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Executive Summary 

The Public Finance Act 1989 requires the New Zealand Treasury to prepare a Long-term Fiscal 
Statement (LTFS) on the long-term fiscal position of New Zealand at least every four years, 
covering a 40-year period at a minimum. The Treasury uses its Long-term Fiscal Model (LTFM) 
to produce some of the projections described and/or illustrated in the LTFS, as well as to 
provide a base scenario that is used as an input to other models whose outputs appear in the 
LTFS. The fundamental purpose of the LTFM is to project New Zealand’s long-term fiscal 
position, under a given set of assumptions, so that potential future fiscal pressures can be 
identified and better understood. 

This paper provides a description of the 2021 version of the LTFM, which has as its base the 
forecasts produced for the 2021 Budget Economic and Fiscal Update. There is a focus on the 
model structure, assumptions and logic used to produce the main projection of the model, in 
which net core Crown debt, as a percentage of gross domestic product (GDP), rises at an 
accelerating rate. This is designed to illustrate the main areas of fiscal pressure caused by the 
ageing population structure of New Zealand over the coming decades. In particular, the 
modelling assumes that once these pressures cause expenditure to overtake revenue, the 
deficits produced are funded through increased borrowing. As debt grows, so do the interest 
expenses that it generates, which further increase the ongoing operating deficits. This cycle of 
increased borrowing pushing up interest costs, which leads to even more borrowing, produces 
the accelerating net debt profile of this scenario. 

It is important to understand that this is a projection, not a forecast. It illustrates a potential 
outcome that could result under a given set of assumptions. The key assumption is that no 
policy changes will be introduced to address fiscal pressures, but rather that successive 
governments will keep increasing borrowing to meet them. This is not realistic for a number of 
reasons. Among the most important of these are that: 

 New Zealand’s public finance settings require governments to set debt objectives;  

 for the last thirty years New Zealand’s public debt to GDP has been largely decreasing, other 
than for a few years following the global financial crisis (GFC) and recently in response to the 
Covid-19 pandemic, and 

 it is highly unlikely that overseas lenders would continue to provide funds to any country that 
showed no signs of addressing its fiscal problems. 

This scenario is not a forecast of an outcome that the Treasury expects to occur, but rather a 
warning signal.  Fiscal pressures, caused by an ageing population structure and other factors 
like increasing demand for publicly funded health services, are real. Policy changes will be 
required to address them, although these may not necessarily be applied, completely or even 
partially, to the areas causing pressure. There are many options available to avoid these 
undesirable outcomes.  

This paper explains the key demographic, economic and fiscal assumptions in the LTFM, and 
its modelling logic, in order to increase understanding of what causes the fiscal pressures that 
the model projects.  
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1 Introduction 

1.1 The requirement for the Long-term Fiscal Statement 
Section 7 of the Public Finance Amendment Act 2004 resulted in an addition to the Public 
Finance Act 1989, namely Section 26N (New Zealand Legislation, 2021), which requires that 
“at intervals not exceeding 4 years, the Treasury must prepare a statement on the long-term 
fiscal position”. The legislation also stipulates that the Long-term Fiscal Statement (LTFS) must 
“relate to a period of at least 40 consecutive financial years commencing with the financial year 
in which the statement is prepared” 

Consequently, in 2006 the New Zealand Treasury produced its first LTFS and followed this with 
further Statements in 2009, 2013 and 2016 (New Zealand Treasury, 2021a). This means that 
the 2021 LTFS is the fifth in the series. Obviously 2021 is five years beyond 2016, when the 
previous LTFS was published, not the legally required four, but a 2020 version was originally 
planned. The onset of the Covid-19 pandemic and the changes that it caused to both immediate 
economic and fiscal settings, and the outlook for them, led to a postponement of a year in order 
to produce an LTFS that could better reflect these.  

One of the reasons that requiring the LTFS to be produced on an ongoing basis was introduced 
into law was because it was appreciated that the population structure of New Zealand would 
increasingly age over coming decades. This demographic change is occurring in many 
countries, although mainly among the advanced economies, and many of those nations, such 
as Japan and Germany, are much further down this path. However, despite New Zealand being 
among the younger of the “ageing countries”, this ongoing demographic change still brings with 
it a set of fiscal challenges, particular in areas like slowing labour force growth and increased 
expenditure on publicly funded pensions and health services. Like any modern democracy, 
New Zealand faces a balancing act between funding public services and infrastructure and 
raising the revenue, mainly through taxation, needed to achieve this, while keeping the public 
fiscal position stable and sustainable. These ongoing fiscal pressures, apart from those 
particularly induced by an ageing population structure, also require long-term planning. 
Furthermore, in recent years, other long-term issues have gained more prominence as well, 
especially that of climate change. In fact, the 2021 LTFS devotes an entire section to this very 
issue. 

1.2 The role of the Long-term Fiscal Model 
Accompanying each LTFS has been a Long-term Fiscal Model (LTFM), (New Zealand Treasury, 
2021b) which produces many of the projections discussed, described, illustrated and tabulated 
in the LTFS. The LTFM is a spreadsheet model that uses demographic, economic and fiscal 
data to project out, over the ensuing four decades, potential scenarios for New Zealand’s public 
fiscal position. It does this by applying mathematical logic and a set of assumptions, which are 
normally based on either historical growth rates or relationships or on existing or planned policy. 
The model’s complexity does not occur in its mathematical logic, which is generally relatively 
straightforward, but rather in the many and varied relationships between the large assortment of 
variables that it contains. That complexity should only potentially become a problem for anyone 
wishing to change the modelling logic built into the LTFM. It is not difficult to run scenarios by 
changing some of the assumptions contained in the model’s Assumptions worksheet. 
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For past versions of the LTFS the accompanying LTFM has been used to produce the main 
projection discussed in this paper, where net core Crown debt rises as a percentage of nominal 
gross domestic product (GDP) at an accelerating rate, as well as alternative scenarios, where 
public debt is kept to sustainable levels. Sometimes it has been used to model policy change 
scenarios, targeting particular areas of public spending or revenue or even asset growth. 

The Treasury has now developed a neo-classical growth model (NCGM) that can include 
behavioural responses, in areas like labour market participation and interest rate changes, to 
the kind of tax or spending changes that might be required to keep the future fiscal position 
stable. For more detail, see the background paper Shocks and scenario analysis using a 
stochastic neoclassical growth model (Binning, 2021), as well as in the LTFS itself.  

The 2021 LTFM has been used to model some scenarios involving changes to health 
expenditure, the public pension New Zealand Superannuation (NZS) and tax revenue 
individually, but the more widescale stabilisation scenarios have been covered by the NCGM. 
Consequently the descriptions in this paper focus on the LTFM’s role in producing the main 
projection, called the historical trends scenario, because it is based on most expense and 
revenue categories growing in line with their recent trends, often based on the 14 fiscal years 
from 2006/07 to 2019/20. This projection is designed to illustrate the main areas of fiscal 
pressure caused by the ageing population structure and other factors over coming decades.  

The logic applied in this scenario is that, once these pressures cause spending to exceed 
revenue, the resulting deficits are funded via debt. As debt levels increase, so do the interest 
costs that the debt generates, which in turn increases the size of the deficits that need to be met 
through more borrowing. The result is that, after this cycle begins, public debt rapidly increases, 
which is why it is sometimes referred to as the “exploding debt” scenario. It is a common 
scenario used by other treasuries and financial departments around the world. The United 
States Congressional Budget Office portray significant rising public debt in their Long-term 
Budget Projections (Congressional Budget Office, 2021); the United Kingdom Office for Budget 
Responsibility do a similar exercise in their Fiscal Sustainability Report (Office for Budget 
Responsibility, 2020); and the Australian Treasury have used such rising debt profiles at times 
in their Intergenerational Reports (Australian Treasury, 2021), to name but a few examples. 

This paper’s main purpose is to describe the 2021 LTFM, especially the demographic, economic 
and fiscal data that it uses, the modelling logic that it applies, and what lies behind the 
assumptions that underpin the outcomes of the historical trends scenario. 

1.3 Some key points about the Long-term Fiscal Model 
Some of the following information is common to all, or at least most, of the versions of the LTFM 
that have been produced over recent years. Other parts are more specific to the 2021 LTFM 
and, in some cases, involve a change from the previous version. When this is the case, that will 
be made clear by referring specifically to the 2021 LTFM. 

Time Horizon 

The LTFM is an Excel spreadsheet model that projects New Zealand’s fiscal position over at 
least a 40-year horizon. The main unit of time used in the model is the fiscal year, which in 
New Zealand is from 1 July to the following 30 June. For example, the fiscal year 2021, which 
can be alternatively denoted as 2020/21, covers the period from 1 July 2020 up until 30 June 
2021. All references in this paper to years should be taken to mean fiscal years, unless 
specifically defined otherwise. 
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The model begins with historical years, which are fiscal years for which there is known data, 
also called outturns. For the 2021 LTFM these are only the years 2018/19 and 2019/20. This is 
because changes to the accounting rules, used in constructing the government accounts, 
means that data measured on a consistent basis is not available for every variable in the model 
in earlier years. However, the model contains a worksheet Fiscal Outturns that contains values 
of major variables for all years back to 2006/07. 

The historical years are followed by a five year forecast period, where the data comes from the 
Treasury’s most recent Economic and Fiscal Update (EFU). For the 2021 LTFM this forecast is 
the 2021 Budget Economic and Fiscal Update (New Zealand Treasury, 2021c), henceforth 
referred to as the 2021 Budget, and covers from 2020/21 to 2024/25. At the time of the LTFS 
publication, 2020/21 is an historical year, but it was only partially complete at the time of the 
2021 Budget, and so still a forecast year. The LTFM’s main output, the projected years, arise 
from the forecast base, and for the 2021 LTFM extend from 2025/26 to 2060/61. This means 
that the 2021 Budget forecast years are part of the 40-year horizon legally required in the LTFS. 

Entity coverage  

The LTFM projects fiscal variables for both core Crown and total Crown. Total Crown refers to 
the consolidated combination of core Crown, Crown entities and State-owned enterprises 
(SOEs) and the inter-segment eliminations between these components. The eliminations mainly 
relate to the relationships between core Crown agencies and Crown entities. The core Crown 
consists of government departments and ministries, the offices of parliament, the New Zealand 
Superannuation Fund (NZSF) and the Reserve Bank. The majority of ministerial decision 
making and policy setting relates to the core Crown, with SOEs and, to a lesser extent, Crown 
entities, allowed more autonomy in regard to their funding and oversight. For this reason fiscal 
policy advice concentrates far more on the core Crown than the other two public entity types, 
and consequently the main fiscal indicators reported are mainly core Crown, such as net core 
Crown debt, core Crown revenue and core Crown expenses. For this reason, this paper focuses 
chiefly on how the LTFM projects core Crown variables, as they both dominate the public fiscal 
position, particularly in regard to debt, and are the ones that governments have more control 
over in terms of decision making and affecting policy changes. 

Key assumptions  

To produce long-term projections a number of assumptions must be made, concerning both 
economic and fiscal variables. Altering one or more of these assumptions will result in a 
different projection for any variables affected by the changes. Depending on the set of 
assumptions changed, this can lead to a radically different depiction of the future fiscal position. 
Assumptions are often based on either averages from historical data, such as annual average 
growth rates or percentages of nominal gross domestic product (GDP)1, or on current policy 
settings, such as indexing payment rates of the public pension, New Zealand Superannuation 
(NZS), to the average weekly wage. Most of the assumptions used in the LTFM, to produce the 
historical trends scenario, are explained in this paper. 

                                                

1  References to GDP, in this paper, should be taken to mean nominal GDP, the current price measure, unless 
otherwise stated. The other main GDP measure, real GDP, is in terms of constant year prices and, if mentioned, 
will be denoted as real GDP. 
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Forecasts versus projections  

Finally, it is worth reiterating that the LTFM produces projections, not forecasts. While these 
terms are often used as synonyms for the same concept, this is not the case in regard to the 
outputs of the LTFM. Forecasts, including those used as the base of the LTFM’s fiscal and 
economic projections, are an attempt to predict future outcomes by employing a wide range of 
resources, comprehensive modelling, and expert knowledge and opinion. Under normal 
circumstances the further out in time the forecasts extend, the greater would be the levels of 
uncertainty, or error bands, around them. The New Zealand Treasury limits its forecasts to a five 
year forecast horizon, which is similar to the length of the forecasts produced by the United 
Kingdom’s Office for Budget Responsibility and longer than the three years used by the 
Australian Treasury. Forecasts are a genuine attempt, given the data and knowledge available 
at the time that they are made, to predict the most likely outcome for a given variable in a given 
time period. This could be for an economic variable, like GDP in the following fiscal year, or for a 
fiscal variable, such as the annual amount of expenditure on NZS in three years’ time. 

Projections, by contrast, are not designed to accurately predict future outcomes, but rather to 
illustrate potential paths, under a given set of assumptions. They are heavily influenced both by 
the assumptions that underlie them and the base from which they arise. Possibly of most 
relevance in regard to the projections produced by the LTFM, they generally assume no post-
forecast policy changes, nor incorporate behavioural or other responses to outcomes or 
developing trends. It is for this reason that ongoing deficits are simply assumed to be covered 
by more borrowing in the “exploding debt” projections, while in reality action would likely be 
taken as debt levels rose to unsustainable levels. 
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2 Demographic variables and assumptions 

2.1 The role of demography in the LTFS and the LTFM 
A major reason why the Treasury produces the LTFS is that one of the most predictable aspects 
of New Zealand’s future is its ageing population structure. 

This is because many of the people included in the demographic projections over much or all of 
that time frame are alive now. Of course the actual demographic outcomes over the next 40 
years will not exactly match the projections, but it is likely that their degree of error will be much 
smaller than those in projections of GDP or net debt. Furthermore, it is not really the actual 
numbers of people in those projections that matter as much as the shares of the population in 
different age groups, and that is even more foreseeable. 

A country’s population growth is determined by fertility, mortality and net migration. 

Fertility rates, which pertain to the numbers of births per woman of childbearing age, have been 
relatively stable at around two in New Zealand since the late 1970’s. However, since 2010 they 
have declined in each subsequent year and in the year ending 30 June 2021 reached 1.61, the 
lowest point in a series going back to 1977 (Statistics New Zealand, 2021a). Over the 40-year 
projection horizon used in the 2021 LTFM the fertility rate is assumed to stay constant at 1.65, 
which is well below 2.1, the estimated replacement rate. This is the fertility rate at which a 
population exactly replaces itself from one generation to the next, without migration. 

Mortality rates refer to the number of deaths in the population per 1,000 people. However, it is 
the increasing average life expectancy, or longevity, rather than the mortality rates, that is 
causing New Zealand’s demographic structure to age. This is due to several things, including 
significant reductions in smoking levels and advances in medical technology and treatments. 
Average life expectancy at birth in New Zealand since the early 1950s has increased from 67 to 
80 for males and from 71 to 84 for females (Statistics New Zealand, 2021b). In the 2021 LTFM it 
is expected to keep increasing, reaching 86 for males and 89 for females by 2060/61.  

Net migration is the difference in the number of long-term immigrants and emigrants, with “long 
term” normally taken to be at least one year. Since 2013/14, and up until the impacts of the 
Covid-19 pandemic abruptly halted it, net migration had been unusually high for New Zealand. It 
averaged over 60,000 annually between 2013/14 and 2017/18 (Statistics New Zealand, 2021c). 
Two factors suggest that this level may not be a good predictor of the future. One is that as 
recently as 2011/12 New Zealand experienced negative net migration and has only averaged 
around 20,000 annually over the last 30 years. The other factor is the great uncertainty that the 
pandemic has caused, not only in terms of when New Zealand’s borders, and those of other 
countries, will be open to free travel again, but in which direction net migration will go after that 
occurs. The 2021 LTFM applies constant net migration of 25,000 per year from 2033/34 
onwards. Also, while migrants tend to be younger than the average resident, it would take 
sustained high levels of immigration to markedly alter the age structure of the future population. 

So with the demographic projections encompassing a fertility rate that is stable and below the 
replacement rate, ongoing increases in life expectancy, and net migration not high enough to 
significantly affect the age structure,  the average age of the New Zealand population is 
expected to keep increasing.  
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New Zealand is certainly not alone in experiencing this demographic phenomenon. Many 
countries, particularly among the advanced economies, are also undergoing population ageing, 
and a number have significantly older populations than New Zealand. 

Figure 1 – The age distribution of New Zealand, in recent history and projections  

 

Source: Stats NZ, The Treasury 

This paper will focus on the details of how the LTFM uses demographic projections. More detail 
about demography is covered in The economic impacts of an ageing population in New Zealand 
(van Rensburg, Domican and Kennedy, 2021). 

2.2 Population projections 
The population projections used in the 2021 LTFM are based on the 2020 National Population 
Projections (Statistics New Zealand, 2020a) of Statistics New Zealand, who are generally 
referred to as Stats NZ. The latest version of the population projections was released in 
December 2020, is Census 2018 based and begins its projections from the estimated resident 
population of New Zealand as at 30 June 2020. The projections are produced by single year of 
age, up to 94 years plus a “95 years and over” group, for each gender, and extend out in 
successive fiscal years to 2072/73.The adapted demographic projections in the LTFM cover the 
same age and gender distribution and time period. However, the actual population projections 
applied in the model do not exactly match those of Stats NZ for two main reasons. 

The first reason is to do with the base of the population projections. The forecast years that act 
as this base, as well as the historical years in the LTFM that precede these, are adjusted to 
match the Treasury’s aggregate level population forecasts and historical outturns. These differ 
from the aggregate Stats NZ values in these years, again for two main reasons: 

 Because the Treasury forecasts were produced in March 2021, which is not a long time after 
the population projections were released, but the Stats NZ projections would have been largely 
prepared a few months before they were finalised and released in December 2020. This 
means that the Treasury forecasts are based on more up-to-date actual outturns and also can 
better capture recent developments, such as the quickly changing levels of net migration.  
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 The Treasury uses population figures derived from Stats NZ’s Household Labour Force 
Survey (HLFS), while the Stats NZ projections are based on Census counts of the resident 
population. The two measures are always within three percentage points of one another in 
any year, and often much less, but are not the same. 

The second reason that the Treasury population projections differ from those of Stats NZ are 
that the LTFM projections’ initial years have different net migration levels built into them than 
those in the Stats NZ projections. This is covered in more detail in Section 2.3. 

For projection purposes, some uncertainty in the estimated resident population is assumed. A 
'cohort component' method is used to project forward the base population, by calculating the 
effect of deaths and migration within each age and gender group, or cohort, according to the 
specified mortality and migration assumptions for that group. New birth cohorts are added to the 
population by applying the specified fertility assumptions to the female population of 
childbearing age. 

Stats NZ produce stochastic projections around median population projections. They produce 
many population simulations that sample the projection inputs from historical distributions. 
These projections are then ranked for each year and presented as percentiles (eg, 5th, 10th, 25th, 
50th, 75th, 90th and 95th). These percentiles are stochastic (probabilistic) population projections 
that represent the probability that an actual result is lower than the percentile. For example, the 
5th percentile indicates that there is a 5 percent chance that the actual value will be lower than 
the projection and a 95 percent chance that the actual value will be higher than the projection. 

The 2021 LTFM uses the median (50th percentile) population projection (a 50 percent chance 
that the actual value will be higher or lower than the projection value) as it is the mid-range 
projection. Stats NZ base the median population projection on the following major assumptions: 

 the total fertility rate is stable at 1.65 births per woman for the entire projection, which is from 
2020/21 to 2072/73 

 life expectancy at birth increases, from 80.8 for males and 84.4 for females in 2020/21, to 
87.5 years and 90.2 years respectively by 2072/73, and 

 annual net migration of 10,000 in 2020/21, 20,000 in 2021/22, and then 25,000 in all later 
projected years.2  

The population projections are applied in numerous places throughout the LTFM, usually via 
annual growth rates of specific age and gender groups. One of their major uses is in projecting 
various expense categories, representing the growth of the recipients of the goods or services 
involved. For example, growth in the numbers receiving New Zealand Superannuation (NZS) is 
modelled using annual growth in the “65 years and above” age group, as most New Zealanders 
in this demographic group qualify for and receive NZS. 

                                                

2  While the Stats NZ population projections serve as the basis of the 2021 LTFM demographic projections, those 
projections arise from an adjusted forecast base, incorporate different net migration assumptions in the initial 
projected years, and apply the age and gender group annual growth rates of the Stats NZ projections rather than 
their levels. 



 

Background Paper for the 2021 Statement on the Long-term Fiscal Position:  
Demographic, Economic and Fiscal Assumptions and Logic in the 2021 Long-term Fiscal Model    |   8 

 

2.3 Adjustments to the population projections 
As mentioned in section 2.2, the Treasury population projections do not exactly match those of 
Stats NZ. They are adjusted so that their base matches at the aggregate level the Treasury 
forecasts and also to incorporate different net migration assumptions. 

Actual years  

In years where the Stats NZ figures are derived from actual data, which is up to 2019/20 for the 
2020 base projections used in the 2021 LTFM, they do not require any assumption for a net 
migration level to add to the mix of births and deaths. Consequently, for these years, each of 
the age and gender groups in the Stats NZ data is multiplied by the ratio of the Treasury 
aggregate population to the Stats NZ aggregate population for that year. This is actually broken 
into two aggregate population groups, namely people aged under 15 years and those aged 15 
years and over. This is because the latter group is typically defined as the working-age 
population (WAP), even though not everyone in this age group will be working or even seeking 
work, and there are people aged under 15 who do some part-time work. Nevertheless, this is 
the age partition used by Stats NZ in the HLFS. In fact, there is no HLFS data on people aged 
under 15, which means that the Treasury forecasts of total population have to be derived from 
their WAP forecasts by calculations based on recent ratios, from resident population data, of the 
population aged under 15 relative to the WAP. Consequently any male or female single year  
age group, where the age is under 15 years, is adjusted for a particular year by multiplying by 
the difference between the aggregate Treasury values for the total population and the WAP, in 
that year, divided by the same year’s Stats NZ aggregate population aged under 15.  

The difference between the total population and the WAP is effectively the Treasury value for 
the aggregate population aged under 15 years. For any male or female single year of age 
group, where the age is at least 15 years, and the “95 years and over” group the adjustment is 
simply to multiply by the Treasury WAP figure for the year in question divided by the Stats NZ 
WAP total for the same year. In this manner the sum of the appropriate individual age and 
gender groups in the Treasury population figures for a given year is made to match both the 
aggregate WAP and total population numbers, while still reflecting the population distribution 
inherent in the Stats NZ figures. 

Stats NZ projection years  

For the years which are projections in the Stats NZ data but historical or forecasts in the Treasury 
data (although these are all forecast years in the 2021 LTFM), a further adjustment is made for 
net migration differences. Again, this operates slightly differently for ages under 15 years to those 
in the WAP. A distribution of net migrants by gender and five-year age group, ending with 
“75 & over” age groups for both sexes, based on Stats NZ data from 1991/92 to 2017/18 
(Statistics New Zealand, 2021c), is used to apportion the differences in aggregate net migrant 
numbers, between the Treasury and the Stats NZ assumptions, into the male and female single 
year of age groups in the Treasury data. This ensures that these differences are not merely 
sandwiched into the age distribution in the same proportions as the overall population distribution, 
but rather reflect the typical age distribution of net migrants in recent years, which tends to be 
younger than that of the overall population. For example, 53 percent of net migrants are aged 
between 25 and 44 years, while in 2019/20 only 27 percent of the resident population were in this 
age group. As an example of the adjustment in the 2021 LTFM, the 2021 Budget forecast 
assumes 35,000 net migrants in 2023/24, while the Stats NZ projection assumes only 25,000 in 
this year. A similar adjustment calculation as the one described for Stats NZ years based on 
actual data is done, for both the age group under 15 and the WAP age group, but with an addition 
to allow for the net migration difference of 10,000 people in this particular year. A fifth share of the 



 

Background Paper for the 2021 Statement on the Long-term Fiscal Position:  
Demographic, Economic and Fiscal Assumptions and Logic in the 2021 Long-term Fiscal Model    |   9 

 

five-year age group’s percentage of net migrants from the historical distribution, or a 1/21st share 
in the case of the “75 years and over” group, as it contains 20 single years of age from 75 to 94 
and a “95 years and over” group, is multiplied by the net migration difference and added to the 
Stats NZ age and gender group figure. This is multiplied by the same aggregate ratio as 
described above, for both under 15 and WAP age groups, except that the Stats NZ aggregate 
denominator of the ratio has the entire under 15 or WAP share of the net migration difference, as 
calculated from the historical distribution, also added to it. As before, this calibration adjustment 
ensures that, in any given year, the summations of the Treasury population age and gender 
groups match the aggregate WAP and total population numbers. 

Treasury projection years  

In years that are projected for the Treasury population, which for the 2021 LTFM is from 
2025/26 onwards, each age and gender group simply adds to the previous year’s figure the 
difference in the equivalent Stats NZ age and gender group for the same two years, as well as 
the share of the net migration difference for these years, as based on the historical net 
migration distribution. After a few projected years (by 2033/34 for the 2021 LTFM) the net 
migration difference has reduced to nothing, ie, it applies the long-term Stats NZ assumption of 
25,000 net migrants per year. From this time onwards the Treasury population projection grows 
by the same numbers as the Stats NZ population projections. 

2.4 Labour force 
The major demographic variable used in the economic projections is the labour force (LF), 
particularly because it is the demographic component of GDP projections. Stats NZ also 
produces LF projections, by gender and single year of age, and the Treasury makes use of 
these in projecting forward its own LF distribution. Like the population projections, the forecast 
base of the Treasury LF projections is adjusted so that, when summed up over the various male 
and female age groups in any given year, it totals the aggregate Treasury value for that year. 

The 2021 LTFM uses Stats NZ’s 2021 National Labour Force Projections (Statistics 
New Zealand, 2021d). These are, like their population projections, Census 2018 based and use 
the national labour force of New Zealand as at 30 June 2020 as their start point. Their reference 
population figures are the Stats NZ population projections (Statistics New Zealand, 2020a), 
which is important because it means that, for each age and gender group in any year, the 
labour force participation rate (LFPR) can be easily calculated. It is these age and gender 
LFPRs that are made use of by the Treasury LF projections, as they are applied to the Treasury 
population figures to produce the Treasury LF numbers in age and gender groups. Again, as 
they do with their population projections, Stats NZ produces their LF projections in stochastic 
percentiles, but the 2021 LTFM only makes use of the central 50th percentile, which matches the 
50th population projection percentile. 

For the years which are projections in the Stats NZ data but historical or forecasts in the Treasury 
data, an uncalibrated aggregate LF figure is calculated by multiplying the Treasury population age 
and gender groups by the same age and gender group’s Stats NZ LFPR and then summing over 
all the groups. A Treasury LF distribution calibrated to the aggregate LF historical or forecast 
figure is then produced in each of these years by multiplying each Treasury population age and 
gender group in the year by its Stats NZ LFPR and then multiplying this result by the aggregate 
Treasury LF value for the year divided by the uncalibrated aggregate. This ensures that, when the 
LF values for each age and gender group are summed, they total the aggregate Treasury LF 
number. For the 2021 LTFM the Treasury LF distributions begin in 2019/20, the base year of the 
Stats NZ projections, and the historical and forecast years go out as far as 2024/25. 
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For the Treasury LF projected years, from 2025/26 to 2060/61, the logic is straightforward. For 
each male and female single year of age, from 15 through to 79, plus a “80 years and over” age 
group, the LF number from the previous year is multiplied by the product of the projected year’s 
Treasury population number and calculated Stats NZ LFPR divided by the same product for the 
previous year. These individual age and gender group numbers are summed to produce an 
aggregate projected Treasury LF figure. 

Figure 2 – The size and annual growth of the Labour Force in history and projections 

 

Source: Stats NZ, The Treasury 

Consequently, variation in the LF projections can arise from two main sources, namely changes 
to the population structure or changes to the age and gender group LFPRs. Stats NZ tends to 
reduce any changes in the LFPRs as the projections get further and further from their base 
year, which means that changes to the population structure become the dominating driver of the 
LF as the projections move further into the future. 

While New Zealand has some of the highest LFPRs for older age groups among all the 
Organisation of Economic Co-operation and Development (OECD) member nations, it is still 
true that New Zealand LFPRs reduce, on average, for both males and females from around the 
age of 55 years. Furthermore, these reductions accelerate beyond the age of eligibility for NZS, 
which is currently 65 years and has been since 2001. 

For example, in 2019/20 the HLFS Projections (Statistics New Zealand, 2021e) recorded all 
male LFPRS, in 5-year age groups, between the ages of 25 and 54 as being over 90 percent, 
with the 94 percent peak occurring in the “35 to 39 years” age group. This declined to 52 
percent for the “65 to 69 years” age group and only 19 percent for the final grouping of all males 
aged 70 and over. Likewise, all female five-year age groups between 25 and 54 had LFPRs of 
at least 80 percent, except the “30 to 34 years” and “35 to 39 years” age groups at 79 percent, 
with the slight dip probably being due to these being common ages for having children. And, as 
for males, the female LFPRs start to noticeably drop beyond the age of 54, especially once the 
eligibility age for NZS of 65 is reached. The female “65 to 69 years” age group had an LFPR of 
38 percent and that of the female “70 years and over” age group was 11 percent. 
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With an ageing population structure, as more of the WAP becomes comprised of people in 
these older age groups with lower LFPRs the growth of the overall LF slows. As will be 
discussed in section 3.6, the growth of the aggregate LF is a key driver of GDP in the 
projections. Hence, as the growth of the LF slows, so does that of GDP. This is one of the 
important impacts that an ageing population structure is projected to cause. There are other 
channels through which it also leads to sources of fiscal pressure, such as increasing recipient 
numbers of NZS and adding to the demand for publicly funded health services, but this 
economic impact is important. This is because if GDP growth slows, so it is likely that the growth 
of tax and other revenue sources needed to fund these rising expenses will also slow. Along 
with projecting key fiscal indicators, producing long-term real and especially nominal GDP 
projections is an important role of the LTFM. 
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3 Economic variables and assumptions 

3.1 The role of economic variables in the LTFS and the LTFM 
The projections of economic variables in the LTFM are of interest for the information they provide 
about the potential future path of things like inflation, interest rates and especially gross domestic 
product (GDP). However, their main role in the LTFM is to serve, often in conjunction with 
demographic variables, as components in projecting fiscal variables. In the case of nominal GDP, 
it not only performs this role for numerous fiscal variables in the model but also acts as the 
denominator for most fiscal indicators. These are often expressed as a percentage of GDP because, 
over time, providing figures in nominal dollar terms becomes less relevant. A dollar in the year 2020 
does not have the purchasing power that it did 40 years ago in 1980, and neither will a dollar in 2061, 
which is 40 years into the future, buy what it does today. Expressing fiscal indicators like net core 
Crown debt as a percentage of GDP makes values more comparable over the long term. 

Four important economic variables in the LTFM are: 

 GDP, both real and nominal, but particularly nominal GDP 

 the Consumers Price Index (CPI) measure of economy-wide inflation 

 annual labour productivity growth, and 

 the annual nominal rate of return on government 10-year bonds. 

Other economic variables, such as the unemployment rate and average weekly hours worked, 
affect GDP projections only while they are changing. Because they normally stabilise at their 
long-run assumptions quite early into the projections, their role in the LTFM is more limited. 

This part of the paper describes the underlying assumptions and projection logic for the LTFM’s 
economic variables. The description of how real and nominal GDP is projected is the last covered, 
because many of the economic variables play a role in this. 

More in-depth analysis of the impacts of an ageing population structure on economic variables 
can be found in The economic impacts of an ageing population in New Zealand (van Rensburg, 
Domican and Kennedy, 2021), as well as in the 2021 LTFS itself. 

3.2 Consumers Price Index (CPI) measured inflation 
The LTFM’s inflation measure is the annual percentage growth in the Consumers Price Index 
(CPI). Most assumptions used in the LTFM, whether they relate to economic or fiscal variables, 
are based on historical average growth rates or levels over the past 14 years, although 
sometimes a longer series is used where data is available that has been measured on a 
consistent basis. The CPI-based inflation projection, which is based on a future policy 
commitment, is an exception to this. The Reserve Bank of New Zealand uses monetary policy to 
“maintain price stability and support maximum sustainable employment” (Reserve Bank, 
2021a), and implements this through adjustments to the Official Cash Rate (OCR). The 
commitment to price stability is documented in the Remit for the Monetary Policy Committee 
(MPC), which states that one of the operational objectives of the MPC is to “keep inflation 
between 1 and 3 percent on average over the medium term, with a focus on keeping future 
average inflation near the 2 percent target midpoint and supporting Maximum Sustainable 
Employment.” (Reserve Bank, 2021b) 
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Consistent with this objective of the MPC, the 2021 LTFM assumes a long-term CPI annual 
growth rate of 2 percent. As with most economic variables, the LTFM has an assumed transition 
rate for CPI to move from its end-of-forecast annual growth rate to this long-run stable 
assumption. In the 2021 LTFM this transition rate is set to 0.04 percentage points per year. 
As CPI annual growth is at 2.12 percent by the last forecast year of the 2021 Budget, this 
means the long-run assumption of 2 percent is attained by the third projected year, 2027/28. 
It then stays at this value for all remaining projected years. 

3.3 Annual labour productivity growth 
Annual labour productivity growth is an important economic variable in the LTFM, mainly 
because, combined with LF annual growth, it drives projected real GDP. With the addition of 
CPI inflation these three components, in conjunction, project nominal GDP. The other key role 
that labour productivity growth plays in the model is acting as a proxy for real wage growth, 
which is a component of several major expense types’ projected growth. 

Every edition of the LTFS to date has been accompanied by an LTFM for which the assumption 
for annual labour productivity growth, or as it is alternatively described annual growth in output 
per hour worked, was 1.5 percent. The use of this assumption actually predates the first LTFS 
in 2006, as it has been applied in the Treasury’s fiscal projection models since the middle of the 
1990s. However, it has been criticised as being too high, both from within and outside the 
Treasury, and the calls to reduce it have increased as actual outturns have, on average, come 
in below this value over the last two decades. 

Given this economic variable’s importance, particularly due to its role in projecting GDP, 
the Treasury reviewed the method and assumption in the second half of 2019 (see: Labour 
productivity growth in the Treasury’s fiscal projections, New Zealand Treasury, 2019).  

From the research and analysis conducted in producing the paper, it was concluded that the 
long-term stable assumption for annual labour productivity growth, used in both the Treasury’s 
medium-term fiscal projection model, the Fiscal Strategy Model (FSM), and in the LTFM, should 
be reduced to 1.2 percent. This was based on the median of the last 30 years of outturns. A 
median, rather than an average, statistic was chosen because the annual outturns are quite 
volatile, often changing by two or even three percentage points, both up and down, between 
years. It was considered that a median was a better measure of central tendency than an 
average. It was also decided to keep basing this assumption on a rolling horizon of the most 
recent 30 years of outturns, which means that it will be updated as and when the 30-year 
median changes, at the level of precision of one decimal point of a percentage point. 

In December 2020 a further fiscal year of GDP and labour market statistics was available, and 
so 2019/20 replaced 1989/90 in the 30-year rolling horizon used to determine the median 
annual labour productivity growth. Normally this would not have been expected to change the 
median by as much as it did, reducing it from 1.2 to 1.0 percent. The reason that this occurred 
was due to historical updates of labour market statistics by Stats NZ. 

Annual labour productivity growth is calculated from the change, over a year, in the output of the 
economy, as measured by real GDP divided by the total number of hours worked in the economy. 
While Stats NZ revised their estimates of real GDP, as they do every year with noticeable 
changes to at least the most recent five years of outturns, this time they also updated population 
estimates informed by results from the 2018 Census. Unlike changes to GDP outturns, population 
estimates for past years are not normally changed or, at least, not each year. Household Labour 
Force Survey Population Rebase from 2018 Estimated Resident Population (Statistics New 
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Zealand, 2020b) provides more detail, but it suffices to say here that this revision increased the 
estimates of the working-age population between the September 2013 and June 2020 quarters. 
This flowed through to lifting the estimates of the total number of hours worked in the economy 
over this period, and these increases were proportionally larger than those for GDP. As a 
consequence, the values of real GDP divided by total hours worked reduced, which also led to the 
annual changes in these measures reducing in most years from 2013/14 onwards. The changes 
to annual labour productivity growth estimates prior to 2013/14 were negligible. 

Figure 3 – Annual labour productivity growth (hours worked measure) 

 

Source: Stats NZ, The Treasury 

Compared to the values calculated for them in December 2019, the December 2020 measures 
of annual labour productivity growth in 2013/14 and 2014/15 had decreased by 0.3 percentage 
points, those for 2015/16 and 2016/17 by 0.4 percentage points and the estimate for 2018/19 
by 1.2 percentage points. Interestingly, the 2017/18 value was the same to one decimal point of 
a percentage point. It was these historical downward revisions to annual labour productivity 
growth in the series that caused the significant drop in the median of the 30-year series. This is 
evident from the result that, despite the 2019/20 value of -0.6 percent replacing a 1989/90 value 
that was over a full percentage point greater at 0.5 percent, the median would have remained at 
1.2 percent had the values between 2013/14 and 2018/19 not been decreased. 

While this change significantly lowers the path of GDP in the 2021 LTFM, its effects are far less 
on key fiscal indicators, such as net core Crown debt to GDP. This is because many 
expenditure categories apply the annual labour productivity growth assumption, either directly 
as a proxy for labour cost inputs or indirectly by targeting a stable level of GDP. Consequently, 
the effect of reduced revenue projections, particularly in the major category of tax, is offset to a 
large degree by reduced expense projections too. This is illustrated in Figure 4, where all 
projections were produced from the 2021 LTFM. 
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Figure 4 – Net core Crown debt to GDP projections under different annual labour productivity 
growth assumptions 

 

Source: The Treasury 

In the last year, 2024/25, of the 2021 Budget forecasts annual labour productivity growth is 1.21 
percent. At the annual transition rate assumption used in the 2021 LTFM of 0.07 percentage 
points it takes until 2027/28, three years into the projections, until annual labour productivity 
growth reaches its long-run stable value of 1.0 percent. 

3.4 Government 10-year bond rate 
In the LTFM, the projected nominal annual rate of return on the government 10-year bond 
serves as the interest rate on debt. It is also used as the return rate in projecting some 
components of financial assets, like publicly owned marketable securities and share 
investments. However, its importance in the LTFM lies chiefly in its role in projecting interest 
expenses. The higher the bond rate, the greater the interest costs generated, which add to the 
deficits that drive rising debt levels in the historical trends scenario of the LTFM. Consequently, 
the long-run assumption for the government 10-year bond rate is a key determinant of the rate 
at which net core Crown debt grows over the projected years. 

The GFC resulted in quite dramatic reductions in interest rates, not just in New Zealand but 
around the world, and despite the worst impacts of that financial crisis being over a decade into 
the past, interest rates have not recovered to pre-GFC levels. For example, the average annual 
return rate on the New Zealand government-10-year bond in the fiscal year 2009/10 was 
5.8 percent, but it has been reducing ever since, reaching 1.2 percent in 2019/20. This equates 
to a negative real rate of -0.3 percent for this fiscal year. 

In 2015 the Treasury reviewed the assumption that it used for the long-run annual return rate on 
the government 10-year bond in fiscal projections. It had been set at 6.0 percent nominal for at 
least the previous two decades. The assumption adopted in 2015, after research, modelling and 
consultation within Treasury and also with the Reserve Bank, was a 5.3 percent nominal annual 
return rate, which equated to a 3.3 percent real rate. 

0

20

40

60

80

100

120

140

160

180

200

2006 2011 2016 2021 2026 2031 2036 2041 2046 2051 2056 2061

(percent)

Year ended 30 June2021 LTFM projection assumption of 1.0% annual labour productivity growth
With 1.2% annual labour productivity growth
With 1.5% annual labour productivity growth

Actual & Forecast Projection



 

Background Paper for the 2021 Statement on the Long-term Fiscal Position:  
Demographic, Economic and Fiscal Assumptions and Logic in the 2021 Long-term Fiscal Model    |   16 

 

In the 2021 LTFM this long-run assumption for the government 10-year bond annual nominal 
return rate has been further reduced from 5.3 percent to 4.3 percent, as even the assumption 
derived in 2015 appears to be too high now. As with the change to the annual labour 
productivity growth, more detail about how this new lower value was derived can be found in the 
LTFS background paper Long-term projections of the New Zealand Government’s interest rate 
(Parkyn, Bell and Janssen, 2021). 

A big influence on the 2015 project was work done by the United States Congressional Budget 
Office (CBO). In their 2014 Long-Term Budget Outlook (LTBO) (CBO, 2014) they lowered their 
long-standing long-run assumption for the real annual return rate on US government 10-year 
bonds from 3.0 percent to 2.5 percent (5.0 percent nominal to 4.5 percent), citing factors like the 
ageing population structure, declining productivity growth, and increasing income disparity. To 
varying degrees New Zealand faces similar influences, so the CBO analysis was very helpful. A 
further decrease to 2.3 percent for the real bond rate, largely due to putting more weight on 
market expectations, was made by the CBO a year later in their 2015 LTBO (CBO, 2015). 
However, since then they have made no further reductions at each annual LTBO, but instead 
have consistently extended the transition path used to reach this long-run stable assumption. In 
2015 their projection reached the 2.3 percent real rate by 2027/28, but in the latest LTBO, 
published in March 2021, this is not attained until 2045/46 (CBO, 2021). The CBO also let the 
real interest rate projection continue to rise beyond this, reaching 2.7 percent by 2050/51. 

Figure 5 – Projected New Zealand government 10-year bond annual nominal rate 

 

Source: The Treasury 

For the 2021 LTFM it has been decided to again follow the CBO’s example, and use an 
extended transition path to reach the long-run stable assumption for the government 10-year 
bond nominal annual return rate. This is depicted in Figure 5, with the 4.3 percent stable 
assumption not reached until 2044/45, nearly two decades into the projection. 

The modelling of the transition is done using a logistic function, which is sometimes used in 
biological population modelling, where some natural limit on the population is assumed. In this 
case the long-run stable interest rate assumption acts as a maximum cap. 
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The formula is:  BRt+1  = BRt (1 + k[1- BRt ÷ TR]) 

where: the subscript t denotes the year of the variable; 
BR is the bond rate in the year denoted by its subscript; 
k is a constant annual growth rate (15 percent in the 2021 LTFM); and 
TR is the targeted long-run annual bond rate (4.3 percent in the 2021 LTFM) 

This formula alone would result in a curve of return rates following an asymptotic transition path 
towards the stable value, meaning that value would never quite be attained. To avoid this 
outcome, extra modelling is added to the projection formula. This ensures that, when the return 
rate gets to within a specified distance from the stable value (0.3 percentage points in the 2021 
LTFM), it then moves to the stable assumption at a transition rate of equal annual divisions, 
based on the last annual change under the logistic function. The only year in this closing period 
that will not apply this equal increment is the final one that attains the stable value. This last 
annual change is achieved by the modelling limiting it to the minimum of the equal increment 
and the remaining distance to the stable assumption. 

To give an example from the 2021 LTFM, the logistic function reaches 4.02 percent in 2037/38, 
the first time it is within 0.3 percentage points of 4.3 percent, the stable assumption. The logistic 
function’s change from the previous year was, to four decimal points of a percentage point, 
0.0447 percentage points. This is the equal annual change applied for the next six years to 
2043/44, at which time the projected return rate has reached 4.29 percent. Because this is 
closer to 4.3 percent than 0.0477 percentage points, the modelling sets the nominal return rate 
at 4.3 percent from 2044/45 onwards. 

Unlike the annual labour productivity growth assumption, changing the long-term stable 
assumption for the annual rate of return on the government 10-year bond rate does have a 
significant effect on projections of key fiscal indicators like net core Crown debt to GDP. The 
2021 LTFS includes a graph showing projections of net debt to GDP under three different long-
run stable assumptions for the nominal bond rate. These are the main projection assumption of 
4.3 percent and higher and lower ones of 5.5 percent and 2.0 percent respectively. 

3.5 Unemployment rate and Average weekly hours worked 
The non-accelerating inflation rate of unemployment (NAIRU) is the percentage of the labour 
force who are unemployed that is considered, for a given economy, to not cause inflation to 
increase. It can be thought of as an equilibrium between the state of the economy and the 
labour market. The NAIRU is not fixed, but rather can alter over time with changes to the 
economy, labour market, demography or even consumer preferences. The Treasury’s current 
view of the NAIRU for the New Zealand economy is 4.25 percent in the long run. As this is the 
unemployment rate (UR) where inflation stays constant, and the LTFM projects an economy 
where inflation remains at 2 percent, it is also the long-run stable UR assumed in the 2021 
LTFM. By the last year of the 2021 Budget forecast the UR drops to 4.13 percent. At a transition 
rate of 0.04 percentage points per year, it takes three years into the projections until the long-
run UR is achieved in 2027/28. It then remains at 4.25 percent throughout all remaining years of 
the LTFM projection. 

The average weekly hours worked is measured by the total hours worked in the economy 
divided by the total number of people employed. Over the decade between 2009/10 and 
2018/19 this labour market variable averaged 33.7 hours and did not vary greatly around this 
mean value. It dropped to 33.2 hours in 2019/20 due mainly to the lock downs that occurred in 
response to the Covid-19 pandemic, but the 2021 Budget forecasts expected it to recover again 
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quickly and in the last year of the forecasts, 2024/25, it was 33.8 hours. Excluding the 
anomalous 2019/20, the average over the last 20 years was 34.2 hours and over the last 30 
years was 34.4 hours. It could be that several factors have influenced this gradually reducing 
trend, such as the extra week’s leave for employees introduced in 2007 and people, especially 
those at or near retirement age, reducing their working hours from the traditional 40 hour week. 
Whatever the reasons, the long-run assumption, at 33.7 hours, reflects the relatively stable 
levels of the most recent decade. At a transition rate of 0.04 hours per year from the 33.8 value 
in the last forecast year, it takes three years into the projections, just as the UR does, until it 
stabilises at this value in the 2021 LTFM. 

For both the UR and the average weekly hours worked, their only significant roles in the LTFM 
are when they are changing in projected years, be that increasing or decreasing. This is 
because they then affect the projected growth rate of real and nominal GDP, and, for UR, also 
the growth rate of the Jobseeker Support transfer for the unemployed. However, once these 
economic variables stabilise, they no longer influence projections. Consequently, as both 
variables are stable by three years into the projections of the 2021 LTFM, they do not influence 
the projections used in the 2021 LTFS beyond 2027/28. 

3.6 Real and nominal Gross Domestic Product (GDP) 
The Treasury produces five-year forecasts of both real GDP, on a production basis, and 
nominal GDP, on an expenditure basis. For both GDP measures, the first projected year’s value 
in the LTFM is derived by applying a growth rate to the final forecast year’s GDP value. In each 
ensuing projected year, the respective GDP measures are produced from the previous year’s 
value by the same modelling logic used in this initial projected year. 

The LTFM projections assume an economy that is growing on trend and is cycle free. In reality 
the economy is rarely, if ever, in such a state. This is one of the reasons that economists and 
central bankers spend much time trying to estimate the output gap, a measure of where the 
economy’s actual output lies, at any given time, relative to where it would be if the economy 
were operating at its maximum potential. However, it would be a challenging exercise trying to 
predict, well into the future, the timing and length of booms and recessions, let alone when 
things like natural disasters might occur. As explained in section 1.3, a projection is different 
from a forecast. Consequently, the LTFM projections smooth out the future economic ups and 
downs that undoubtedly will occur, by assuming an economic background of on-trend growth, 
free from cycles. Section 1.4 of the Statement considers economic shocks in more detail. 

This is also the state that the five year forecasts are normally approaching towards their final 
year, unless the forecast is made at a time like directly after the GFC’s impacts were first felt, 
when forecasting full recovery within five years did not seem credible. However, even when the 
forecasts are largely assumed to have reached an “on-trend growth, cycle-free” state by their 
final year, some economic variables may still require a degree of transition from their end-of-
forecast value to reach their stable projection assumption. 
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Figure 6 – Nominal GDP and its annual growth rate in history and projections 

 

Source: Stats NZ, The Treasury 

Using subscripts t, t+1 etc. to denote successive fiscal years, real GDP is projected via a labour-
based production function, as: 

real GDPt+1 = (real GDPt)(1+total hrs worked growtht+1)(1+labour productivity growtht+1) 

where, with UR denoting the unemployment rate, LF denoting labour force and AWHW denoting 
average weekly hours worked: 

total hrs worked growtht+1 = (LFt+1)(1-URt+1)(AWHWt+1) 

      (LFt)(1-URt)(AWHWt) 

Once the unemployment rate and the average weekly hours worked variables reach their 
respective long-term stable assumptions in the projected years, the terms involving them in the 
above formula are identical in both the numerator and the denominator. This means annual 
growth in the total hours worked is due to annual growth in the LF. This is why the LF was 
described earlier as the demographic component of GDP projections. Once this occurs, 
projected growth in real GDP is simply a product of annual growth in the LF and the annual 
labour productivity growth assumption. 

In the 2021 LTFM, the UR and the AWHW do not change after the third projected year, 
2027/28. Annual labour productivity growth reaches its stable value of 1.0 percent in this same 
year. This means that from 2028/29 onwards real GDP growth is derived by annual LF growth 
multiplied by 1.01, and any variation in it comes from changes in LF growth. 

Nominal GDP is projected via the combination of the projected growth of real GDP and inflation, 
as measured by the annual percentage change in the CPI, so is given by: 

nominal GDPt+1 = (nominal GDPt)(1+real GDP growtht+1)(1+CPIt+1) 
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CPI-measured inflation also stabilises at 2 percent in the third projected year in the 2021 LTFM, 
meaning that, again from 2028/29, annual growth in nominal GDP is given by 1.01 x 1.02 x 
(1+annual growth in LF) – 1. This means that it is approximately equal to annual growth in the 
aggregate labour force plus 3.02 percent. 

As was explained in section 3.1, the nominal GDP projection is of great importance in the LTFM. 
It acts both as a component of projecting numerous revenue, expenditure, asset and liability 
variables, and also as the denominator of key fiscal indicators, so as to make them more 
comparable over periods of several decades. The main role in the LTFM of a number of other 
economic variables, such as average weekly hours worked, and some demographic variables, 
like the aggregate labour force, is actually as a component of real GDP and especially nominal 
GDP projections. 
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4 Fiscal variables and assumptions 

4.1 The reasons for a focus on expenses and revenue 
The majority of fiscal variables recorded in the financial accounts of the New Zealand 
government are projected by the LTFM (New Zealand Treasury, 2021d). This involves many 
different revenue, expense, asset and liability categories. However, it is often the case that a 
similar projection technique is applied to a number of different fiscal variables. For example, 
most revenue categories, including the largest one of tax, are projected in line with nominal 
GDP growth. There are certainly differences, both in the technique applied and its degree of 
complexity, as to how this is achieved in the model, but overall the outcome is a revenue base 
that remains fairly stable as a percentage of GDP, particularly beyond the early transitional 
years of the projections. 

Furthermore, it is primarily the relationship between revenue and expense settings in the LTFM 
that shape the direction and growth of key fiscal indicators. Examples of these fiscal measures 
are the main one of fiscal performance, total Crown operating balance before gains and losses 
(OBEGAL), and that used to gauge the fiscal position, net core Crown debt excluding the NZSF 
and advances3, as a percentage of GDP. Asset and liability growth have little impact on 
OBEGAL, other than indirectly via the interest expenses on debt and interest revenue from 
financial assets. Net debt, on the other hand, is itself a liability variable (or potentially an asset if 
it was negative), but its position still tends to be mostly affected by the relationship between 
revenue and expenses. The net debt measure subtracts off most financial assets, so this largely 
negates any contribution they make to changes in the debt stock. Some asset types, like 
receivables, and most non-debt liability categories, like insurance liabilities, do not affect 
borrowing requirements, because they generally involve little, if any, cash basis. Consequently, 
the major effects on net debt arise from the operating cash flows related to the cash receipts 
from revenue sources and the cash outflows from expenses. The cash expenditures on physical 
assets and, to a lesser extent, investment in other entities and issue of advances also influence 
net debt. 

Because of the importance of the relationship between revenue and expenses dominating the 
paths of the main fiscal indicators, much of this paper’s focus is on how the LTFM projects 
revenue and expenses. Furthermore, as the ageing population structure mainly produces fiscal 
pressures through its effect on NZS and publicly-funded health services, these areas are 
analysed in detail. Health projections are quite complex, but the modelling of NZS is 
straightforward. For most asset and liability categories, and even several revenue and expense 
categories, a brief description of the general projection technique and a tabular summary of the 
main assumptions for individual categories will suffice. 

                                                

3  Just as it was earlier indicated that references to GDP should be taken to mean nominal GDP, so should all 
further references in this paper to net debt, unless otherwise specifically stated, be taken to refer to this particular 
core Crown version of this fiscal variable. 
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5 Revenue 

5.1 Tax Revenue 
The single largest revenue category in the government accounts is tax. In 2019/20 core Crown 
tax revenue accounted for over 92 percent of overall core Crown revenue. The share was lower 
at the total Crown level, at nearly 73 percent, mainly due to SOEs earning significant amounts 
from sales of goods and services. 

Tax revenue is quite straightforward to project because, at least over the last quarter of a 
century in New Zealand, it has remained in a relatively narrow band as a percentage of GDP. 
Policy changes can lead to individual tax areas waxing or waning, and tax revenue to GDP 
usually rises over periods of sustained economic growth, while generally dropping quite quickly 
in recessions. Despite these occurrences, taken over a long enough horizon to even out 
economic cycles, tax revenue stays fairly stable with respect to GDP. 

Figure 7 – Core Crown tax revenue to GDP in history and projections 

 

Source: The Treasury 

New Zealand tax data on a relatively consistent measurement basis is available back to 
1996/97. There are much longer series, but they tend to move between cash and accrual 
measurement and even from March-end to June-end years. However, from the 2007/08 fiscal 
year the New Zealand government adopted accounting reporting under International Financial 
Reporting Standards (IFRS), although data for 2006/07 under this basis was also constructed to 
allow estimates of annual changes in 2007/08 values (New Zealand Treasury, 2015a). While 
there was a further change to Public Benefit Entity Standards (PBE) in 2014/15 (New Zealand 
Treasury, 2017), this did not greatly impact tax revenue numbers. For this reason of consistent 
measurement, tax revenue data from 2006/07 to the latest outturn year at the time of writing, 
2019/20, is used to estimate the long-run stable percentage of nominal GDP assumptions for 
the various tax categories projected in the LTFM. Even though the individual tax categories 
have their own assumptions, in total they are also constrained by these needing to sum to long-

24

25

26

27

28

29

30

31

2007 2010 2013 2016 2019 2022 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052 2055 2058 2061

(percent)

Year ended 30 JuneCore Crown tax revenue
Average percentage of GDP between 2006/07 and 2019/20 = 27.3%

ProjectionActual & Forecast



 

Background Paper for the 2021 Statement on the Long-term Fiscal Position:  
Demographic, Economic and Fiscal Assumptions and Logic in the 2021 Long-term Fiscal Model    |   23 

 

run stable percentage of GDP assumptions for overall core Crown and total Crown tax. Hence 
all of these assumptions are based upon 14 years of tax outturns, which is still a reasonable 
period over which highs and lows in tax revenue to GDP have occurred. 

The comment that tax stays quite stable relative to GDP might seem questionable when looking 
at the historical years illustrated in Figure 7, but the scale of the graph needs to be kept in mind. 
There is only 5.4 percentage points of GDP between the highest outturn of 30.5 percent, in 
2006/07, and the lowest of 25.1 percent, during the emergence from the GFC in 2010/11. The 
average of the 14 annual outturns is 27.3 percent, with half of them varying from this in either 
direction by at most half a percentage point. In only three years is the variance more than 2 
percentage points either above or below the mean value. 

One of the major reasons that tax revenue stays largely in line with GDP over the long term is 
that adjustments are made from time to time to offset the effects of fiscal drag. This occurs in a 
tiered personal income tax system, where progressive tax rates mean that tax on income grows 
at a faster rate than the income itself. This, in turn, reduces aggregate demand and 
consumption, so causing a “drag” on economic growth. Corporate taxes are another area where 
changes occur periodically, normally to keep conditions conducive to retaining businesses in the 
country and attracting overseas investment. 

Consequently, historical data, and the economic logic behind it, does appear to justify projecting 
overall core Crown tax revenue as transitioning, in the early projected years, to 27.6 percent of 
GDP and then stabilising at that percentage. The reasons for using an assumption that is a little 
higher than the outturns’ 14-year average of 27.3 percent is explained later in this section. 

In reality tax revenue as a percentage of GDP will fluctuate in the future, just as it has in the 
past. However, as has been explained in section 3.6, projections are set in an economy free 
from cycles. Therefore, in the absence of policy change around tax parameters or coverage, tax 
revenue would be expected to grow broadly in line with the economy.  

A major exception to the general rule in the LTFM of not modelling any policy change in 
projections comes in regard to fiscal drag. Without a stated policy intention to alter personal tax 
rates and/or thresholds to address fiscal drag, it could be argued that it should be modelled over 
the projection horizon, leading to the overall tax to GDP ratio continually gradually lifting. 
However, three factors tilt the logic towards modelling fiscal drag being addressed, although it is 
accepted that this most likely would not be done every year, as the level percentage of tax 
revenue to GDP in the LTFM effectively assumes. As with many things in projections, this 
should be viewed more as the average path of tax revenue to GDP. The three factors that 
suggest fiscal drag be addressed are that: 

 It reflects historical practice, not only in New Zealand but in most (if not all) countries that use 
a tiered personal income regime. 

 It prevents unrealistic outcomes like a person receiving the Jobseeker transfer being taxed 
on this benefit at the third highest tax rate of 30% by 2060/61 if tax thresholds were left 
unchanged 

 It is common practice in long-term fiscal projections done by overseas agencies, such as the 
Australian Treasury and the United Kingdom Office of Budget Responsibility. 
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The projection of tax revenue in the LTFM is actually done in five major categories, each with its 
own long-run stable percentage of GDP assumption. However, an overriding constraint is that 
these individual assumptions sum to a percentage close to the historical average. Balancing this 
requirement with individual assumptions that reflect the histories of each tax category is one of 
the reasons that the overall long-run stable assumption of 27.6 percent for core Crown tax 
revenue to GDP is higher than the average value of 27.3 percent derived from the outturns from 
2006/07 to 2019/20. 

The five tax types are: 

 Source deductions, largely consisting of PAYE (pay as you earn) tax on salaries and wages. 
These are projected separately, as they comprise by far the single biggest tax category, at 
nearly 39 percent of the total tax take in recent years, and also because the majority of fiscal 
drag occurs in this tax type. The ability to model fiscal drag is built into the projection logic of 
source deductions, due to it being used in scenarios, but it is not assumed in the main 
projection of the 2021 LTFM. 

 Corporate tax, of which company tax is the major component. This is projected as its own 
category because both policy change and tax rate changes are quite common in this area, 
and so it is useful to separate it for scenario work. 

 Goods and services tax (GST), the second largest tax category, at around 26 percent of the 
tax total in recent years. While only changed infrequently in history, it is the major 
consumption-based tax, so is a logical choice for tax policy scenarios that do not involve tax 
types related to income. 

 Hypothecated transport taxes, which is the combination of excise and customs duty on 
petroleum fuels, road user charges and motor vehicle registration fees. This is used to fund 
the operations of the Crown entity Waka Kotahi, also called the NZ Transport Agency. This 
share of tax revenue is completely offset in the LTFM, because it is apportioned between 
funding both operating and capital spending related to transport. 

 Remaining tax types, a collection of all the tax types not covered by the other four categories, 
none of which is particularly large but taken together make up about 14 percent of total tax 
revenue. Other persons tax, which consists mainly of tax on income not withheld at source, 
such as on the earnings of the self-employed and farmers, is responsible for about 60 
percent of this tax type. Other persons tax is where any increased revenue from changes to 
the Brightline property rules around taxation on sale of residential properties will occur. 
Because of this a small future increase above its historical average percentage of GDP has 
been built into projections. This is another reason why the stable assumption for core Crown 
tax of 27.6 percent is greater than the 14-year historical average of 27.3 percent. It is also 
why the ‘Remaining tax types’ category takes the longest number of years into projections to 
stabilise in the 2021 LTFM (see Table 1). 

Each of the five major tax categories in the LTFM, as well as the inter-segment elimination 
between core Crown and total Crown tax, transitions to its long-run stable assumption from its 
percentage of GDP in the final forecast year. A uniform transition assumption of 0.05 
percentage points of GDP per year is used for all of the tax categories in the 2021 LTFM. 
Information about assumptions and when they are achieved is provided in Table 1. 
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In setting the long-run assumptions for the individual tax categories it has been explained that 
they need to sum to the overall core Crown tax assumption and that the individual assumptions 
are also based on historical data. However, in some cases adjustments need to be made to the 
data to reflect current parameters. A good example is GST, where the rate was raised from 12.5 
percent, which it had been since 1989, to 15 percent in 2010. Hence, GST data in a few years 
at the beginning of the series from 2006/07 to 2019/20 had to be adjusted to allow for the fact 
that they were not based on the current GST rate. Without this adjustment the average 
percentage of GDP derived would have been too low to represent the future relationship of GST 
to its economic base, under its existing rate. 

Table 1 – Tax categories and their long-term stable percentages of GDP in the 2021 LTFM 

Tax type Long-run assumption for 
Stable percentage of GDP 

Projected year in which 
assumption is achieved 

Transition rate to stable percentage 0.05 percentage points per year 
Source deductions tax 11.3 percent 2026/27 
Corporate tax 4.5 percent 2026/27 
Goods and services tax (GST) 7.2 percent 2025/26 
Hypothecated transport taxes 1.0 percent 2027/28 
Remaining tax types 3.4 percent 2029/30 
Total Crown tax revenue 27.4 percent 2029/30 
Less Inter-segment elimination -0.2 percent 2025/26 
Core Crown tax revenue  27.6 percent 2029/30 

Source: The Treasury 

The inter-segment eliminations for tax revenue mainly arise from corporate tax paid by Crown 
entities and especially SOEs. This is received by the Inland Revenue Department (IRD), a core 
Crown entity, so is recorded as tax revenue at the core Crown level. However, in the 
consolidated Crown accounts, these taxes are eliminated because they are expenses to the 
Crown entities or SOEs that pay them, so are fiscally neutral at the total Crown level. There are 
also some small eliminations from other tax areas. 

5.2 Other types of revenue 
The LTFM models five types of revenue other than tax, namely ‘Other sovereign revenue’, 
‘Sales of goods and services’, ‘Interest revenue’, ‘Dividend revenue’ and ‘Other revenue’. 

The sum of these only amounts to around 2 percentage points of GDP at the core Crown level. 
However, total Crown ‘Sales of goods and services’ and ‘Other sovereign revenue’ are around 5 
and 2 percent of GDP respectively, and the five total Crown revenue categories add up to about 
9 percent of GDP. 

At both core Crown and total Crown level, ‘Sales of goods and services’ and ‘Other revenue’ are 
either mainly or fully projected as a stable percentage of GDP, based on the average 
percentage over the last three years of their forecast base. For core Crown ‘Other revenue” 
there is a component from the NZSF that is projected in line with the growth of NZSF revenue, 
which comes from its exogenous track. 



 

Background Paper for the 2021 Statement on the Long-term Fiscal Position:  
Demographic, Economic and Fiscal Assumptions and Logic in the 2021 Long-term Fiscal Model    |   26 

 

For core Crown ‘Other sovereign revenue’ one of its components is projected as a stable 
percentage of GDP based on the values in the last three forecast years. The other component 
is Emissions Trading Scheme (ETS) revenue, and it is modelled to initially decline at the rate of 
(1 minus CPI inflation), until it matches the combined growth of ETS auctioned units receipts 
and ETS expenses, after which it grows with them, at the rate of CPI inflation, and so stabilises 
the ETS provision. For total Crown ‘Other sovereign revenue’, the major component is Accident 
Compensation Corporation (ACC) levies, which are projected via growth in these variables in 
the exogenous ACC track. 

The remaining two revenue categories are ‘Interest revenue’ and ‘Dividend revenue’. At the 
core Crown level these largely arise from contributions from the exogenous NZSF track, as well 
as from the Student loans track in the case of interest revenue. There are also contributions 
from applying an interest rate to core Crown financial assets other than the NZSF. This interest 
rate is set equal to the effective interest rate applied to debt, which is explained in more detail in 
section 6.10. It suffices here to state that this interest rate eventually aligns with the government 
10-year bond rate. At the total Crown level the Crown entity components for both ‘Interest 
revenue’ and ‘Dividend revenue’ are derived from the ACC track, as the great majority of 
financial assets in this sector are held by the ACC. For ‘Interest revenue’ there is a SOE 
contribution, which is calculated by applying the growth of its main source, the financial asset of 
KiwiBank mortgages. As these assets are projected with GDP growth, so effectively is interest 
revenue from the SOEs. 
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6 Expenses 

6.1 Types of expenses in the LTFM 
Operating expenses are really at the heart of the historical trends scenario in the LTFM. Most 
revenue and asset categories largely grow in line with GDP. In fact, the same is true of most 
expense categories. It is really only a small number of expense types that grow quicker than 
this, and in combination with their relatively large size, cause expenses to eventually overtake 
revenue, leading to deficits. In the historical trends scenario NZS and health expenses in 
particular both grow faster than GDP. For NZS this is completely due to the ageing population 
structure but, while it is a contributing factor, this is certainly not the only reason behind rising 
health costs relative to GDP. Interest costs become more significant as the stock of debt grows, 
for reasons that have been explained in section 1.2. 

Government spending can be separated into various classifications, such as operating 
expenses and capital expenditures. Operating expenses, which are the focus of this section, 
are spending on the provision of publicly funded services and, to a much lesser extent, goods. 
Capital expenditures, which are covered later in section 7.2 on assets, are spending on 
purchasing, building and maintaining financial and physical assets. Operating expenses can 
further be divided into public services, transfers and interest costs on debt. 

Projecting future expenses on public services, such as health, education and defence, requires 
many judgements to be made, because this spending is determined through the budget 
process. Spending on government transfers, such as NZS and welfare payments, is mainly 
determined by their eligibility criteria and payment rates. Interest costs are the product of debt 
and interest rates, but have the added complication, inside any given year, of contributing to the 
debt accumulated in that year that is helping to generate them. 

For public services and transfers projections, a major risk is that policy may markedly deviate 
from current settings in the future. This is not captured in the LTFM’s historical trends scenario, 
which is another reason why projections are not forecasts and should not be viewed as such. 

6.2 Operating allowance controlled expenses 
Top down approach  

The Expenses by Functional Classification that appear in the Forecast Financial Statements of 
a Budget or Half Year Economic and Fiscal Update (New Zealand Treasury, 2021e) include 
tables of core Crown and total Crown expenses, showing the last outturn year and the next five 
forecast years. For most categories, with the exception of social security and welfare expenses 
and finance costs (which are interest expenses), and especially in the core Crown tables, there 
is very little change over the forecast years. Most of these spending areas, like health, 
education, law and order etc. show some increase between the last outturn and the first 
forecast year, but then remain quite flat. These tables are sometimes misinterpreted in the 
sense that it is thought that they imply no extra money going into the health or education sectors 
over the coming years. However, these spending areas are expected to derive their growth over 
these years from the forecast new operating spending, often referred to more simply as 
operating allowances. This part of the expense table, displayed near the bottom, shows figures 
that increase over the forecast years. Large expense categories, like health and education, 
are expected to get the biggest shares of these operating allowances, while smaller classes, 
like heritage, culture and recreation, will get considerably less. Accompanying the operating 
allowances are top-down expense adjustments, which are effectively reductions to the operating 
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allowances to reflect the estimates of the Treasury’s fiscal forecasters that some of the funds 
are unlikely to be spent in that year, and so will roll over into later years. 

The operating allowances are a tool for budgeting. The government of the day needs to decide, 
based on forecasts of economic conditions, revenue intake, and spending on transfers and 
interest costs, what it can afford to set aside for these areas and still meet its fiscal targets. 
It does not need to decide, particularly for funding a few years into the future, exactly how it will 
divide up this spending, as that will become clearer as both policy and requirements in each 
area change, approaching the time that the funds are actually apportioned. This is sometimes 
referred to as a “top down” approach, because it imposes aggregate funding amounts, without 
taking into account parameters of individual spending areas, such as recipient numbers, labour 
costs, inflation, expansion of services etc. 

Bottom-up approach  

However, this is not the modelling approach that the LTFM takes, at least not in the historical 
trends scenario, in projecting these expenses. The main reason for this is that one of the major 
intentions of the LTFM projections is to illustrate fiscal pressures in individual areas. That would 
not be achieved by projecting these expenses out as remaining flat, coupled with a projected 
overall funding package that is designed to keep the fiscal position stable. It could also be 
argued that, over the next five years, an existing government’s decisions are relevant, but they 
are not applicable to a horizon of forty, or more, years. This is particularly true in an area like 
health expenditure, where demands might be able to be put off for a few years, but eventually 
have to be either met, or mitigated, via policy change around things like entitlement or part 
charges. In past versions of the LTFM the ability to effectively run a long-term budgeting 
approach has been incorporated in the modelling logic, although this never reflected any 
particular government’s decisions. Rather, when used in alternative LTFS scenarios, they 
applied amounts that could be adjusted from year to year, within reasonable bounds, to keep 
net debt quite stable. The 2021 LTFM does not incorporate this modelling logic. 

The historical trends scenario of the 2021 LTFM is focused on illustrating potential future fiscal 
pressure, so it adopts, in contrast to the “top down” approach, a “bottom up” one. This deals at 
the level of individual expense classes. Where the shares going to the recipients of the services, 
in terms of specific age and gender groups, can be reasonably identified, then this modelling 
technique is particularly useful for demonstrating how the changing demographic structure of 
the population will change the growth of that spending. While that is limited to health and 
education, among the expenses that derive their growth in forecast years from the operating 
allowances, together these two areas accounted for over 60 percent of the operating allowance 
controlled expenditure in 2019/20. Health is also an area where the ageing population structure 
makes a big contribution to spending growth over time. As well as a demographic growth 
component, the other growth drivers used for health and education expenses are real wage 
growth, inflation and a residual growth factor. Economy-wide annual labour productivity growth 
represents the labour cost input of real wage growth, while Consumers Price Index (CPI) 
inflation provides price growth. The residual growth factor represents the growth that is not 
adequately explained by the contribution of the other three components in the historical data. 

For the majority of the smaller expense categories that derive their growth over the forecast 
years from the operating allowances, there is little to be gained by allocating to the age and 
gender recipient groups. How is spending in areas like defence, primary services or heritage, 
culture and recreation, to be allocated between, for example, males between 40 and 44 years 
old, and females between the ages of 5 and 9 years? These are publicly funded services that 
benefit the whole population but cannot be said to necessarily be focused on one demographic 
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group more than another. It might be argued that an area like law and order could be targeted 
demographically, but should the allocation reflect those responsible for the most criminal 
offences or those who support more spending on criminal prosecutions and policing? 
Furthermore, some law and order areas, like customs services and traffic policing, benefit the 
whole population fairly uniformly. 

Where a demographic division of recipient groups is not a feasible option, the projection 
technique applied is similar to that applied to tax revenue. Historical data is used to assess an 
average percentage of GDP to target in projections for each expense category. A uniform 
transition rate, of 0.05 percentage points of GDP per year, is applied to move from the final 
forecast year value of each expense type until it reaches its stable percentage of GDP, and it 
then remains at that percentage for the rest of the projection. 

Forecast period  

Whether dealing with an expense type projected by applying a stable percentage of GDP, or 
one where it involves recipient growth, labour inputs, inflation and a residual growth factor, the 
forecast values for the expense type, as recorded in the Expenses by Functional Classification 
(New Zealand Treasury,2021e) are not a suitable base. 

Table 2 – Shares of expense types that derive growth from operating allowances 

Core Crown expenses that derive 
growth from operating allowances 

Average share 
2006/07 to 2019/20 

Average share 
2010/11 to 2019/20 

Average share used 
in 2021 LTFM 

Social welfare non-transfer expenses 4.7 percent 4.4 percent 4.5 percent 
Health 36.4 percent 36.8 percent 36.5 percent 
Education 27.7 percent 27.6 percent 28.0 percent 
Core government services 7.6 percent 7.8 percent 7.5 percent 
Law and order 8.8 percent 8.8 percent 9.0 percent 
Economic and industrial services 4.2 percent 3.8 percent 4.0 percent 
Defence 4.8 percent 4.7 percent 5.0 percent 
Heritage, culture and recreation 1.9 percent 2.0 percent 2.0 percent 
Primary services 1.7 percent 1.7 percent 1.5 percent 
Housing and community development 1.1 percent 1.2 percent 1.0 percent 
Environmental protection 1.3 percent 1.2 percent 1.0 percent 

Total4  100 percent 100 percent 100 percent 

Components of education    
Early Childhood Education 12.7 percent 13.8 percent 13.0 percent 
Primary School Education 28.4 percent 28.3 percent 28.5 percent 
Secondary School Education 22.2 percent 22.0 percent 22.5 percent 
Tertiary Funding 26.5 percent 25.6 percent 26.0 percent 
Departmental & Non-departmental 10.2 percent 10.3 percent 10.0 percent 
Total for education 100 percent 100 percent 100 percent 

Source: The Treasury 

This is because they do not incorporate much, or possibly any, growth over the forecast years, 
as this is expected to come from a share of the operating allowances. Consequently, in each 
forecast year the total of the operating allowances and the top-down expense adjustments has 

                                                

4  Because each percentage is shown rounded to the nearest decimal point of a percentage point, the total of all the 
percentages at this level of rounding may not sum to 100. 
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to be allocated to the various expense types. If this were not done, all of the spending growth 
over the forecast years, encompassed in the operating allowances, would not be included in the 
projections, and so they would underestimate the overall spending in these years. 

The solution adopted in the LTFM is to allocate based on the average percentage shares, in 
historical outturns, of each expense type over all the expenses that derive growth from the 
operating allowances. The same historical period that was used to derive the long-run stable 
tax-to-GDP assumptions, namely 2006/07 to 2019/20, was used to achieve this. The last 
decade of average shares was also analysed, both to more strongly reflect the trends of recent 
years and also to assist, because the estimates were restricted to the level of half a percentage 
point, in decisions where rounding them all individually would not produce a total of 100 percent. 

Table 2 provides the average shares over these two periods, as well as those applied in the 
20921 LTFM, for all of the expense types that derive growth from the operating allowances in 
forecast years. It also provides this information for the components of spending used in the 
projection of education expenses. 

6.3 Projecting expenses at a stable percentage of GDP 
As described in section 6.2, the majority of the core Crown expense types that derive their 
growth, in forecast years, from operating allowances, are projected in a very similar manner to 
the one described in section 5.1 for tax revenue categories. In the 2021 LTFM even the same 
transition rate of 0.05 percentage points of GDP per year, from the final forecast year value to 
the long-run stable percentage of GDP, is used for these expense classes as is applied to the 
tax types. Apart from health and the teaching focused areas of education, all of the expense 
types shown in Table 2 are projected in this way. The more administrative parts of education 
expenditure, which are the departmental and non-departmental costs, also use the stable 
percentage of GDP projection logic. 

Table 3 – Expense types and their long-term stable percentage of nominal GDP 

Core Crown expenses that are 
projected as stable percent of GDP 

Average % of GDP 
2006/07 to 2019/20 

Average % of GDP 
2010/11 to 2019/20 

Average % of GDP 
used in 2021 LTFM 

Transition rate to stable percentage 0.05 percentage points per year 
Social welfare non-transfer expenses 0.8 percent 0.8 percent 0.8 percent 
Education administrative expenses 0.5 percent 0.5 percent 0.5 percent 
Core government services 1.3 percent 1.3 percent 1.3 percent 
Law and order 1.5 percent 1.5 percent 1.5 percent 
Economic and industrial services 0.7 percent 0.6 percent 0.7 percent 
Defence 0.8 percent 0.8 percent 0.8 percent 
Heritage, culture and recreation 0.3 percent 0.3 percent 0.3 percent 
Primary services 0.3 percent 0.3 percent 0.3 percent 
Housing and community development 0.2 percent 0.2 percent 0.2 percent 
Environmental protection 0.2 percent 0.2 percent 0.2 percent 
Total 6.6 percent 6.5 percent 6.6 percent 

Source: The Treasury 

As with the shares of operating allowances, and for the same reasons, long-run stable 
percentages of GDP are based on averages of data from 2006/07 to 2019/20, with the last 
decade of outturns also examined. 
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A few of the expense types have components that grow over the forecasts by means other than 
the operating allowances. These components are removed before estimating the stable 
percentage, because the source of their forecast year growth is also modelled in projected 
years. Examples of these are the tax write-down expense part of core government services 
expenses, which simply reflect the difference between tax revenue assessed and tax receipts 
expected, and the KiwiSaver tax credits component of economic and industrial expenses, which 
are a form of demand-based transfer. 

While the historical and forecast years might appear quite volatile in Figure 8, as with the tax 
outturns shown in Figure 7, the graph’s scale potentially exaggerates this impression. The 
maximum amongst the outturns of 8.0 percent of GDP occurs in 2010/11, when expenses were 
lifted by extra spending in housing and community development and core government services, 
to help people affected by the GFC. Only this year and 2008/09 have outturns that are above 7 
percent of GDP, although the first four years of the 2021 Budget forecast are all at this level or 
higher, and the forecast years 2020/21 and 2021/22 reach 8.3 and 8.1 percent of GDP 
respectively. These years include forecast spending related to helping in the recovery from the 
Covid-19 pandemic and this spending is not expected to continue out into the projected years. 
By contrast, only the 2015/16 outturn is below 6 percent of GDP, and for nine of the 14 years 
between 2006/07 and 2019/20 the outturns all lie within a band from 6 to 7 percent of GDP. 
Consequently, projecting these expenses, that are assumed to derive their growth over forecast 
years from shares of the operating allowances, to collectively stabilise at 6.6 percent of GDP, 
appears reasonable by historical results. This stable value is only slightly above the historical 
average, which is a result of setting ten individual values to the nearest decimal point of a 
percent of GDP.  

Figure 8 – Core Crown expense types that are projected at stable percentage of GDP 

 

Source: The Treasury 

The above discussion has focussed on core Crown expense types. In many cases, such as 
core government services, there is little difference between the core Crown and total Crown 
expense amounts. However, there are expense categories in this grouping where the total 
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Crown amount is significantly different to the core Crown amount, with economic and industrial 
services being a prime example, due to its large SOE component. 

In all cases the total Crown expense is allocated the same share of the operating allowances as 
its core Crown component. Where the total Crown value is quite similar to the core Crown one, 
the projection from the forecast base simply applies the equivalent core Crown expense’s 
growth. In a few cases the total Crown and core Crown figures are so close that they are 
projected as the same values. Where the total Crown value is much bigger than the core Crown 
value, the non-core Crown component is projected as its average percentage of GDP over the 
last three years of the forecast base. 

6.4 Projecting transport and communication expenses 
This expense class is dominated by funding to the New Zealand Transport Agency (NZTA), a 
Crown entity. Both their operating and capital funding comes from hypothecated transport taxes. 
Consequently, the core Crown component is projected as a proportion of the projected transport 
taxes, using the average proportion of the operating expense to these taxes over the last three 
years of the forecast base. The remainder of the projected transport taxes is allocated to the 
capital spending of the NZTA, via the equity accounted investments asset at the core Crown 
level and the property, plant and equipment asset at the total Crown level. This does not result 
in double counting in projected asset growth because core Crown equity accounted investments 
are almost entirely eliminated at the total Crown level, due to them representing core Crown 
investment in Crown entity or SOE assets. Because the core Crown expense is simply funding 
the Crown entity NZTA, which actually spends the money on transport-related services, the 
Crown entity component and the inter-segment elimination are projected using the same growth 
as the core Crown component. 

The largest component of this expense category is that of the SOEs, which is projected as the 
average percentage of GDP over the final three forecast years. Because of this, and the 
assumption that the hypothecated transport taxes also grow in line with GDP, both the core 
Crown and total Crown transport and communication expenses stay quite stable, relative to 
GDP, over the projection years. 

6.5 Projecting health expenses 
One of the most important projections made by the LTFM is that of health expenses, because, 
in the historical trends scenario, it grows markedly faster than GDP, and so is a leading cause of 
the projected fiscal pressure. As always, however, it should be kept in mind that the health 
modelling in the LTFM is not attempting to produce an accurate forecast. It simply reflects 
historical spending trends and how they could interact with underlying drivers, like demography, 
over the future, in the absence of policy change. If it should prove to be even approximately 
correct, it will be because the public has, through the governments they elect over future years, 
signalled that this is not an area where they wish to see public funding scaled back. All that the 
LTFM projection is designed to do is illustrate that this is an area of likely future fiscal pressure, 
and the goal of this section is to explain why such a projection unfolds. 

Health expense categories  

Health expenses can be allocated into different age and gender groups, because the Ministry of 
Health (MoH) provide the Treasury with demographic distributions of how funding is allocated, 
based on Census data.  
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Table 4 – Age and gender distribution of health service categories used in the LTFM 

Age & gender group 
PH – 
Primary 

PH – 
H & CS 

Mental 
Health 

HOP – 
ARC 

HOP – 
Other 

Unmet 
Need 

F, 0 – 4 years 2.1 % 3.8 % 0.0 % 0.0 % 0.0 % 4.5 % 
M, 0 – 4 years 2.4 % 4.7 % 0.1 % 0.0 % 0.0 % 4.7 % 
F, 5 – 9 years 1.0 % 1.6 % 0.3 % 0.0 % 0.0 % 4.1 % 
M, 5 – 9 years 1.0 % 2.1 % 0.8 % 0.0 % 0.0 % 4.4 % 
F, 10 – 14 years 1.0 % 1.5 % 1.1 % 0.0 % 0.0 % 3.9 % 
M, 10 – 14 years 1.1 % 1.9 % 1.2 % 0.0 % 0.0 % 4.1 % 
F, 15 – 19 years 1.5 % 1.9 % 4.5 % 0.0 % 0.0 % 4.2 % 
M, 15 – 19 years 1.1 % 1.6 % 3.4 % 0.0 % 0.0 % 4.3 % 
F, 20 – 24 years 2.1 % 2.3 % 3.9 % 0.0 % 0.0 % 4.4 % 
M, 20 – 24 years 1.3 % 1.4 % 5.6 % 0.0 % 0.0 % 4.3 % 
F, 25 – 29 years 2.2 % 2.7 % 4.4 % 0.0 % 0.0 % 3.7 % 
M, 25 – 29 years 1.3 % 1.2 % 5.4 % 0.0 % 0.0 % 3.4 % 
F, 30 – 34 years 2.5 % 3.2 % 4.0 % 0.0 % 0.0 % 3.3 % 
M, 30 – 34 years 1.7 % 1.2 % 5.4 % 0.0 % 0.0 % 3.0 % 
F, 35 – 39 years 2.8 % 2.8 % 3.9 % 0.0 % 0.0 % 3.1 % 
M, 35 – 39 years 1.9 % 1.2 % 5.3 % 0.0 % 0.0 % 2.8 % 
F, 40 – 44 years 3.6 % 2.5 % 4.9 % 0.0 % 0.0 % 3.3 % 
M, 40 – 44 years 2.7 % 1.7 % 5.8 % 0.0 % 0.0 % 3.0 % 
F, 45 – 49 years 4.0 % 2.6 % 5.0 % 0.0 % 0.0 % 3.1 % 
M, 45 – 49 years 3.3 % 2.2 % 5.2 % 0.0 % 0.0 % 2.9 % 
F, 50 – 54 years 4.5 % 2.9 % 4.6 % 0.1 % 0.5 % 3.1 % 
M, 50 – 54 years 4.1 % 2.8 % 4.6 % 0.0 % 0.4 % 2.8 % 
F, 55 – 59 years 4.6 % 3.2 % 3.3 % 0.3 % 0.9 % 2.5 % 
M, 55 – 59 years 4.2 % 3.4 % 3.8 % 0.2 % 0.5 % 2.4 % 
F, 60 – 64 years 4.5 % 3.4 % 2.8 % 0.8 % 1.0 % 2.2 % 
M, 60 – 64 years 4.3 % 3.9 % 2.4 % 0.7 % 0.8 % 2.0 % 
F, 65 – 69 years 4.9 % 3.7 % 1.9 % 1.9 % 3.9 % 1.8 % 
M, 65 – 69 years 4.7 % 4.5 % 1.4 % 2.1 % 3.0 % 1.7 % 
F, 70 – 74 years 4.0 % 3.7 % 1.1 % 4.0 % 6.4 % 1.4 % 
M, 70 – 74 years 4.1 % 4.4 % 0.9 % 3.7 % 5.3 % 1.2 % 
F, 75 – 79 years 3.2 % 3.4 % 0.8 % 7.5 % 9.3 % 1.0 % 
M, 75 – 79 years 3.1 % 3.8 % 0.5 % 5.7 % 6.3 % 0.8 % 
F, 80 – 84 years 2.6 % 3.1 % 0.6 % 13.2 % 13.8 % 0.8 % 
M, 80 – 84 years 2.2 % 3.1 % 0.3 % 7.7 % 8.7 % 0.6 % 
F, 85 – 89 years 1.7 % 2.4 % 0.3 % 17.7 % 16.6 % 0.5 % 
M, 85 – 89 years 1.2 % 2.0 % 0.2 % 8.0 % 9.3 % 0.3 % 
F, 90+ years 1.0 % 1.4 % 0.2 % 21.0 % 9.6 % 0.3 % 
M, 90+ years 0.5 % 0.8 % 0.1 % 5.4 % 3.7 % 0.1 % 
Female TOTAL 53.8 % 52.1 % 47.6 % 66.5 % 62.0 % 51.2 % 
Male TOTAL 46.2 % 47.9 % 52.4 % 33.5 % 38.0 % 48.8 % 
Service share of total 
expense 20.4 % 54.1 % 10.5 % 8.9 % 4.6 % 1.5 % 

Source: Ministry of Health, The Treasury 

The breakdowns are not limited to overall health spending, but are divided into six categories of 
health expenditure, and cover five-year age bands for each gender, with a final “90 years and 
above” age group. The six health service spending categories are Personal health – Primary; 
Personal health – Hospital & Community Services; Mental Health; Health of Older People – 
Aged Residential Care; Health of Older People – Other; and Unmet Need. 
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The MoH demographic distributions used in the 2021 LTFM are displayed in Table 4. The 
percentages for each age and gender group in each health service category are derived from 
the 2021 version of the MoH’s Population Based Funding Formula (PBFF) Model. Table 4 uses 
the abbreviations F for Female, M for Male, % for percent, PH for Personal Health, H & CS for 
Hospital and Community Service, HOP for Health of Older People, and ARC for Aged 
Residential Care. 

Table 4 shows that, for most health spending areas, the shares allocated generally rise, at least 
from the age of 40 up to around 75 years. The two Health of Older People services are 
dominated by the age groups from 70 years upwards, but even the Personal Health Care 
categories, to which about three quarters of all the health funding is allocated, are more heavily 
weighted towards older age groups. Other demographic patterns can be seen too, such as the 
“maternity care” effect, which leads to a difference in the shares of Personal Health Care of 
females and males aged between 20 and 40 years. 

The outturns and forecast years, which serve as the base of the projections, need to be divided 
into the six categories used by the MoH, in order to take account of the different demographic 
distributions in the projections. This is done by applying the same shares of funding used by the 
MoH in their benchmarking. As an example, using the MoH health service’s shares of total costs 
from Table 4; the value for core Crown health spending in the 2021 Budget’s final forecast year 
of 2024/25 of 22.740 billion dollars; the operating allowance and top-down expense adjustments 
in this year of 9.416 and -0.700 billion dollars respectively; and the 36.5 percent allocation of the 
operating allowances and top-down adjustments to health expenditure, the division into the 
Personal Health Care – Primary health funding category in this year, in billions of dollars, is 
given by: 

[22.740+ 0.365 x (9.416–0.700)] x0.204 = (22.740+3.182) x0.204 = 25.922 x0.204 = 5.288 

The calculation for the other five categories is the same, except that the health service share 
applied is that for the particular category. Consequently, instead of a 20.4 percent (0.204) 
share, Personal health – Hospital & Community Services uses 54.1 percent to give 14.024 
billion dollars; Mental Health 10.5 percent to give 2.722 billion dollars; Health of Older People – 
Aged Residential Care 8.9 percent to give 2.307 billion dollars; Health of Older People – Other 
4.6 percent to give 1.192 billion dollars; and Unmet Need a 1.5 percent share to give 0.389 
billion dollars. These sum to a core Crown health figure of 25.922 billion in 2024/25. The entire 
36.5 percent allocation to health of the operating allowances and top-down adjustments is 
added to the forecast values for Crown entity health expenses and the inter-segment 
elimination. This ensures that, when these areas of health expenditure are added to the core 
Crown total, the adjustments are cancelled out and total Crown health receives the same overall 
allocation as core Crown health. 

In projecting each of the six health expenditure categories, the percentages shown in Table 4 
remain fixed, and the variation arises from the different growth rates of the demographic groups 
in the LTFM’s population projections. As an example, Health of Older People – Aged 
Residential Care, which is heavily weighted towards age groups of 70 years and older, will have 
a significantly faster growing recipient group than Mental Health, which is more weighted 
towards people aged between 15 years and 55 years. 

Healthy ageing  

In order to mitigate the modelling constraint of the fixed demographic percentages, the recipient 
growth also includes “healthy ageing” modelling. This is designed to reflect the trend that, at least in 
recent decades, people have retained better health, on average, into older age groups (ie, the 
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average 70-year-old nowadays is healthier than the average 70-year-old in the 1970s). It seems 
reasonable to expect this to continue into the future. The healthy ageing modelling is relatively 
simplistic, being based on longevity improvements assumed over the Stats NZ population 
projections. For the two Health of Older People categories, longevity improvements from age 65 
years are used, while for the other categories it is the improvements from birth. For both types of 
longevity improvement, the annual growth for males and females is averaged, and the recipient 
growth for the category is divided by this, which effectively reduces it. As an example, in the 2021 
LTFM in the projected year 2029/30, the weighted annual demographic growth for Health of Older 
People – Aged Residential Care is 4.27 percent, while the growth in life expectancy from age 65 is 
0.46 percent. The overall recipient growth is obtained by 1.0427 ÷1.0046 = 1.0379 or 3.79 percent. 

It should be noted that some health sector professionals and administrators disagree with the 
inclusion of the healthy ageing retardant to the health expense projection. They argue that the 
medical interventions used to keep older people in better physical condition than people in 
these age groups from earlier generations are actually contributing factors to the rising costs of 
providing health services. This, combined with the likelihood that demand for such interventions 
will probably grow as developments in medical technology produce even more options, could 
see “healthy ageing” add to the growth of health expenditure in the future, rather than reduce it 
as the projection logic assumes. 

Common cost drivers and projection results  

It is only the differently weighted demographic drivers that vary in the projection of the six health 
expenditure categories. The other components, which are common to all the health service 
categories, are: 

 CPI-based inflation to represent price growth 

 annual labour productivity growth, acting as a proxy for real wage growth and so 
representing the impact of the real (ie, before inflation) cost of labour inputs, and 

 a residual growth factor. 

In order to calculate the residual growth factor for health a data series from 1996/97 to 2019/20 
was used, which is an extra decade of outturns compared to the usual one applied in setting 
assumptions for the 2021 LTFM of 2006/07 to 2019/20. This was partly because more 
consistently measured data over these earlier years is available for health expenditure than for 
things like tax revenue, but also due to the very erratic nature of these residuals, as is depicted 
in Figure 9. Basing the value used in the LTFM projections on an average calculated from a 
longer period is designed to better represent what the residual growth factor would be in an 
economy growing on trend and free from cycles. 

Beginning from a 1996/97 core Crown health value, so that the annual growth from 1997/98 
onwards can be calculated, the residual growth factor in each year is evaluated by removing the 
other components from the growth of health expenditure outturns. The residual reflects a 
number of factors. Expansion of services and policy change around eligibility for or access to 
health services will have influenced the residual growth factor, as will the fact that price inflation 
and real labour costs in the health sector may well not have been the same as in the wider 
economy. Back casting recipient growth with current demographic percentage shares may also 
not have correctly captured the true recipient growth in these earlier years. Some of these 
factors may have added to the growth of health spending over this period, while others may 
have reduced it. Overall, however, in the majority of years, as is illustrated in Figure 9, the 
residual growth is positive. 
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While Figure 9 also makes it clear, as already mentioned, that the residual growth is quite 
erratic, it averages 1.2 percent per year over the 23 years of outturns. That accumulates to a 
considerable portion of the total growth over this period, meaning that recipient growth and 
economy-wide price and wage growth are not enough to adequately explain past publicly 
funded health expenditure growth. 

Figure 9 – Components of core Crown health expenditure growth over history 

 

Source: The Treasury 

The actual residual growth factor for health expenditure applied in the 2021 LTFM was slightly 
less at 1.1 percent. This was because the 2019/20 figure included a significant amount of 
funding that was specifically related to dealing with the COVID pandemic, which would not be 
expected to carry out into the long-term future. When the COVID funding was removed from the 
2019/20 outturn, it reduced the average over the 23 years to 1.0 percent. Given the average of 
the series excluding the 2019/20 year lay between these two values, at 1.1 percent, this 
appeared to be a sensible value to use. 
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Each of the six health service categories, used by the MoH and so incorporated in the LTFM to 
enable specific recipient growth to be applied to different health expenditure areas, is projected 
out, from its end of forecast base value, by an equation of the form: 

HCt+1 = HCtx x [(1+ wdgt+1)/(1+ haft+1)]x(1+ inft+1)x(1+ lpgt+1)x(1+ rgf) 

where: 
 
 the subscript t denotes the year of the variable; 

 HC is the particular health expenditure category value in the year denoted by its subscript; 

 wdg is the weighted demographic annual growth of the particular health expenditure category 
in the year denoted by its subscript; 

 haf is the healthy-ageing factor, based on longevity improvement, in the year denoted by its 
subscript; 

 inf is CPI-measured inflation in the year denoted by its subscript; 

 lpg is labour productivity growth in the year denoted by its subscript; and 

 rgf is the annual residual growth factor (1.1 percent in the 2021 LTFM). 

To obtain the overall core Crown health expense projection in each year, the six individual 
health category projections are summed up. 

Figure 10 – Actual and modelled Core Crown health expenditure to GDP in history 

 

Source: The Treasury 
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factor. The only difference was that no healthy ageing factor was applied, mainly because the 
current fixed weights used in back casting the recipient growth should already capture, to some 
degree, improvements in older people’s health status over these years, but also due to the 
difficulty that annual data for longevity improvements was not available in history, as it is for 
projections. Figure 10 shows these projected figures, from a 1996/97 start point, compared to 
the actual outturns over this period. 

Figure 10 shows that the model tends to undershoot actual health spending for most of the 
historical period. However, from 2014/15 onwards the model’s values exceed outturns. The 
turning point for outturns, around 2009/10, follows the aftermath of the GFC, when Budgets 
were tightened for several years. This resulted in health expenditure to GDP falling for the first 
time in this series, although recently it has begun to increase again. The average absolute 
difference between the actual outturns and those modelled using the projection logic over this 
period is 0.2 percentage points of GDP, which represents about a 4 percent error on the 
average outturn value of 5.9 percent of GDP over these years. It is worth keeping in mind that, 
in the historical trends scenario, this projection is trying to capture both the impacts of an ageing 
population structure on health expenditure, as well as the non-demographic trends of the past. 

Total Crown health spending is actually quite similar to core Crown heath. This is because most 
of the non-core Crown health expenditure is done by District Health Boards (DHBs), which are 
Crown entities. As these DHBs derive the majority of their funding from the MoH, this is 
eliminated out again in an inter-segment elimination. Consequently, in the LTFM, both the 
Crown entity health spending and the inter-segment elimination for it are projected using the 
same growth as overall core Crown health expenses. The result is that, as in outturns and 
forecasts, the two projected tracks stay close together. 

Population ageing versus residual growth 

Figure 11 – Core Crown health expenses to GDP in history and projection scenarios 

 

Source: The Treasury 
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To complete this section, Figure 11 depicts how health projections would look without the 
impact of, in one case an ageing population structure, and in the other, the residual growth 
factor. For the former scenario, the “demographic driver” of GDP, annual labour force growth, is 
applied to each health service category, rather than its own demographic driver, and no healthy 
ageing is modelled. 

Figure 11 shows that the historical trends scenario of the 2021 LTFM projects over a 50 percent 
rise in core Crown health expenditure, as a percentage of GDP, from its current levels by 
2060/61. This makes clear why health is identified as one of the main areas of future fiscal 
pressure. Equally as interesting, and possibly surprising given the focus of much of the LTFM 
modelling on the effects of the ageing population structure, is that this is not the main 
contributor to this growth. Rather, it is the “catch all” residual growth factor that attempts to allow 
for things like expansion of services, increasing demand beyond that produced by demographic 
change, and policy changes that affect eligibility for or access to publicly-funded health services, 
as well as potential differences between price and real wage growth in the health sector 
compared to the overall economy. 

This result is also in line with studies by international agencies, like the OECD, who report on 
health spending over a range of countries. In the OECD’s 2019 Health Working Paper, Health 
Spending Projections to 2030, it states “Income is the main driver of spending growth, 
accounting for about half of the projected growth in health spending, with demographic effects 
accounting for one quarter of the growth”. In other words, as nations get wealthier, they tend to 
spend more on healthcare, and this is not limited to the private expenditure on health. 

6.6 Projecting education expenses 
The main components of education expenses are projected in the LTFM in a similar manner to 
that used for health, although it is simpler to ascertain the demographic distributions of 
recipients and, of course, no “healthy ageing” modelling is required.  

Education expense categories  

Core Crown education spending is divided into seven categories, namely: early childhood 
education (ECE); primary education; secondary education; tertiary funding excluding student 
allowances and student loans components (referred to as tertiary funding); student allowances; 
initial write-down to fair value and impairment of student loans (referred to as student loans 
expenses); and the departmental and non-departmental components of education expenses 
(referred to as administration costs). Of these, the first four are projected using a similar 
modelling format as is applied to the health expense components; student allowances are 
projected as a stable, constant percentage of GDP; student loans expenses are projected using 
an exogenous track provided by the Ministry of Education (MoE); and administration costs are 
one of the operating allowance controlled expenses, for which the projection logic was 
described in section 6.2 and Table 3 showed the stable projection value for these expenses is 
0.5 percent of GDP.  

The demographic distributions for ECE, primary, secondary and tertiary funding are derived 
from the Education Counts website, which contains a Statistics section. For most education 
categories, at the time that the age and gender distributions were derived, data was available 
up to calendar year 2020, but for the tertiary sector it was only up to 2019. 

The ECE data comes from the Early Childhood Education – Participation section (Ministry of 
Education, 2021a), in the spreadsheet Enrolments in ECE. Data classified as Unknown for 
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either gender or age was not included in the totals from which the percentages were calculated. 
The age range is from zero to four years, with a 5+ group too, but this was treated as five-year-
olds in the distribution, as the majority of students in this category are of that age. The years 
over which averages were taken were 2000 to 2020. 

The primary and secondary data is from the Schooling – Student Numbers – School Rolls 
section (Ministry of Education, 2021b), in the spreadsheet Roll by Age and Ethnicity. The age 
range is from five to 18 years, with a 19+ category. The primary distribution used the five to 12 
years, and half of the 13 years group. The other half was allocated to the secondary distribution, 
along with the 14 to 18 year groups, and the 19+ group, which was treated as 19-year-olds in 
the distribution, as the majority would be this age. The time series available was shorter than for 
ECE, with data only available from 2011 to 2020. 

The tertiary funding data comes from the Tertiary Education – Participation section (Ministry of 
Education, 2021c) in the spreadsheet Provider-based Equivalent Full-time Students (EFTS). 
Data on total student numbers by age group and gender can be found at the bottom of the 
worksheet EFT.3. Data is provided for the age groups under 18 years, 18 and 19 years, 20 to 
24 years, 25 to 39 years and 40 years and over. In the distribution used in the LTFM, under 18 
years is modelled as 17-year-olds, and 40 years and over is modelled as the age group 40 to 55 
years. While it is acknowledged that there are people older than 55 years engaged in tertiary 
study, the age group used in the LTFM would cover the majority of older students. The time 
series available was from 2011 to 2019. 

Table 5 – Age and gender distribution of education expenses used in the LTFM 

Age Group ECE shares by age  Age Group Tertiary shares by age 

 Female Male   Female Male 

Under 1 year 2.7 percent 2.8 percent  17 years 1.2 percent 1.6 percent 
1 year 7.0 percent 7.4 percent  18 to 19 years 9.9 percent 8.3 percent 
2 years 10.3 percent 10.7 percent  20 to 24 years 21.0 percent 16.6 percent 
3 years 14.0 percent 14.5 percent  25 to 39 years 14.7 percent 9.6 percent 
4 years 14.4 percent 14.9 percent  40 to 55 years 11.5 percent 5.6 percent 
5 years 0.6 percent 0.7 percent  Total 58.3 percent 41.7 percent 
Total 49.0 percent 51.0 percent     
 

Age Group Primary shares by age  Age Group Secondary shares by age 

 Female Male   Female Male 

5 years 5.6 percent 5.9 percent  13 years 5.4 percent 5.7 percent 
6 years 5.8 percent 6.1 percent  14 years 10.8 percent 11.4 percent 
7 years 5.8 percent 6.1 percent  15 years 10.9 percent 11.4 percent 
8 years 5.8 percent 6.1 percent  16 years 10.4 percent 10.4 percent 
9 years 5.8 percent 6.1 percent  17 years 8.9 percent 8.4 percent 
10 years 5.7 percent 6.0 percent  18 years 2.1 percent 2.1 percent 
11 years 5.7 percent 6.0 percent  19 years 1.2 percent 0.9 percent 
12 years 5.7 percent 6.0 percent  Total 49.7 percent 50.3 percent 
13 years 2.8 percent 3.0 percent     
Total 48.7 percent 51.3 percent     

Source: Ministry of Education (Education Counts website), The Treasury 

As with health expenses, the outturn years and the forecast years need to be divided into the 
seven education categories. This is an easy task in outturn years, as the core Crown expense 
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tables published in the Economic & Fiscal Updates divide up the total core Crown education 
spending in each year into these categories. Some components of primary and secondary 
schooling expenses, such as school transport, have to be divided between the two categories 
but this is done on an equal share. The student allowances and student loans components of 
tertiary funding need to be removed to give that category’s value as projected by the LTFM.  

However, the same issue of needing to allocate shares of the operating allowances in forecast 
years remains. Table 2 showed that on average, education receives 28 percent of the operating 
allowances less the top-down expense adjustment in total. This percentage then needs to be 
divided amongst five of the seven categories only, as neither student allowances nor student 
loans are funded by these allowances. As with the overall shares depicted in Table 2, the logic 
of dividing up the education allocation is achieved by basing each component’s share on 
historical average percentages of the core Crown education spend, minus the student 
allowances and student loans amounts. Because ECE funding has been increased quite 
significantly over the last decade, just the last eleven years of outturns, from 2009/10 to 
2019/20, were used to calculate the shares. The results were, as given in Table 2, 13.0 percent 
for ECE, 28.5 percent for primary, 22.5 percent for secondary, 26.0 percent for tertiary funding, 
and 10.0 percent for administration expenses. This means, for example, that the ECE funding in 
a forecast year, will be its forecast amount (which generally stays fairly flat across the forecast 
years) plus 0.13 x 0.28 x the sum of the operating allowance and top-down adjustment in that 
year ie, 13 percent of education’s overall 28 percent share of this growth funding. 

The projection of education administrative expenses has been described in section 6.3. 

The components of student loans in tertiary funding, namely the initial write-down to fair value 
and impairment, are projected from their forecast base via values in a student loans projected 
track, in the Exogenous worksheet of the LTFM, which is provided by the MoE. 

The student allowances component of tertiary funding, which are a form of welfare transfer, 
grow over the forecasts, as they are not funded from operating allowances. However, in the 
LTFM’s historical trends scenario, they are projected at a long-run stable percentage of GDP 
from their end-of-forecast value. This stable value is based on an historical average, and is 0.2 
percent of GDP, with a transition rate to attain it of 0.05 percentage points of GDP. 

Common cost drivers and projection results  

This just leaves the four components with demographic distributions involved in their recipient 
growth. The equation involved for each is the same as that described earlier for projecting each 
health expense component, except that there is no healthy ageing divisor of recipient growth. 
The constant annual residual growth factor is higher for education than it is for health, at 1.4 
percent in the 2021 LTFM. As with health, this has been derived by extracting recipient growth, 
inflation and labour productivity growth from historical growth outturns and averaging the 
residual that remains. This could be done individually for each component, but as ECE data has 
a relatively short series at the higher amounts allocated to it in recent years, and tertiary funding 
has also been affected by policy changes, it was decided to use a residual growth factor based 
on their combined data. 

As with health, the projection logic of the four components, for whom different distributions of 
recipient growth are used, was tested against real historical outturns. For similar reasons as 
were given in section 6.5 in regard to estimating the residual growth factor for health using a 
longer time series, the projection logic for the education components was also applied from a 
1996/97 outturn starting point, out to the last known outturns in 2019/20. The exception to this 
was for ECE values, which were only modelled from a 2010/11 base, because policy change in 
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this area meant that values prior to this time were considerably lower. All components used, in 
each modelled year, the outturns in that year for CPI inflation (the price growth), labour 
productivity growth (the real labour cost proxy) and, as stated above, a constant residual growth 
component of 1.4 percent. Each one used its individual demographic distribution’s growth as the 
recipient growth factor. 

The results of how well the projection technique fits the actual data is depicted in Figure 12. The 
modelled values tend to undershoot the outturns up until the final decade, although, as with 
health, the scale of the graph is worth keeping in consideration. Up until 2005/06, and between 
2012/13 and 2019/20 the model’s fit to the outturns is quite close, but they part company more 
in the years between these two periods, when the GFC was suppressing GDP outturns. The 
average absolute difference over the 23 modelled years is only 0.1 percentage point of GDP, 
and this is less than a 3 percent error on the average outturn value of 4.1 percent of GDP for 
the combination of these four components of education expenditure over this period. 

Again, like health, Total Crown education spending is not very different to the core Crown 
figures. This is because all of the non-core Crown education expenditure occurs by Crown 
entities, such as school boards of trustees and the Tertiary Education Commission. Much of 
their funding comes from the MoE, so is eliminated via an inter-segment elimination. Hence, the 
Crown entity education spending and the elimination are modelled to grow in line with the total 
growth of the core Crown components other than the student loan and student allowances 
expenses, because these are purely core Crown. This results in total Crown and core Crown 
expenditure staying quite similar over the entire projection horizon. 

Figure 12 – Actual and modelled Core Crown ECE, primary, secondary and tertiary funding 
expenditure to GDP in history 

 

Source: The Treasury 

Population ageing versus residual growth  

Figure 13 illustrates the 2021 LTFM’s historical trends scenario projection of core Crown 
education expenses. It also shows the projection without the annual residual growth factor of 
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1.4 percent, and the “Without population ageing” scenario, where the four education 
components just have recipient growth equal to that of the labour force. 

A number of interesting features are evident from this graph. First, the main projection logic 
increases education expenses to GDP by 2060/61 to 6.4 percent of GDP, which is not much 
beyond the 6.0 percent it reached as recently as 2008/09 and 2009/10. In the last year of the 
forecast, 2024/25, they are at 4.7 percent of GDP so over the projected years they have grown 
by around a third relative to GDP. 

Figure 13 – Core Crown education expenses to GDP in history and projection scenarios 

 

Source: The Treasury 

Second, the ageing of the population structure has the opposite effect on education expenditure 
than it does on health. The majority of education spending is focused on children, teenagers 
and people in their twenties, and these age groups are generally growing at a slower rate than 
the labour force driver of GDP. As a result, by modelling age and gender distributions of the 
various education components, the projection does not have as strong a demographic driver, 
averaged over the four components, as GDP does. The lower growth rates of the mainly 
youthful recipients of education spending offset much of the residual growth factor, resulting in 
an overall projection that does not rise far above levels of GDP seen only a decade ago. 
Because of this, despite being the third largest area of core Crown spending after welfare and 
health, education expenditure is not projected to be a major source of future fiscal pressure. 
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However, recall that the LTFM’s bottom-up projections assume current policy settings. In a 
changing technological world, the demands for a more educated workforce could result in 
education funding increasing by more than this projection. Alternatively, technological change 
might actually reduce the cost of providing education services. As with all the LTFM’s 
projections, only the more predictable factors can be built in, like demographics, and the 
residual growth factor is based on past trends which may not persist into the future. 

6.7 Projecting New Zealand Superannuation expenses 
Despite being, along with health expenses, one of the only two spending categories expected to 
increase significantly relative to GDP over the LTFM’s historical trends scenario, the NZS 
projection is much less complicated than health or education. There are no operating 
allowances to allocate to its forecast years base, as it is a demand-based transfer, forecast in 
total by MSD. According to MSD recipient figures for NZS, and Stats NZ estimates of the 
population aged 65 years or over, only around one to one and a half percent of this age group 
do not receive NZS. This estimate may not be entirely correct, due to some underage spouses 
and overseas recipients in the NZS figures, but it is still easily high enough to justify applying 
the growth rate of this age group as a proxy for NZS recipient growth.  

Figure 14 – New Zealand Superannuation gross expenses to GDP in history and projections 

 

Source: Ministry of Social Development, The Treasury 

The only other factor involved in the projection of NZS expenses is the annual growth of the 
payment rates. The net (after tax) rates of NZS are linked to the net average ordinary time weekly 
earnings (AOTWE). The net (of tax) couple rate of NZS is not allowed to fall below 66 percent of 
the net AOTWE (sometimes referred to as the NZS wage floor) at each 1 April payment 
indexation round. All other NZS rates are set as percentages of the couple rate. This effectively 
means that the payment rates of NZS are projected to grow at the annual growth rates of the net 
AOTWE. Furthermore, in a projection that does not assume fiscal drag on personal income tax 
(see section 5.1 for more detail), the net AOTWE will just grow at the same rate as the gross 
AOTWE, which, in turn, grows at the rate of annual nominal wage growth. The latter is the product 
of CPI inflation and real wage growth, modelled as the annual labour productivity growth. 
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Consequently, NZS expenditure is effectively projected by an equation of the form: 

NZSt+1 = NZSt x (1+ pop65+gt+1) x (1+ inft+1) x (1+ lpgt+1) 

where: 

 the subscript t denotes the year of the variable; 

 NZS is the value of the NZS expense in the year denoted by its subscript; 

 pop65+g is the annual growth of the population aged 65 years and above in the year denoted 
by its subscript; 

 inf is CPI-measured inflation in the year denoted by its subscript; and 

 lpg is labour productivity growth in the year denoted by its subscript. 

The term “effectively projected” is used because the actual formula in the model links the 
payment growth to that of the gross NZS couple rate, because in the LTFM it is gross, not net, 
NZS expenditure that is projected. However, the gross couple rate is calculated from the net 
rate, as it is in the actual process of NZS rate indexation. This is because the LTFM can model 
the effects of fiscal drag on the net AOTWE, to which the net NZS couple rate is linked, if 
required for a scenario. With fiscal drag5 the net AOTWE grows at a slower rate than the gross 
AOTWE and the gross NZS couple rate grows at a faster rate than the net one. However, in the 
2021 LTFM historical trends scenario, fiscal drag is not modelled in projected years, so net and 
gross AOTWE growth, as well as net and gross NZS couple rates, just grow at the same rate, 
which equates to nominal wage growth. 

The projected rise in NZS, as a percentage of GDP, as depicted in Figure 14, is all explained by 
the respective growth rates of their demographic components. For NZS, that is the population 
aged 65 years and above, while for GDP it quickly settles to be that of the labour force. With an 
ageing population structure, the demographic driver of NZS grows at a much faster rate than 
that of GDP, causing the NZS expense to rise relative to GDP. NZS is a purely core Crown 
expense so its total Crown value is no different. 

6.8 Projecting the main working-age benefit expenses 
The three main working-age benefits, or transfers to use an alternative term for them, are 
Jobseeker Support (JSS), Supported Living Payment (SLP) and Sole Parent Support (SPS). 
The LTFM projects these in a similar manner to NZS. By this it is meant that they are all purely 
core Crown, each one grows from an end-of-forecast value, with the full value forecast by MSD, 
and the projection formula only involves a recipient growth factor and a payment growth factor. 

Up until recently, the payment growth for all of these benefits has simply been CPI inflation (or, 
more correctly between 2011 and 2019, CPI excluding tobacco goods inflation). However, at the 
1 April 2020 indexation this changed to applying the annual growth in the net AOTWE. While 
the legislation around the indexation process is different to that of NZS, with no wage floor 
applied to the benefits, as was explained in section 6.7 the payment rates of NZS effectively 
grow with nominal wage growth and, for the same reasons, so do those of JSS, SLP and SPS. 
This means that, as in the case of NZS, fairly early into projections the difference between each 

                                                

5  See section 5.1 for more detail about fiscal drag. 
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benefit type’s growth and that of nominal GDP comes down to their demographic drivers, or, in 
other words, the recipient growth of the benefit versus the labour force growth of GDP. 
However, unlike NZS, the demographic distributions behind the recipient growth of the benefits 
tend to be weighted more towards people aged between 20 and 50 years, so recipient growth is 
quite similar to that of the labour force, which is also dominated by these age groups. 
Consequently, none of the three main working-age benefits is projected, by the LTFM, to rise 
very much relative to GDP, meaning that they are not major contributors to the fiscal pressure 
illustrated in the historical trends scenario. 

The age and gender distributions for each of the main working-age benefits are based on 
administrative data provided to the Treasury by MSD. As with the health distributions, they 
reflect current transfer recipient demographic distributions and it is possible that these could 
change in the future. However, there is a kind of natural constraint at age 65 years, as most 
people qualify for NZS at this age and then transfer to the public pension. 

The Covid-19 pandemic has added a further complication to modelling the working-age 
benefits, and in particular JSS, as it has led to forecast year recipient numbers being higher 
than would be expected when the economy is performing on trend, as assumed in the 
projections. This, in turn, inflates the expenditure amounts for the benefits in the forecast years. 
Some modelling logic was added to bring the recipient numbers back to more normal levels of 
their respective population recipient groups as the impacts of the pandemic on them receded 
over the early years of the projection. This was mainly necessary for JSS, as it is the most 
sensitive of the three benefits to economic conditions and the pandemic’s negative effects on 
the economy caused JSS numbers to rise considerably, although much of the initial lift reduces 
over the later forecast years. 

Table 6 – Age distribution of working-age transfer expenses used in the LTFM 

Age Group JSS shares by age SLP shares by age SPS shares by age 

 Female Male Female Male Female Male 

16 – 19 years 2.9 percent 2.9 percent 1.1 percent 1.7 percent 0.0 percent 0.0 percent 
20 – 24 years 7.1 percent 8.5 percent 2.4 percent 3.2 percent 13.6 percent 0.3 percent 
25 – 29 years 4.7 percent 8.0 percent 2.8 percent 3.4 percent 21.7 percent 1.2 percent 
30 – 34 years 3.8 percent 6.6 percent 3.2 percent 3.5 percent 21.3 percent 1.8 percent 
35 – 39 years 3.3 percent 5.2 percent 3.3 percent 3.3 percent 14.3 percent 1.7 percent 
40 – 44 years 3.3 percent 4.7 percent 3.8 percent 3.8 percent 10.0 percent 1.4 percent 
45 – 49 years 3.9 percent 4.8 percent 5.4 percent 5.3 percent 6.3 percent 1.1 percent 
50 – 54 years 4.6 percent 4.9 percent 7.2 percent 6.9 percent 2.9 percent 0.8 percent 
55 – 59 years 4.8 percent 4.7 percent 9.1 percent 8.4 percent 0.7 percent 0.4 percent 
60 – 64 years 4.8 percent 4.4 percent 10.4 percent 9.7 percent 0.3 percent 0.2 percent 
65 & above 1.2 percent 0.9 percent 1.0 percent 1.1 percent 0.0 percent 0.0 percent 
Total 44.4 percent 55.6 percent 49.7 percent 50.3 percent 91.1 percent 8.9 percent 

Source: Ministry of Social Development, The Treasury 

There is not a lot of historical data for JSS, SLP and SPS, as these categories were only 
introduced in July 2013.  From these years an “average” percentage of JSS recipients to the 
population aged between 18 and 64 years was determined as 4.7 percent, and for SLP as 3.3 
percent. Females make up the majority of SPS recipients, so this was compared to the female 
population aged between 20 and 59 years, and the average percentage determined from that 
was 5.2 percent. 
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The modelling to bring the main working-age benefit recipient numbers to more normal levels 
works in a similar manner to that which brings the various tax types to stable percentages of 
GDP, except here the denominator is the size of the referenced population group in the 
projected year, rather than GDP. A transition assumption of 0.5 percentage points of the 
comparison population group per year is used for all three benefit types. Once the projected 
recipient numbers have moved inside this 0.5 percentage range of the assumed “normal” 
percentage of the comparison population group6 they resume growth based on their weighted 
distributions of age and gender groups.  

This modelling to return recipient numbers to more normal percentages of their main population 
groups was developed for the FSM, which projects NZS and working-age benefits in exactly the 
same manner as the LTFM. It was done when the forecasted effects of the pandemic on benefit 
numbers, particularly JSS, was expected to be quite significant. By the time of the 2021 Budget, 
which is the forecast base of the 2021 LTFM, those forecasts had become more moderate, so 
this modelling actually only effects JSS numbers, and only for the first projected year. Despite 
that, it still prevents JSS recipient numbers being projected for the next 40 years at unusually 
high numbers, and consequently prevents projected JSS expenditure being overstated. 

Figure 15 – Main working-age benefit expenses to GDP in history and projections 

 

Source: Ministry of Social Development, The Treasury 

Despite a fairly short time series, Figure 15 illustrates declining percentages of GDP for all three 
benefit types from their introduction in 2013/14 up until the effects of the pandemic increased 
them, especially JSS, in 2019/20 and in the 2021 Budget forecast years. The pre-pandemic 
decline was due to both reducing recipient numbers and inflation indexing of payment rates. 
With the change to wage indexation of payment rates, used throughout the forecast years and 
projections and reflective of the new policy, one of these factors has gone. However, because 
                                                

6  The modelling covers both the possibility of recipient numbers being too high or too low, but too low is not actually 
an outcome that occurs in the forecast base. 
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their demographic distributions are weighted towards similar age groups to those of the labour 
force, all of these main working-age benefit expenses are projected to stay fairly flat relative to 
GDP, and so not be sources of fiscal pressure. 

6.9 Projecting other transfer and subsidy expenses 
There are a number of smaller benefit types and transfers in the New Zealand social welfare 
system, all of which are purely core Crown and most of which are not of sufficient size to 
warrant projecting them individually in the LTFM. They comprise a mixture of benefits and 
transfers, a few of which have their payment rates wage indexed annually, many of which get 
indexed by inflation each year, and others whose payment rates are only altered on a more ad 
hoc basis, due to policy or legislative changes. Of this collection of benefits and transfers, 
referred to in the LTFM as the supplementary benefits, around 40 percent of the expenditure is 
due to the Accommodation Supplement (AS). This is a subsidy, aimed at helping beneficiaries, 
superannuitants and low-income working families and individuals with the costs of rent and, to a 
lesser extent, mortgage costs. 

Because the collection of supplementary benefits has no easily identifiable recipient group, 
differs among its components as to whether and how their payment rates are annually indexed, 
and contains among its historical outturns both new transfers, like the Winter Energy Payment 
that started in 2018/19, and benefits that no longer exist, like Benefits Paid in Australia which 
ended in 2015/16, it is projected as a stable percentage of GDP. The long-run stable 
percentage of GDP is based on an historical average, and is 1.5 percent of GDP in the 2021 
LTFM, and the same transition rate of 0.05 percentage points of GDP is applied. 

Figure 16 – Supplementary benefits and Working for Families expenses to GDP in history and 
projections 

 

Source: Ministry of Social Development, Inland Revenue Department, The Treasury 
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Due to AS being the largest supplementary benefit, combined with the fact that many people 
who receive JSS also get AS too, its recipient numbers can also be brought to more normal 
levels in the projections, in a similar manner as that used for JSS. Because AS recipients cover 
many different groups in the population, the “normal” levels of AS are based on an historical 
percentage of the entire WAP. However, while this is an alternative scenario option in the LTFM, 
it is not used in the historical trends scenario, because AS is part of the supplementary benefits 
category projected as a stable percentage of GDP. 

Another sizeable component of welfare expenses are the Working for Families (WfF) tax credits. 
These are purely core Crown and forecast by IRD. There is actually an inflation-based 
indexation formula for the main component of WfF, the Family Tax Credit (FTC), but it is only 
triggered when inflation has grown by 5 percent since the last indexation. With the low inflation 
levels of recent years, ad hoc payment rate changes have occurred more frequently than 
changes due to the indexation formula. The other components are either not indexed or involve 
a complicated indexation formula. Hence, for similar reasons to those stated for the 
supplementary benefits, the WfF tax credits are also projected from their end-of-forecast base, 
using a stable 1.0 percent of GDP, based on historical outturns. The same 0.05 percentage 
points of GDP annual transition rate is also used. 

While not welfare benefits, student allowances, KiwiSaver subsidies, official development 
assistance (ODA) and departmental and non-departmental social security and welfare 
expenses are also included in the operational expense category, core Crown social security 
and welfare expenses. Student allowances have been described in section 6.6, and the 
departmental and non-departmental expenses are those listed as social welfare non-transfer 
expenses in Tables 2 and 3 and are part of the Operating allowance controlled expenses 
described in sections 6.2 and 6.3. KiwiSaver subsidies are forecast by IRD and projected via 
an exogenous track provided by IRD up until 2031/32. Beyond that year they are projected via 
a combination of the growth of the population aged between 18 and 64 years and CPI inflation. 
ODA involves grants to other countries, mainly in the Pacific Islands, and is projected as a 
stable 0.2 percent of GDP, with the same 0.05 percentage points of GDP annual transition rate. 

As Figure 16 depicts, neither the supplementary benefits nor the WfF tax credits are projected 
at percentages of GDP that have not been surpassed as recently as the early years of the 
2010s. If the temporary Wage Subsidy scheme payments had been included in the 
supplementary benefits data there would have been a large spike in the graph to over 5 percent 
of GDP in this year, but that transfer is related to the Covid-19 pandemic and is not projected, 
as it is not a permanent item in the welfare system. 

There is a fairly large Crown entity component of social security and welfare expenses, and it is 
largely due to ACC payments. For this reason it is projected via the growth of an exogenous 
track provided by the ACC. The inter-segment elimination also largely arises from the ACC, 
as there are some payments for non-earners provided by central government. This is also 
grown via an exogenous ACC track. 
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6.10 Projecting interest (debt-financing) expenses 
The final major expense type to consider are interest expenses, or as they are sometimes 
referred to, debt financing expenses. These are a product of the gross debt stock and the interest 
rate levied on debt. The formula in the model is complex because it has to resolve a circular 
reference. In any given year, the interest costs generated in that year add to expenses and hence 
either reduce any operating surplus available to pay down debt or increase any deficit that adds to 
debt stocks. In other words, gross debt levels and interest costs in the same year affect one 
another, and this produces a logical circular reference in an Excel-based model.7 It is possible to 
avoid this by solving a system of simultaneous equations, and this is exactly what is represented 
by the fairly complicated relationship in the formula that calculates the interest costs. 

An effective interest rate on core Crown gross debt is calculated in each historical and forecast year 
from outturns or forecasts of interest expenses and gross debt. This is transitioned from its final 
forecast year value to equal the government 10-year bond rate, which serves in the LTFM as the 
long-run value for the interest rate on debt, five years into the projections. The transition rate is 
calculated by the modelling logic to bridge the gap between the last forecast year’s effective interest 
rate value and the government 10-year bond rate five years further out in equal annual increments. 

This effective interest rate is applied to the gross debt stock from the previous year and also to 
half of the debt generated in the same year, using the complex formula that avoids a circular 
reference. Half the modelled year’s generated addition to debt is used as an average of the 
amount that produces interest expenses in that year. The logic behind this assumption is that 
debt raised at the start of the fiscal year has largely the entire year to generate interest 
expenses, but this capacity reduces over the remaining months of the fiscal year until debt 
generated towards the end of the year has little or possibly no time to generate interest costs. 

Figure 17 – Core Crown interest costs to GDP in history and projections 

 
Source: The Treasury 

                                                

7  Circular references in Excel spreadsheets are normally the result of an error in coding, but in this case, to properly 
model interest costs generated it is necessary to find a means of avoiding a circular reference that is produced by 
the modelling relationship. 
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There are also interest expenses for Crown entities and SOEs, and there are some inter-segment 
eliminations as a portion of these are paid on government-issued debt. The first step in calculating 
these is too work out interest expenses on total Crown gross debt, in the same way as they are 
calculated on core Crown debt. Then the difference between the total Crown and core Crown 
interest expenses are divided into Crown entity, SOE and inter-segment elimination proportions, 
based on the average for each component over the last three years of the forecast base. 

As gross debt levels rise in the historical trends scenario of the 2021 LTFM, so do the interest 
costs that the debt generates. This is augmented by a gradually rising government 10-year 
bond projection (see Figure 5), but it is largely the increasing debt stock that contributes most to 
the growth of interest costs. The start of increases in debt levels comes from expenses 
surpassing revenue, mainly due to health and NZS, and the resulting operating deficits being 
funded from increased borrowing. However, as time goes on, the higher debt levels produce 
much higher interest cost amounts, which become a significant contribution to the deficits that 
need to be funded. In other words, a cycle of increasing debt fuelling higher debt-financing 
costs, which in turn fuel higher debt levels, is set up, and this leads to accelerating growth in 
both debt and the interest costs that it produces. To isolate this effect, the LTFS makes use of 
primary fiscal balance measures.  

It is important to keep in mind that Figure 17 displays debt-financing costs that only occur if debt 
itself is allowed to build up. If debt is stabilised at a relatively low percentage of GDP, the 
accelerating path of interest costs does not occur, but rather these expenses will likely stay at 
similar levels to those of recent years, assuming that interest rates do not rise markedly. This is 
another reason to focus on finding ways to deal with the fiscal pressures produced by an ageing 
population structure and other factors. 
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7 Assets and non-debt liabilities 

7.1 Types of assets and non-debt liabilities in the LTFM 
The assets in the government accounts are of two main types, which are physical assets and 
financial assets. Physical assets are dominated by property, plant & equipment (PP&E), while 
the financial assets comprise a number of categories. In the core Crown most financial assets 
have a sizeable component relating to the NZSF, while ACC is the main holder of financial 
assets amongst the Crown entities. 

Gross debt, or borrowings as it is referred to in the Statement of Financial Position, has 
accounted for more than half of the value of total liabilities at the total Crown level, for at least 
the last decade, and around 70 percent at the core Crown level. The next biggest liability at the 
total Crown level is the insurance liability of the Crown entity, ACC. At the core Crown level 
public sector retirement plan liabilities, dominated by the Government Superannuation Fund 
(GSF), are the largest liability category after debt, while payables, provisions and issued 
currency all are between 5 and 8 percent of total liabilities. 

Exogenous tracks play a significant role in the LTFM’s projection of asset and liability 
categories. The Treasury produces an extended NZSF track and more information can be found 
about this in a Treasury working paper, Golden Years – Understanding the New Zealand 
Superannuation Fund (Bell, 2021). As well as this the MoE provides the Treasury with an 
extended student loans track, the ACC furnishes a track of its income, expenses, assets and 
liabilities, and the GSF does the same for its pension expenses, assets and liabilities. 

This paper does not describe the modelling of assets and non-debt liabilities in the LTFM to the 
same degree of detail provided for an area like health expenses. While important, and certainly 
accounted for in the LTFM’s debt calculations by modelled Cash Flow Statements for both core 
Crown and total Crown, most grow largely in line with GDP and some, like Student loans and 
the GSF, even decline over time as a percentage of GDP. These assets and liabilities are not 
the cause of rapidly increasing debt in the historical trends scenario, which is mainly due to 
funding growing operating deficits. 

7.2 Projecting assets and non-debt liabilities in the LTFM 
A common technique used in the LTFM to project a number of asset and liability classes, or 
components of them, involves reaching and then remaining at a percent of GDP calculated from 
their forecast base. This is achieved by a formula that allows a choice of both the averaging 
period and the number of projected years taken to stabilise. The default settings in the 2021 
LTFM are to use the final three forecast years to calculate an average percentage of GDP for 
the asset or liability type or component, and to transition to this, from the end-of-forecast value, 
over the first five years of projections. Beyond this the asset or liability type or component stays 
at the constant percentage of GDP determined from the forecast base. 

Most core Crown financial assets in the LTFM are made up of a component from the NZSF, and 
another component grown by the technique described in the last paragraph. Core Crown 
receivables have these components, but are dominated by tax receivables, which grow in line 
with tax revenue (so, effectively, with GDP by a few years into the projections). Core Crown 
advances also have these components, but are dominated, at least in the first two decades of 
projections, by student loans, which are projected using the track provided by the MoE. 
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Because the ACC holds most Crown entity financial components, when a Crown entity financial 
asset is separately modelled, it generally is projected using the ACC track. SOE components, or 
in some cases just the total difference between the total Crown and core Crown value of the 
financial asset, generally use the technique described in the first paragraph of this section. Inter-
segment eliminations are normally projected as an average, calculated from the last three years 
of the forecast, of the Crown entity value. 

PP&E assets, in Net Carrying Value terms, are probably the most complicated assets to project 
in the LTFM. In the core Crown case, the forecast new capital spending, or capital allowances, 
as well as the top-down capital expense adjustment, have to be allocated to the forecast values. 
This is easier to accomplish than it is for operating allowances, because it is all allocated to only 
one asset class. The modelling also has to incorporate, at both core Crown and total Crown 
levels, depreciation expenses. For total Crown PP&E growth there is also a separate growth 
addition of the capital funding share from hypothecated transport taxes. This shows up in the 
core Crown asset base as the driver of projected growth in equity accounted investments. 
Overall, the modelling is designed, via the relevant expenditure flows, so that both the core 
Crown and total Crown PP&E transition to, and then remain at, stable percentages of GDP, 
which are 14 percent and 54 percent respectively and reflect historical averages.  

Figure 18 – Core Crown assets (excluding the NZSF), non-debt liabilities and NZSF assets to 
GDP in history and projections 

 

Source: The Treasury 

Most non-debt liabilities either use the projection technique described in the first paragraph of 
this section or are based on an exogenous track. Insurance liabilities are really only significant 
at the Crown entity level and are projected via the ACC track. Likewise, retirement plan liabilities 
are almost entirely core Crown and use the GSF track to guide their projected growth. Only 
payables have an NZSF component, but their biggest component at the core Crown level are 
taxes repayable, which grow in line with tax revenue, and so effectively GDP after a few years 
into the projections. 
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Figure 18 shows core Crown assets, excluding the NZSF, core Crown non-debt liabilities and the 
NZSF assets, as percentages of GDP, in history, 2021 Budget forecasts and the 2021 LTFM 
projections. The NZSF assets are shown separately from all other core Crown assets because 
they are projected, by their own separate Treasury model (New Zealand Treasury, 2021f), to 
significantly rise relative to GDP, from just under 20 percent in the final forecast year, 2024/25, to 
over 38 percent by 2060/61. Including these with the other core Crown assets would obscure the 
gradually decreasing trend that the graph illustrates for the combination of these other assets. 
One of the main causes of this decline is equity accounted investments, which reduces by nearly 
10 percent of GDP over the projected years due to its only source of projected growth coming 
from its share of the hypothecated transport taxes (see the paragraph on PP&E assets above). 
The other big contributor to the reduction is core Crown advances, which are increased in the 
forecast years by the Funding for Lending Programme of the Reserve Bank. These advances are 
not carried out into projected years. Even without these the advances would reduce over the 
projections relative to GDP because Student loans grow at a slower rate than GDP. 

Core Crown non-debt liabilities also reduce as a percentage of GDP over the projected years. A 
major contributor to this reduction is the retirement plan liabilities, as the GSF closed to new 
members in the early 1990s, so most of its beneficiaries are gone by 2061. Core Crown 
provisions also reduce relative to GDP over the projections as the Emission Trading Scheme 
provision stabilises in nominal dollar terms from the early 2030s. 

Both total Crown assets excluding the NZSF and non-debt liabilities decline by a small 
percentage of GDP over the projected years. The asset measure is 95.0 percent of GDP in 
2024/25, the final forecast year, and 93.4 percent of GDP by 2060/61. The non-debt liabilities 
reduce proportionally by more than this but still only lower from 29.0 percent of GDP in 2024/25 
to 26.0 percent by the final projected year of 2060/61. 

It is important to model all aspects of the government accounts in the LTFM, and the model 
attempts not only to do this, but to also correctly capture their contribution to debt. The 
modelling is, by necessity, more complicated than this relatively brief description can do justice 
to, and also relies heavily on complex modelling from other agencies to provide exogenous 
tracks. However, from the focus of the LTFM’s historical trends scenario, assets and non-debt 
liabilities are not major drivers of increasing debt.  
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8 Gross debt and net debt 

8.1 Cash flow statements 
For both core Crown and total Crown gross debt (or borrowings), the LTFM models Cash Flow 
Statements (New Zealand Treasury, 2021d), in every projected year, to calculate the amount to 
either add or subtract from the stock of debt. In the historical trends scenario total Crown gross 
debt increases in every projected year. Core Crown borrowings do decline in the very first 
projected year, before steadily rising beyond that point. 

The modelling of the two Cash Flows Statements is quite involved, because only variables that 
actually generate or use up cash reduce or contribute to borrowings, and hence non-cash 
variables, or components of them, have to be removed. An example is interest revenue, where 
the interest unwind component of student loans is included, but this is purely an accounting 
concept, and not a cash variable. Likewise the tax receivable write-down and impairments 
component of core government services recognises tax revenue booked by IRD, but which they 
do not expect to receive, so is mainly a non-cash expense that helps to balance the difference 
between tax revenue and tax receipts. 

Another difficulty is that the published government accounts include a total Crown Cash Flows 
Statement, but not a core Crown version. As a result, the projected core Crown Cash Flows 
Statement’s base has to be constructed from the core Crown residual cash note, which does 
not include the NZSF. The LTFM has to model the addition, or in some cases subtraction, of 
NZSF variables back into several parts of the projected core Crown Cash Flows Statement. 

At both the core Crown and total Crown level a projected reconciliation between net cash flows 
from operations and the operating balance is modelled. These ensure that all non-cash items in 
the operating balance have been accounted for, mainly as components of asset and liability 
growth but also through things like valuation gains and losses and depreciation expenses. 

At both the core Crown and total Crown level the cash components of revenue, expenses, 
assets and non-debt liabilities are brought together in the modelled Cash Flows Statements. In 
years with a cash surplus this is used to reduce debt, while a cash deficit adds to it. While the 
government’s fiscal objectives regarding a measure of financial position mainly focus on core 
Crown debt, another indicator of this is total Crown net worth attributable to the Crown. This 
appears in forecast updates and other forms of reporting on the government’s accounts, and 
total Crown borrowing is one of its major components. This is another reason why the LTFM 
models the government accounts, including debt, at both the core Crown and total Crown level. 

8.2 Net core Crown debt 
The government’s main fiscal indicator of its financial position is net core Crown debt excluding 
NZSF financial assets and advances. Net debt is generally taken to be gross debt minus 
financial assets and is designed to give an indication of an entity’s ability to meet its financial 
obligations, particularly in times of difficulty. Only financial assets that are either already in cash 
form or could be reasonably expected to be able to be sold in a relatively short time frame are 
included. In other words, the financial assets that are netted off need to be quite liquid in nature. 
For this reason the core Crown financial assets removed do not include receivables, as they are 
a measure of funds owed to an entity, but yet to be received, so are not a cash measure that 
could be readily called upon if required. In the New Zealand government’s main net debt 
measure, advances are also excluded, because at the core Crown level these are dominated by 
student loans, and they are not considered to be an asset that is particularly liquid. 
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Excluding the NZSF’s financial assets has met with criticism, in particular from the Office of the 
Auditor General. The rationale for this is that the NZSF is a fund designed to assist future 
taxpayers with the cost of funding NZS. As explained in section 6.7, without policy change NZS 
expenses will rise relative to GDP over coming decades due to considerably greater recipient 
numbers. The NZSF can be excluded on the basis that it is “ring fenced” for the purpose of 
assisting with this greater future cost of NZS and should not be viewed as a pool of funds that 
could be utilised to deal with any financial crisis, such as another GFC, that might arise. 

In the LTFM’s Statement of Borrowings section a stepwise calculation of net core Crown debt 
excluding NZSF financial assets and advances, beginning with core Crown borrowings. Every 
major addition or subtraction to arrive at the official net debt measure is provided, so, for 
example, a net debt measure that included the NZSF financial assets can be easily calculated. 

Figure 19 – Two measures of core Crown net debt to GDP in history and projections 

 

Source: The Treasury 

Including the NZSF financial assets that are netted off does not markedly change the trajectory 
of net debt in the LTFM’s historical trends scenario. In the 2021 LTFM, by the end of the 40-year 
projection in 2060/61, net core Crown debt excluding NZSF financial assets and advances 
reaches 197 percent of GDP. Net debt that includes the NZSF financial assets among those 
that are subtracted from gross debt gets to 159 percent of GDP in the same year. This could 
give the impression that future fiscal pressures are not as concerning as the main net debt 
indicator portrays. This is misleading in ways other than that the NZSF assets are meant to be 
“ring fenced” for a specific purpose. First, given that at the end of the 2021 Budget forecast it is 
only 25 percent of GDP, this alternative net debt measure is still rising considerably relative to 
GDP over the projected years. Second, and related to the accelerating path of both net debt 
measures, in 2056/57 the main debt measure is 161 percent of GDP, which is only marginally 
above that of the alternative measure four years later in 2060/61. This reinforces the message 
that it is not some arbitrary value of net debt as a percentage of GDP that matters, but rather the 
path that it is on. Once either net debt measure starts rising it quickly accelerates. 
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Conclusion 

The aim of this paper was to describe the 2021 Long-term Fiscal Model (LTFM), used to provide 
some of the modelled results described, tabled or illustrated graphically in the 2021 Long-term 
Fiscal Statement. While the model can operate under more than one scenario, the main one 
used in the 2021 LTFS was the “bottom up” expenditure growth logic that leads to what is 
termed the historical trends scenario. Consequently, that scenario has been the focus of this 
paper. 

The historical trends scenario attempts to reflect fiscal pressures that arise both from an ageing 
population structure and other causes, especially increasing demand for publicly funded health 
services. The two expenditure areas most affected are NZS and health. NZS is a relatively easy 
area of fiscal pressure to explain, both in terms of its causes and the modelling of it. Publicly 
funded health expenditure, on the other hand, is not, so a considerable section of this paper has 
been devoted to it. Education spending also involves quite a lengthy description, although it is 
not actually projected to be a major contributor to fiscal pressure. 

The causes of the ageing population have been covered in terms of the demographic changes 
that lead to them and are projected to continue to do so. The economic variables projected by the 
LTFM, which are fundamental to driving the fiscal projections, are also explained in this paper. 

While virtually every type of fiscal variable in the LTFM has been described to some extent, it 
still cannot cover all of the details of the LTFM’s modelling logic. The LTFM is not particularly 
complicated in terms of its mathematical logic but it is complex in the many and varied 
relationships between variables that it attempts to capture. These arise from many causes, 
including how the growth of a particular variable might affect that of others, how the cash and 
non-cash components of variables need to be separated to determine what effect they actually 
have on debt, and how the demographic and economic variables interact with them. Adding to 
the complexity is the model’s ability to run different kinds of scenarios, just by changing a few 
cells in the Assumptions worksheet. For example, altering one entry in this worksheet results in 
applying fiscal drag modelling to source deductions tax revenue, which also slows the growth of 
the indexation of payment rates of NZS and the main working-age benefits. This reduces net 
debt to GDP by the end of the projection by far more than removing the NZSF assets achieves. 

The LTFM has some limitations. It does not build in feedback from fiscal variables to economic 
variables or demographic ones. For example, tax rates could be doubled in the LTFM and, 
unless the logic of the model was adjusted, this extra revenue would be projected to all be 
received. In reality, people would respond by cutting back working hours or finding other ways 
to avoid paying so much tax. For a more positive example, increased spending in health and 
education might be expected to result, a few years later, in a healthier, more productive labour 
force. But, again, without specifically building in some additional logic to the model, the labour 
productivity growth and size of the labour force projected by the LTFM will not reflect these 
potential benefits. 

This is one of the reasons that the 2021 LTFS has also incorporated modelling from a neo-
classical growth model that can include some behavioural responses. The 2021 LTFS 
background paper Shocks and scenario analysis using a stochastic Neoclassical growth model 
(Binning, 2021), as well as the 2021 LTFS itself, provides more detail about this. 
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The limitations of the LTFM do not end with the lack of feedback loops. The model projects 
using numerous assumptions, and many of these are based on what has happened in the past. 
Technological innovation, changing societal preferences, natural disasters, climate change and 
numerous other future unknowns could easily result in very different values and/or outcomes 
to those built into the assumptions. This returns to a message that has been repeated several 
times in this paper, which is that the LTFM’s historical trends scenario is not a forecast of what 
is expected to happen, but rather a warning signal. It is designed to educate about the causes 
of potential future fiscal pressures, and to stimulate debate on how best to prepare for and mitigate 
these. 

In some ways the use of this accelerating net debt projection is not ideal, despite it being a 
commonly used projection scenario by many international financial agencies, such as the United 
States Congressional Budget Office, the United Kingdom’s Office for Budget Responsibility and 
the Australian Treasury. Being a stock measure, it cumulatively adds to itself and also generates 
interest costs that increase as the debt stock rises, and so further add to the operating deficits to 
be funded by more borrowing. The debt and the interest expenses fuel one another’s growth, 
producing what has sometimes been labelled an “exploding debt” scenario. Because of this rapid 
acceleration and the levels of debt to GDP that it produces over time, it runs the risk of giving an 
impression of an insurmountable problem. This is not correct, and it is certainly not the intended 
message of the LTFS. 

What needs to be kept in mind is that if changes are made to prevent falling into ongoing 
deficits, the debt stock does not begin to increase and one of the causes of its rapidly rising 
profile, significantly higher interest expenses, never eventuate. It is possible to design a set of 
changes that can stabilise net debt and, in fact, there are many ways of doing this. These 
include options that spread the changes among several areas of expenditure and revenue, so 
that no single group in the population has to bear all of the costs of addressing future fiscal 
pressures. However, there are sources of fiscal pressure that will be greater in the future than 
they have been in the past, such as the ageing population structure, and one of the key 
purposes of producing the Long-term Fiscal Statements is to inform politicians, media and the 
public about these. 

The LTFM, which this paper describes, is just one of the tools that the LTFS employs in order 
to achieve its goal of educating about these future fiscal pressures and how they might best be 
addressed. 
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