishing themselves
in this market are likely to experience high demand for their services. In practice, this low doctors per
capita ratio may result in large signing bonuses or higher salaries in an effort to attract staff.

On the other hand, high doctors per capita ratios may be a signal of successful business practices.
Other work undertaken by members of this team has found that short-staffed practices struggle to

attract additional staff, while those that are doing well receive many offers. Additionally, a high
doctors per capita ratio may be indicative of a location being highly attractive to doctors, contaigin
lot of amenities that doctors find attractive.

Our base case assumptions are that these two effects offset each other to some extent, t

higher doctors per capita ratio being attractive, rather than not attractive, dominates. 2 cept of

the attractiveness quotient is therefore driven by this value.

Propensity to practice rurally

Once allocated at the district level, GPs are then allocated between ru% settings as

discussed in section 3.
Distribution of additional doctors

The geographic distribution of additional doctors is differ e options. Focusing on the
distribution of GPs, we conclude the following:

e The largest differences in GP growth rate n the options occurs where Option 3 has
clinical placement locations: Wairarapa, Whanganui, Lakes, Hawkes Bay, and Waikato. Figure
25 compares which regions wil \Mest growth rate in GPs under each of the
options.

e Where Option 2 has clinical placement locations, but Option 3 does not, it tends to have the

highest growth rat&\

?\
O
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Figure 25: Average increase in GP coverage relative to the status quo, 2036-2073
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& ption 2 M Option 1
Consistent with the tment'®bjectives set by Cabinet, an aim is to increase the number of rural

GPs. Having estimated the

¢

key assumpti e

e rural/urban split?

)

ractise?

crease in the total number of GPs produced by the options, there are two

GP has chosen to practise in an urban or rural environment, where will they choose to

et al. (2017) identified independent predictors of GPs to establish or work in rural practice. This

study provides the basis for our estimate of rural GPs arising from each option.

Predictor
e Rural background
e Rural clinical school (one year)

e Rural clinical school (two years)

www.thinkSapere.com Confidential
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2.10
2.85
5.38
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We convert these odds to a probability in the New Zealand context by factoring in the baseline
probability a GP will establish or work in rural practice (0.199—based on an odds ratio of 0.166 from
an estimate of 16.6 per cent of GPs in New Zealand currently operating or working in a rural practice
(Bagg et al., 2023)).

For Option 2, we assume medical school students receive one year of rural clinical schooling, while for
Option 3 we assume two years of rural clinical schooling. In both options, we assume 21 per cent of,
medical school students come from a rural background.

Following this approach, we estimate the number of additional rural GPs associated with eac n,
displayed in Figure 26.

Figure 26: Estimated additional GPs by rural-urban split under each option (2039-2073)
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Appendix E Estimating health related quality of
life and life expectancy impacts

Background: Healthcare professionals play a critical role in population health, yet
comprehensive estimates of their impacts on population-level morbidity and life expectancy
remain limited.

Objective: This analysis aims to quantify the effects of General Practitioners (GPs) and Seni
Medical Doctors (SMOs) on HALE and life expectancy at birth across OECD countries.
Methods: Using panel data from 15 OECD countries between 2000 and 2021, we emp'
econometric techniques including Arellano-Bond estimation and Two-Way Fixed

els.
Data from WHO and World Bank are analysed, focusing on countries with ugivers althcare
and 99 per cent + public health service coverage.
diti

Results: The analysis reveals statistically significant health impacts: Ap ad P per 10,000

population increases HALE by 18 days (0.049 years) and life expegfan days (0.058
years) per annum. An additional SMO per 10,000 population iff@geag€s by 16 days (0.043
years) and life expectancy by 13 days (0.036 years) per an

Neither HALE nor LE impacts for GPs and SMOs are stati ificantly different from each
other.

Conclusion: Our analysis provides novel insig the contributions of primary and

specialised healthcare professionals, demagstrating thefr substantial and comparable impacts on
population health outcomes. DV

High-level findings: &\S Os increase life expectancy and quality of life

Our analysis shows oth and SMOs have a statistically significant impact on reducing

mortality and mor!
18-day) impr e

cifically, an additional GP per 10,000 population results in a 0.049-year (or
LE and a 0.052-year (or 21.5-day) increase in life expectancy. Similarly, an
additional SM 00 population increases HALE by 0.043 years (approximately 16 days) and life
0¥36 years (or 13 days). Notably, the impacts of GPs and SMOs are not statistically

Classification of Occupations (ISCO-08). These are detailed in Box 4

Box 4: ISCO-08 classification of GPs and SMOs

GPs SMOs

Generalist medical doctors (including family and Specialist medical doctors diagnose, treat and prevent
primary care doctors) diagnose, treat and prevent illness, disease, injury and other physical and mental
iliness, disease, injury, and other physical and mental | impairments using specialized testing, diagnostic,
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GPs

SMOs

impairments and maintain general health in humans
through application of the principles and procedures
of modern medicine. They plan, supervise and
evaluate the implementation of care and treatment
plans by other healthcare providers. They do not limit
their practice to certain disease categories or
methods of treatment, and may assume responsibility
for the provision of continuing and comprehensive
medical care to individuals, families and communities.
Medical doctor (general), Medical officer (general),
Physician (general), General practitioner, Family
medical practitioner, Primary healthcare physician,
District medical doctor, Resident medical officer
specializing in general practice, Township medical
officer, Station medical officer, Specialist in family
medicine, Medical officer. Occupations included in
this category require completion of a university-level
degree in basic medical education plus postgraduate
clinical training or equivalent. Medical interns who
have completed their university education in basic
medical education and are undertaking postgraduate
clinical training are included here. Although in some

be considered as medical specializations, t

medical, surgical, physical and psychiatric techniques,
through application of the principles and procedures
of modern medicine. They plan, supervise and
evaluate the implementation of care and treatment
plans by other healthcare providers. They specialize i
certain disease categories, types of patient or
methods of treatment, and may conduct medi
education and research activities in their chos eas
of specialization. Specialist physician (igffern
medicine), Surgeon, Anaesthetist, Cardi ist,
Emergency medicine specialist,

r equivalent. Resident medical

ing as specialist practitioners (except
g@neral practice) are included here. Although in some
tries ‘stomatology’ may be considered as a

cluded under 'Dentists'-2261. Medical research

countries ‘general practice’ and ‘family medicinvedlcal specialization, stomatologists should be

occupations should always be classified

professionals who participate in biomedical research
using living organisms and do not undertake clinical
practice should be excluded from here (classified
under 'Life science professionals').

N

Motivation: thefirst gtudy to estimate morbidity impacts of GPs and SMOs

The motivatio
estimates

did no @

g publicly available panel data.

SS!

is work stems from gaps in the existing literature, which neither provide us with
SMO impacts on morbidity, nor of SMOs on life expectancy. Consequentially, we
er impact in our current CBA. To address this gap, we estimate these impacts

e mortality is a critical outcome, including morbidity—especially in the form of HRQolL—is
ial for a more holistic understanding of healthcare impacts. This omission has important

implications for policy and funding decisions, particularly in evaluating the value of GP and SMO

services.

The challenge in estimating morbidity effects lies in the complex and dynamic nature of healthcare

systems. This study thus focuses on estimating the impacts of GP and SMO care on HALE (a proxy for
morbidity) and life expectancy (a proxy for mortality).
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Methodology: using panel data and econometric models to estimate impacts

We use publicly available panel data from the WHO and the World Bank, covering country-level
observations from 2000 to 2021. These datasets provided a broad and detailed basis for analysing the
relationship between healthcare (e.g., GP and SMO per 10,000 population) and health outcomes (e.g.,

health-adjusted life expectancy, and life expectancy at birth). These data have been used in a similar
peer-reviewed analysis that estimated the impacts of physicians on life expectancy (Roffia et al., ZOQ

We select 15 OECD countries for the analysis as follows:

e We focus on OECD countries with universal health coverage and strong public io
core health services (99 per cent+ coverage) (OECD, 2023) and sufficient data o atigns
(212 years).

e The countries selected for this study are Australia, Austria, Belgium,
France, the United Kingdom, Iceland, Israel, Italy, Norway, New Zea

e The panel is unbalanced, with some countries missing data OW

Our approach has a dual focus.

arkySpain, Finland,
loyenia, and Sweden.

e time periods.

e  First, we aim to provide quantitative estimates of 4 acts using HALE at birth, as

provided by the WHO.

e Second, we address the absence of mortality-felated impact estimates specific to SMO
doctors by estimating their contributions to liféSexpectancy at birth, also obtained from WHO
data.

ifidings, we employ appropriate econometric panel

To ensure the rigour and reliability o
methods designed to address key challen data:

dging that healthcare impacts unfold over time, we
planatory variables to capture temporal effects.

entgol Variables capturing socioeconomic factors, healthcare system characteristics, and
@ al'health outcomes related to health behaviours, while employing panel data methods
agfount for confounding effects.

criptive Statistics

Table 32 presents the mean values over time for our two outcome variables, the two main explanatory
variables, and our covariates used in the analyses. The selected covariates have been used in related
published peer-reviewed studies (Basu et al., 2019; Roffia et al., 2023) and are crucial for measuring
HALE and LE, as they capture key determinants of health outcomes.

e Private Health Expenditure (PrivateHealthExp) can reflect access to quality healthcare and
preventive services, influencing longevity and health (Basu et al.,, 2019; Roffia et al., 2023)
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e Obesity is a critical risk factor for chronic diseases such as diabetes and cardiovascular
conditions. Its prevalence is closely linked to lifestyle behaviours, including diet and physical
activity (Basu et al., 2019)

¢ Hospital Beds serve as a proxy for healthcare infrastructure and capacity, which are critical for
managing acute and chronic illnesses (Basu et al., 2019; Roffia et al., 2023).

¢ Population Density (PopDensity) influences healthcare access and disease transmission
dynamics. Urban areas may offer better access to healthcare facilities but face challengg#lik
higher transmission rates of infectious diseases, whereas rural areas often struggle

resource allocation (Basu et al,, 2019, use the proportion of the population in n%
areas).

*  Gross Domestic Product (GDP) GDP is strongly linked to public health o as higher
economic development typically supports more robust healthcare systems, er nutrition,
and higher living standards. Countries with higher GDP per capita llogate more

resources to public health, improving overall population heal

¢ Total Population (TotalPop) helps to contextualise healtficare n , affecting resource
allocation. Larger populations necessitate extensive
sustain public health (Basu et al., 2019; Roffia et a

ei structure and services to

Table 33: Descriptive statistics of variables

Variable Description Mean (SD) Source
Outcomes
HALE Health-adjusted |if@ exp€ctanéy at birth 69.45 (1.21) WHO (Global Health

Observatory, GHO)

LE Life expéctan@at bi WHO (GHO)
80.6 (1.47)

Main explanatory gariabl

GPPer10k ber of GPs per 10,000 population 10.28 (3.55) WHO (GHO)

SMO @ The number of SMOs per 10,000 population 19.73 (467) WHO (GHO)
ariates

PrivateHealthExp ~ Percentage of private in total healthcare 23.49 (5.62) WHO (GHO)

expenditure

Obesity Prevalence of adult obesity 0.18 (0.05) WHO (GHO)
HospitalBeds The nun‘1ber of hospital beds per 10,000 43.63 (16.37) WHO (GHO)
population
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Variable Description Mean (SD) Source

PopDensity The number of people per square kilometre 120,55 (119.6) World Bank

GDP The log of Real GDP per capita 1055 (0.4) World Bank

TotalPop The log of Total Population 16.09 (1.4) %@
Figure 27 presents the correlation matrix of our outcomes, main explanatory variables affd coaéro

and considered control variables. We note that health expenditure is not included ip the

due its perfect correlation with GDP.

Figure 27: Correlation matrix of outcome, main explanatory and control variables

LE
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www.thinkSapere.com Confidential

0.39

0.05

0.08

0.05

0.37

-0.05

-0.08

-0.26

Population

ain

0.13

0.04

0.14

alysis

0.8

0.6

-0.€

-0.€

110



ﬁsapereﬁ

Figure 28 shows how each of the listed variables evolves over time by country.

e HALE and LE: Life expectancy has generally been increasing over time. The upward trend in
HALE shows that people are also living healthier longer, but there was a significant drop-off in
2020 during the peak of the global COVID-19 pandemic.

¢ GP and SMO density: GP density has generally been slowly increasing over time. However,
New Zealand, Austria and Iceland have seen periods of sudden and significant outflows of
GPs, while Finland saw a spike in accessible GPs between 2004 and 2009.

¢ Healthcare: The share in healthcare expenditure that is private has largely remain
unchanged since 2010, although some countries such as Iceland, Australia, Finl
Sweden and Norway have seen decreases in the past ten years, suggesting,a
the demand for private healthcare towards public healthcare in these count pwever, the
number of hospital beds per 10,000 people has been consistently dgéfeasingyn all sampled
countries.

¢ Health outcomes: Obesity has consistently been trending ds for,most countries, except
in Spain and France where it has been consistently decregSinggsin 06-2007.
e Population: The trends in the log of population sh a has been low relative

growth in population for most countries in the sa t for marginal growth rates in
Australia, New Zealand, France and Israel. Israkl is th ly country that has seen a substantial

growth in population density in the past rs.

years, only being hindered by a economic contraction during the peak of the

e GDP: Trends in the log of GDP per capita shows@ccelerated GDP growth over the past 20
e(w
COVID-19 pandemic in 2020,

N
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Figure 28: Variation of variables over time by country
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nometric models: Arellano-Bond dynamic panel and two-way fixed effects

We employ two econometric panel-data approaches to investigate the relationships between the
number of GPs per 10,000 population, SMOs per 10,000 population, and HALE and LE.

(1) Arellano-Bond dynamic panel models

This approach captures dynamic effects and provides robust estimates of the relationships between
healthcare measures and health outcomes. This is a standard approach in the literature to address

reverse-causality in an outcome variable with an explanatory variable (Leszczensky and Wolbring,
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2022). To address potential confounding in our primary explanatory variables—GPs per 10,000 and
SMOs per 10,000—we first-difference the equation to eliminate time-invariant confounders. Internal
instruments, specifically the second to fifth lagged values of these variables, are then employed to
estimate the relationships.

This approach mitigates error correlation in the first-lagged variable and aligns with the standard
Arellano-Bond estimation framework. Additionally, we incorporate a comprehensive set of covariat
and determinants to account for other factors influencing life expectancy and HALE. The estimatien
detailed in equation (1).

(1) yit = B1GPPer10k;;_; + SpecialistsPer10k;,_, + PopDensity;; + 4108
+ BsPrivateHealthExp;; 1 + B¢ log(TotalPop;,) + B;0besi
+ BgHospitalBeds;; + BoYear; + u;;

* y; = HALE; (Regression 1), y;; = LE;; (Regression 2)

® uy is a composite error term

e standard errors are robust and clustered on the cou -WV
® [, Year, allows us to control for linear effects

¢ Following standard practice, we use first-differ: g t0"account for unobserved
heterogeneity

We note that our model includes controls for linear yeageffects rather than year fixed effects.

ith the current sample, as it would overidentify the
e stimation unreliable.

2) tests and instrument exogeneity with the Sargan

Incorporating year fixed effects is not feasi

equations and result in a singular matri

We assess serial correlation using AR{) a

test. Sargan test points towar id aRd strong instruments.
Pre-empting findings: te orthe model relevance for the analysis

We assess first- an nd-order serial correlation using AR(1) and AR(2) tests. We find that neither
first- nor second-order serigl correlation is present. The absence of AR(1) in both estimations indicates
that there is is significant correlation between the value of a variable (or residual) at time t
and its value atigfle t=1. In other words, the residuals or variable values are independent across

‘s instruments (e.g., t—2 and lagged values) are valid and exogenous, as the residuals are not

pefjods, suggesting that the Arellano-Bond approach, which involves instrumenting t—1

rther lags, may not be necessary. The absence of AR(2) further suggests that the

dfrelated at the second lag. As such, our model is correctly specified, ensuring the reliability of the

estimation, and reinforcing the appropriateness of the approach.

We further note that the AB estimator with first-differencing induces variance, resulting in less price
estimation results; this is for example notable in the increased standard errors of the estimation with
comparable size as the estimated coefficients (see Table 33).

We therefore explore “Two-way fixed effects” as the alternative model and preferred estimation
model. Fixed effects are supported by the AR(1) and AR(2) findings, particularly: When the AR(1) term
is not significant, it implies that the panel data's temporal dependency is minimal or adequately
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controlled through other specifications, such as fixed effects. Another concern of so-called Nickel-Bias
of fixed effects in dynamic panel data is not relevant in the context of our analysis, as Nickel-Bias
commonly only appears with shorter panels, i.e. less or equal to six observations per unit.

(2) Two-way fixed effects

time-specific effects. Time-invariant factors, such as geography or institutional characteristics, are

The two-way fixed effects (TWFE) model controls for both unobservable time-invariant factors and
accounted for by focusing on within-unit variations over time (e.g., within a specific country). T, Q

helps isolate the effect of explanatory variables, like GP and SMO per 10,000, by removing p

confounding from unobserved, stable factors that vary across units but not over time.
Additionally, the model controls for time-specific effects, such as global shocks, p mic ical
change or technological advances, by including time- fixed effects, ensuring that an n trends

across all units do not bias the results.

By controlling for these factors, the two-way fixed effects model reduges poterttiagibiases from

omitted variables, providing more accurate estimates of the relati n variables. This

approach is particularly useful when examining changes over ti es on how changes

within a unit, rather than differences across units, affect ou pecially valuable when
studying effects like changes in health predictors on outc

unobservable differences between units might otherwfise dist

expectancy, where
the analysis.

We estimate the following two way-fixed effe ification:

ialistsPer10k;;_, + PopDensity;; + ,10g(GDP;;)
a XDi:t-1 + Belog(TotalPop;;) + B;0besity;; 4

B Sit + a; + lt + u

(2)yit = B1GPPer10k;; 1

* y; = HALE;; (Regressi vit = LE; (Regression 2),

e a; denotes cofintry-specific fixed effects (location effects)
p

e A den ear-spekific fixed effects (time effects)
o wuy is th@jdiosyncratic error term
o s%rors are robust and clustered on the country-level

ere are strong and significant impacts of GPs and SMOs on health

s of the analysis are presented across two key dimensions:
Arellano-Bond Results

GPs per 10,000 population and SMOs per 10,000 population do not show a statistically significant
association with either HALE or LE. None of the covariates are statistically significant. It is important to
note that the standard errors are large relative to the coefficient effect sizes, suggesting that the
estimates are dispersed and exhibit considerable variability. The non-significant AR(1) with a p-value
greater than 0.05 indicates no residual autocorrelation between t and t-1. The implications of these
findings are discussed in the section above. The dispersion of the data suggests that the Arellano-
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Bond estimator is inefficient, introducing increased variation due to the use of first differencing and
instrumenting. However, the instruments remain valid (exogenous), as confirmed by the Sargan test,
which yielded a p-value greater than 0.05.

Table 34: Estimation results Arellano-Bond: Health-adjusted life expectancy and life expectancy

Arellano-Bond Estimation Results

M He:)l(t:;:laj:z;ed life (2) Life expectancy
GPPer10k, t-1 0.39 (0.426) 0.476 (0.58)
SMOsPer10k, t-1 0.255 (0.416)
PopDensity 0.004 (0.04)
GDP 1.318 (1.06)
PrivateHealthExp, t-1 0.041 (0.043)
TotalPop 11.781 (11.413)

Obesity, t-1 -26.002 (56.268)
HospitalBeds -0.033 (0.043)
Year -0.119 (0.207)
Observations 254

Test: First order serial correlation AR(1): -0.575, p = 0.565

Test: Second order serial correlation AR(2): 1.312, p =0.189

Sargan test: 9.436, p = 0.491

Test: Instrument exogeneity

Note:

Two-way fixed effects res

Using our preferred model
associations betweefi the number of GPs and SMOs per 10,000 population with both HALE and LE.

Specifically, an addiional (or SMO) per 10,000 population increases HALE by 0.049 (0.043) and LE
by 0.059 (0.0
populatigiagon

G

ital beds per 10,000 population, which also exhibits a negative relationship.

sts, testing whether the coefficient estimates for GPs and SMOs per 10,000

E and LE are statistically different, lead us to reject the null hypothesis of no

e. Among the statistically significant covariates in both the HALE and LE estimations
density, which shows a positive association; obesity, which has a strong negative effect;

ly, the fixed effect estimates are more precise, more efficient, and less variable than the
Arellano-Bond estimates, as evidenced by the significantly lower standard errors relative to the
estimated coefficients.
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Table 35: Estimation results two-way fixed effects: Health-adjusted life expectancy and life expectancy

Two-way fixed effects estimation

(1) Health-adjusted life .
expectancy (2) Life expectancy

GPPer10k, t-1 0049 (0.024) 0059 (0.028)
SMOsPer10k, t-1 0043 (0.015) 0036 (0.017)
PopDensity 0011 (0.002) 0009  (0.003)
GDP 0.105 (0.177) -0.264 (0.
PrivateHealthExp, t-1 0.013 (0.013) 0.019 (
TotalPop -0.867 (0.924)

Obesity, t-1 4058 (2.303)

HospitalBeds -0.030  (0.005) (0.006)
Country Fixed-Effects YES YES

Year Fixed Effects YES YES
Observations 272
Akaike Information Criterion (AIC) -43.346
Bayesian Information Criterion (BIC) -12.954

Note: ’p <0.1; "p <0.05; mp<0.01 ; Robust cl

F-tests point to no statistically significant @i impgct of GP and SMOs in either estimation.

Assessing robustness

We further test the rob of oWr results by:

e removing tffe dynamic assumptions, i.e. estimating the model without lags
e incorpgrati eeper lags of GP and SMO variables (t-2) and (t-4)
e accou time-variant factors such as:

address health consumption behaviours.

oWy market effects by including unemployment rates (World Bank data),

per capita alcohol consumption over 15+ in litres of pure alcohol (WHO data) to

Note: we do not control for smoking due to significant missing data points in WHO
collected data; however, alcohol consumption is a proxy for health consumption
behaviours. Using health expenditures instead of GDP per capita.

Our findings remain robust across these tests (i.e. the magnitudes of the estimated coefficients in the
models are neither statistically significantly different from the magnitudes estimated in our preferred
Fixed Effects Model nor are coefficient magnitudes between GPs and SMOs statistically significantly
different from each other). The results of these robustness checks are presented in the table below.
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Table 36: Further estimations to assess the robustness of our findings

N sapere.

No Dynamics GP and SMO: T-2 | GP and SMO: T-4 Control for: Health Control Control for:
Expenditures Unemploy Alcohol consumption
HALE | LE HALE | LE HALE | LE HALE LE HALE LE
GP per 10,000 0.049** 0.062** 0.048* 0.051* 0.03 0.021 0.053** 0.061** 0.06** 0.063*** 0.076***
(0.025) (0.028) (0.024) (0.028) (0.026) (0.03) (0.024) (0.029) (0.023) (0.027)
SMO per 10,000 0.045*** | 0.036** 0.037** 0.035** 0.03* 0.034* 0.046*** 0.034** 0.039*** 0.034**
(0.014) (0.017) (0.015) (0.018) (0.016) (0.019) (0.015) 0.017) (0.014) (0.016)
Control variables YES YES YES YES YES YES YES Y YES YES YES YES
Country Fixed YES YES YES YES YES YES YES YES YES YES YES YES
effects
Year Fixed effects YES YES YES YES YES ES YES YES YES YES YES
Observations 284 284 259 259 1 231 272 272 272 272 266 266
Akaike Information -114.151 | -24.607 -157.394 | -61R243 15492 | -115.35 -142.353 -53.794 -138.674 -49.932 -191.059 -101.512
Criterion (AIC)
Bayesian -83.758 5.786 -185.1 -84.957 -111.96 -23.402 -104.482 -15.741 -156.867 -67.32
Information

Note: p<0.1; p<0.05; p<0.01; Robust
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Limitations of our research

We discuss the limitations and our approaches to addressing them in Table 36.

Table 37: Limitations and considerations of our research

Limitation(s) Consideration(s)

Health systems: e We account for this by limiting our sample to 15 countries —
Differences in healthcare which have a universal healthcare system.

systems between countries e We control for unit- and time-fixed effects accounting

heterogeneities and temporal changes between coufitrie

GP numbers: e We acknowledge this; however, if we assume b ein
GP numbers in WHO data fact lower, the magnitude of GPs’ effect

(6,388, NZ —2021) are e Our approach is a conservative appro imate the effect of
different from Emmanuel Jo's GPs.
workforce modelling numbers e We further acknowledge that t

(3,833, NZ-2021)

ers in all countries were overestimated (as in the
then the magnitude of GPs’ effect would increase

Ccrease.

» )\ We find that GP numbers are consistent with local statistics of
ountries in the EU (Eurostat), while GP counts are overestimated
\ in WHO-provided data relative to local data sources in Australia
(Australian Bureau of Statistics) and New Zealand. We were unable
to confirm WHO-provided figures with local data sources in

Iceland and Israel. We understand that common definitions of
healthcare personnel have been agreed between Eurostat, the
OECD and the WHO.

O e  Furthermore, the primary driver of the estimated coefficients is the
correlation between GPs and life expectancy and their changes
over time. The absolute number of GPs is less relevant.

»  Since our analysis uses country-level fixed effects, we are

demeaning the effects and consider only changes relative to the
demeaned estimate. Therefore, using WHO estimates for New

Zealand may not be a significant concern so long as the trend over
time is captured, even if the count is overestimated.
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Limitation(s) Consideration(s)
Hospital effects: This could point to: reverse causality, measurement issues, multi-collinearity,
There is an unintuitive etc.
significant negative coefficient e We test a number of model specifications (lags, squared effects,
for hospital beds on life assess multi-collinearity) and find that this effect persists and no
expectancy multi-collinearity is present. Two studies also have a similar
finding: Roffia et al. (2023) and Basu et al. (2019) Q

Confounding: Our findings are robust to including further time-variant ¢ iat
Time-variant unobserved furthermore: Our findings of GP and SMO estimates alignjwi
heterogeneity published studies, providing a degree of confidence i the re;

e Basu et al. (2019) estimate mortality impact of Os in

the USA, finding, like us, marginally hig
to SMO impacts on mortality

o}

GP,impacts compared

of our SMO and @GP coefficient magnitudes.

Roffig et al. (2023) estimate that the impact of physicians
@V 10,000 population is 0.049 on life expectancy. This
alue is about the midpoint of our GP per 10,000 and SMO
Q per 10,000 coefficients (0.059+0.036)/2 = 0.048.
P-coefficient magnitude in LE-estimation similar to Baker et al.
\ (2024), whose findings were used in our CBA to calculate amenable
mortality effects

o We estimate a coefficient of 0.059 with a 95%-Confidence
Interval [0.003-0.114] across the populations. The study by

Baker et al. (2024) estimated a coefficient of 0.057 with a
v 95%-Confidence interval [0.37-0.77] for male life
expectancy and 0.050 with a 95%-Confidence Interval
O [0.31-0.70] for female life expectancy per 10.000
population.

Further discussion of our approach

We conducted our analysis using country fixed effects and lagged explanatory variables to address
issues related to omitted variable bias and reverse causality in the relationship between life
expectancy, health-adjusted life expectancy, and the number of general practitioners and SMOs per
10,000 population.
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Fixed effects allow us to account for time-invariant confounders—factors that remain constant over
time, such as systemic culture or efficiency. This partially addresses omitted variable bias, which arises
from unmeasured characteristics that influence LE and HALE and are associated with the density of
GPs and SMOs. Additionally, we incorporated a set of potential time-variant confounders—factors that
change over time—such as technological advancements or health shocks (e.g., global pandemics). We
also included year fixed effects to account for these temporal changes. However, we acknowledge th
other time-variant confounders, such as smoking behaviours, may exist. While we lacked sufficient
data on some variables, our sensitivity analyses incorporating additional behavioural and othe

determinants of LE and HALE suggest that our results are robust, increasing our confidence i
validity.

The use of lagged explanatory variables addresses reverse causality, ensuring the sgiict exo ty of
the relationship between GPs and SMOs per 10,000 population and the outcomes ( ALE). Strict
exogeneity requires that the estimation error of LE and HALE is uncorrelatedfwithgthe\explanatory

variables. By incorporating lags, we mitigate this concern. However, this app mes
unobserved variables are not serially correlated. Although this assu n cannot be directly tested,
evidence from our analysis supports it. Specifically, Arellano-Bond#Spegificatigh tests indicate no first-

order (t-1) or second-order (t-2) serial correlation in the regressio
estimation approach.

urther validating our
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Additional material

We present a series of figures below illustrating the unadjusted relationships between life expectancy
(LE) and health-adjusted life expectancy (HALE) with the number of GPs and SMOs per 10,000
population. Additionally, we include partial regression plots depicting the residuals of these variables,
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which control for the influence of other factors, thereby revealing the adjusted relationships. Above all,
the graphs reveal that neither misspecification nor outliers are driving the results.

Figure 29: Unadjusted SMOs per 10,000 by life expectancy

Scatter Plot of Specialists per 10,000 by Life Expectancy
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Figure 31: Unadjusted SMOs per 10,000 by health-adjusted life expectancy
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Figure 32: Unadjusted GPs per 10,000 by health-adjusted [i ectancy
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Figure 33: Adjusted: SMOs per 10,000 by life expectancy
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Figure 34: Adjusted GPs per 10,000 by life expectancy
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Figure 35: Adjusted GPs per 10,000 by health-adjusted life expectancy
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Figure 36: Adjusted SMOs per 10,000 by health-adjusted life expectanc
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About Sapere

Sapere is one of the largest expert consulting firms in Australasia, and a leader in the provision of
independent economic, forensic accounting and public policy services. We provide independent
expert testimony, strategic advisory services, data analytics and other advice to Australasia’s private
sector corporate clients, major law firms, government agencies, and regulatory bodies.

‘Sapere’ comes from Latin (to be wise) and the phrase ‘sapere aude’ (dare to be wise). The phrase i
associated with German philosopher Immanuel Kant, who promoted the use of reason as a tog#of
thought; an approach that underpins all Sapere’s practice groups.

We build and maintain effective relationships as demonstrated by the volume of repeat - Many of
gating

complex relationships in government, industry, and academic settings.
We adopt a collaborative approach to our work and routinely partner with % ms in other

fields, such as social research, IT design and architecture, and survey d%Th ables us to deliver

our experts have held leadership and senior management positions and are experi

a comprehensive product and to ensure value for money.
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