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Execut i ve  Summary  
The Public Finance Act 1989 requires the New Zealand Treasury (Treasury) to prepare a 
Long-Term Fiscal Statement (LTFS) on New Zealand’s long-term fiscal position at least 
every four years covering a 40-year period at a minimum. The Treasury utilises its Long-
Term Fiscal Model (LTFM) to perform the projections on which the LTFS is based. The 
purpose of the LTFM is to project New Zealand’s long-term fiscal position so that potential 
future fiscal pressures can be identified. 

This paper provides a recap of the LTFM, its structure and methodologies under the 
“Historical Spending Patterns” scenario. A focus of this paper is to set out in detail the 
demographic, economic and fiscal assumptions and modelling methods that underlie the 
2016 version of the LTFM (2016 LTFM). Since the last LTFM (the 2013 version, herein 
referred to as the 2013 LTFM), Treasury has made a number of changes to the assumptions 
and modelling logic, which mainly affect the “Historical Spending Patterns” scenario. The 
changes are as follows:  

• The expenditure base for the projections is updated. It is now the end of the 2016 Budget 
forecast period and so the first projection year is 2020/21. 

• The underlying assumptions for a large number of the operating expense based 
spending categories are new. These expenditure categories are now projected by 
returning them to their historical ratios of Gross Domestic Product (GDP).  

• Health and education expenditure projections are simplified.  

• Non-New Zealand Superannuation (non-NZS) welfare payments are returned to a 
historical ratio of GDP.  

• Historical averages for spending and tax are calculated over the period 1996/97 to 
2014/15. 

To identify the effect that each assumption or methodological change has on the key fiscal 
indicators, we perform a step-by-step transition from the 2013 LTFM to the 2016 LTFM. To 
measure the overall effects, we use two key fiscal indicators: net core Crown debt and 
primary balance. Specifically, we find that the first change (the updated expenditure base 
for projections) affects the fiscal indicators the most. The effect of each subsequent change 
is of a smaller magnitude, which (generally) bring the fiscal indicator tracks for 2013 into 
closer alignment with the 2016 tracks.  

This paper also includes a sensitivity analysis that demonstrates the effect that a change in 
selected assumptions has on the fiscal indicators. These include stabilising net debt, higher 
or lower migration and higher or lower economy-wide productivity. The effect of these 
changes follows the same pattern (in terms of magnitude and sign) as the 2013 LTFM, with 
the exception of the effect of economy-wide productivity on the primary balance. 

Finally, it should be noted that the impetus for this paper is to set out the technical aspects 
of the 2016 LTFM. For those who wish to understand more about New Zealand’s long-term 
fiscal position, they should refer to He Tirohanga Mokopuna: Statement on the Long-Term 
Fiscal Position 2016. 1 

                                                                 
1  He Tirohanga Mokopuna: Statement on the Long-Term Fiscal Position 2016 can be found at 

http://www.treasury.govt.nz/government/longterm/fiscalposition/2016 
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Table 1 – List of key assumptions: 2013 LTFM and 2016 LTFM 

Note: year end in June (eg, 2013 refers to the year from 1 July 2012 to 30 June 2013).  

Assumptions 2013 LTFM 2016 LTFM 

Demographic   

Base case population projection 50th percentile 2011-base, 
 2012-2061 

50th percentile 2014-base,  
2014-20682 

Fertility Falls to 1.9 babies per woman 
from 2032 

Falls to 1.9 babies per woman 
from 2036 

Life expectancy at birth Rises to 87.9 (M), 90.4 (F) in 2060 Rises to 88.0 (M), 90.7 (F) in 2060 

Net migration Reaches and holds 12,000 from 
2015 

Reaches and holds 12,000 from 
2019 

Labour force Reaches 3.2 million in 2060 Reaches 3.25 million in 2060 

Economic   

Participation rate  50th percentile labour force 
(2012); participation rate in 2060: 

65% 

50th percentile labour force 
(2015); participation rate in 2060: 

64.5% 

CPI measured inflation rate  
(annual growth per annum) 

2% from 2018 2% from 2021 

Labour productivity growth per 
annum 

1.5% from 2020 1.5% from 2023 

Long-term government bond 
rate per annum 

5.5% in 2020s, rising to 6% from 
2030s 

5.3% from 2025 

Unemployment rate 4.5% from 2022 4.5% from 2021 

Average weekly hours worked 33.20 from 2018 33.08 from 2022 

Average hourly wage growth 3.53% from 2020 3.53% from 2023 

Fiscal   

Revenue as a ratio of GDP Core Crown taxation revenue 
building to 29% by 2020 and 

holding there (“Resume Historic 
Cost Growth”) 

Core Crown taxation revenue 
building to 28.6% by 2027 and 

holding there (“Historical Spending 
Patterns”) 

Expenditure Growth controlled by operating 
allowances for three years (to 

2015) Bottom-up projections begin 
in 2016 

Growth controlled by operating 
allowances for five years (to 2020) 

Bottom-up projections begin in 
2021 

                                                                 
2  Statistics New Zealand’s most recent population projections (2016 base), which were released on 

19 October 2016, are not used in this version of the LTFM due to the closeness of their release to the 
LTFS release date. Further, Statistics New Zealand’s labour force projections are yet to be updated. 
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Assumptions 2013 LTFM 2016 LTFM 

Fiscal (continued)   

Operating allowance controlled 
expenditure (excluding health 
and education expenditure) 

Growth controlled by operating 
allowances for three years (to 30 
June 2015) Bottom-up projections 

begin in 2015/16 

Ratio of nominal GDP: Operating 
allowance controlled expenditure 
(excluding health and education) 

are transitioned to a stable 
percentage of GDP from 2021 (ie, 
expenditure is indexed to nominal 
GDP growth). Expenses reach a 
combined stable percentage of 
6.8% once they all attain their 

long-term stable rates. A transition 
rate of 0.05 percentage points 

from the end of the forecast period 
is applied. 

Health expenditure (non-
demographic growth in spending 
in projection period) 

Spending growth rate of 4.5% 
per annum. Healthy ageing effects 

modelled 

Spending growth rate of 4.6% 
per annum. Healthy ageing effects 

modelled 

Education expenditure (non-
demographic growth in spending 
in projection period) 

Spending growth rate of 3.9% 
per annum. 

Spending growth rate of 4.1% 
per annum. 

Other spending (non-
demographic growth in spending 
in projection period) 

Spending growth rate 3.7% per 
annum 

Spending growth rate 3.53% 
per annum3 

NZ Superannuation (NZS) Per recipient spending indexed by 
nominal wage growth 

Per recipient spending indexed by 
nominal wage growth 

Non-NZS welfare Main benefits adjusted by CPI, 
some supplementary benefits 
adjusted by CPI and others by 

nominal wage growth 

Ratio of nominal GDP: Main 
benefits, supplementary benefits 

and others reach a stable 
percentage of GDP. Total non-

NZS welfare spending reaches a 
stable percentage of GDP of 4.7% 

(ie, payments are indexed to 
nominal GDP growth) 

Property, plant and equipment Nominal GDP growth Nominal GDP growth 

Debt finance costs Average of opening and closing 
stock for the year multiplied by an 

effective interest rate 

Average of opening and closing 
stock for the year multiplied by an 

effective interest rate. This is 
transitioned to the 10-year 

government bond rate early in the 
projections 

NZ Super Fund contributions Capital contributions resume in 
2021; drawdown from the fund 

begins in 2032 

Capital contributions resume in 
2021; drawdown from the fund 

begins in 2033 

                                                                 
3  Reflects the non-demographic growth in nominal GDP, which is effectively the nominal wage growth rate.  
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Demographic, Economic and Fiscal 
Assumptions and Modelling Methods in the 
2016 Long-Term Fiscal Model 

1  In t roduc t ion  
Developed nations around the world are facing the prospect of slowing growth and fiscal 
pressures due to a demographic transition towards older population structures; 
New Zealand is no exception to this. In its economic stewardship role, the Treasury provides 
advice on how New Zealand’s economy and state sector should adapt in response to these, 
and other, intensified challenges over the long term. As part of this work, the Public Finance 
Act 1989 requires the Treasury to prepare a Long-Term Fiscal Statement (LTFS) on 
New Zealand’s long-term fiscal position at least every four years to draw out the country’s 
projected fiscal position. The 2016 statement is He Tirohanga Mokopuna: Statement on the 
Long-Term Fiscal Position 2016. This statement must cover a 40-year period at a minimum 
and the Treasury utilises its Long-Term Fiscal Model (LTFM) to perform the underlying 
projections on which the LTFS is based.  

The main purpose of this paper is to set out the technical aspects of the demographic, 
economic and fiscal assumptions that underlie the 2016 version of the LTFM (2016 LTFM), 
along with the modelling methods. Some of the assumptions and methods were used in the 
previous versions of the LTFM while others are unique to the 2016 version. In the latter 
situation, changes to the assumptions and methodologies and the reasons for the changes 
are explained.  

The layout and structure of the 2016 LTFM have not changed materially since the last 
version of the LTFM (2013). Therefore, a second purpose of this paper is to provide a brief 
recap of the overall model.  

So that the effect of each assumption or methodological change on the key fiscal indicators 
is understood, we perform a step-by-step transition from the 2013 LTFM to the 2016 LTFM. 
To measure the overall effects, we use two key fiscal indicators: net core Crown debt and 
primary balance. Finally, we also include a sensitivity analysis that demonstrates the effect 
that a change in selected assumptions in the 2016 model has on the fiscal indicators. 

1.1 Out l ine of  th is  paper   
Section 2 outlines the broad approach of the LTFM, its modelling methodology and 
assumptions. Section 3 sets out in detail the underlying set of demographic assumptions 
that the model is based on. Section 4 sets out the economic assumptions, all of which are 
used as inputs to project GDP. Section 5 outlines the assumptions and modelling logic for 
the fiscal components of the projections: revenue and expenditure. Section 6 provides 
further details on the key differences between the 2013 and 2016 versions of the LTFM and 
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includes a step-by-step transition from the 2013 model to the 2016 model. Section 7 
includes a sensitivity analysis that demonstrates the effect that a change to underlying 
assumptions has on the fiscal projections. Finally, Section 8 concludes. 

2  Long-Term F isca l  Model  approach  
The 2016 LTFM is a spreadsheet based model that projects New Zealand’s fiscal position 
over a 40-year term. The model contains historical years (ie, years for which actual data are 
outputs), the latest economic and fiscal five-year forecasts (in this case that forecast is the 
Budget 2016 Economic and Fiscal Update, henceforth referred to as Budget 2016) and 
post-forecast projections produced by the LTFM.  

The published 2016 LTFM covers the two main scenarios of He Tirohanga Mokopuna: 
Statement on the Long-Term Fiscal Position 2016, which are “Historical Spending Patterns” 
and “Stabilise Net Debt”. This paper focuses on the “Historical Spending Patterns” scenario.  

The unit of time used in the model is the fiscal year, which in the New Zealand system is 
from 1 July to the following 30 June. All references to years should be taken to mean fiscal 
years unless noted otherwise. In the 2016 LTFM the forecast years are fiscal years 2016 to 
2020 and fiscal year 2021 is the first projection year.  

This section provides an overview of how the 2016 LTFM produces its projections.  

2 .1  Forecasts  versus pro ject ions 
It is important that the distinction between forecasts and projections is clearly understood 
before using the model. The economic and fiscal forecasts (the results for fiscal years 2016 
to 2020) are Treasury’s predictions for the business cycle over the near-term. Forecasts are 
made using the New Zealand Treasury Model. This is a macro-econometric model that 
describes the behaviour of, and interactions between, four sectors of the economy: 
households, firms, government and the trade and financial linkages with the rest of the 
world, with estimated coefficients capturing behavioural linkages. The New Zealand 
Treasury Model uses high-level economic background to project the government’s financial 
accounts, financial performance, and the financial position (the balance sheet, assets and 
liabilities, including various measures of debt). 

After the forecast period the LTFM commences its projections. The LTFM is a growth-based 
projection model, which means that the forecasts form the basis of the projections and, in 
most cases, growth rates are applied to the forecast base. Having said this, for some of the 
economic variables, levels are targeted. Compared to the forecasts the projections involve 
relatively few interactions, drivers and assumptions, and the projections can be viewed as 
smooth trends that are not subject to the ever-changing influences of the business cycle. 
Given their relative simplicity, projections cannot be used to “forecast” the future, as that 
would imply a more rigorous methodology. What projections do is provide an indication of 
what the future may look like given historical policy settings.  

2 .2  An overv iew of  the long- term pro ject ions  
The 2016 LTFM derives its long-term fiscal projections via a three stage approach: 

• first, the demographic projections are obtained 

• second, the demographic projections are combined with economic assumptions in-order 
to derive the economic projections, and  
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• third, demographic and economic projections and assumptions are combined with fiscal 
assumptions in order to project the fiscal position.  

We explain the stages of this three-step process in more detail below.  

2 . 2 . 1  De mo gr ap hi c  pr o je c t i on s  
The underlying population projection is based on Statistics New Zealand’s (Stats NZ) 
median National Population Projections, which are based on (updates of) the Census.  We 
use these as aggregate population projections in the model and we use the growth of certain 
subpopulations to proxy the growth of recipients of specific spending categories. Stats NZ’s 
median labour force projections, which are consistent with the population projections and 
are also Census-based, are used to project the forecast labour force (based on the 
Household Labour Force Survey).  

2 . 2 . 2  Ec on omic  p ro je c t io n s  
The economic projections use the Stats NZ median National Population Projections and the 
participation rate assumptions to project the labour force. The labour force projections are 
then applied to assumptions about the unemployment rate, average hours worked and the 
growth of average output per hour worked via a labour-based production function formula 
to arrive at a projection of real GDP. This is combined with an assumption about trend 
inflation to produce a projection of nominal GDP (GDP). 

GDP’s projected growth depends mainly on the growth of the labour force and the annual 
labour productivity growth assumption. Labour force growth is driven by the aggregate 
labour force growth in the Stats NZ projections.  

GDP is used as a driver of numerous projected revenue, expense, asset and liability 
categories. It is also the denominator in key fiscal indicators such as net core Crown debt 
to GDP. Section 4.6 details the methodology for projecting GDP.  

2 . 2 . 3  F i sc a l  p ro je c t io ns  
The fiscal position is projected using the demographic and economic projections, along with 
the forecast base. The focus for these is on revenue, spending and the resulting debt track.  

Core Crown versus total Crown 
The LTFM projects fiscal variables for both core Crown and total Crown. Total Crown refers 
to the combination of core Crown, Crown entities, state-owned enterprises and inter-
segment eliminations. With the exception of the operating balance before gains and losses 
(OBEGAL), most of the fiscal indicators reported are core Crown. This reflects that most 
government decisions involve the public departments and ministries (the core Crown), with 
the State Owned Enterprises and, to a lesser extent, the Crown entities, allowed more 
autonomy around their funding and running. Hence, fiscal indicators like net debt and 
residual cash are purely core Crown and even the revenue and expenses reported are 
mostly core Crown versions. For this reason, the focus of this paper is on how core Crown 
fiscal variables are projected in the LTFM. 

2 .3  Assumpt ions 
To produce long-term projections various assumptions must be made. The assumptions 
selected for the 2016 LTFM reflect policy, generally as growth rates based on historic 
trends, so that the future fiscal position can be projected and potential future pressures 
identified. The actual outcome is likely to differ for many, if not all, of the assumptions that 
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we have made in the 2016 LTFM. This means that the actual fiscal position of New Zealand 
over the long-term is unlikely to reflect its projected fiscal position projected by the model. 
This does not diminish the importance of the LTFM’s projections, as their purpose is to 
signal future fiscal pressures and to provide an indication of the future fiscal position.  

Section 3 to Section 7 of this paper set out the demographic, economic and fiscal 
assumptions that underlie the 2016 LTFM in detail.  

3  Demograph ic  assumpt ions  

3.1 Populat ion 
The population assumption used in the 2016 LTFM is based on Stats NZ’s 2014 National 
Population Projections.4 These projections were released in November 2014 and they 
project New Zealand’s population for each year until 2068.5 These projections are Census 
based and they use the estimated resident population of New Zealand as at 30 June 2014 
as their base. For projection purposes, some uncertainty in the estimated resident 
population is also assumed. The 'cohort component' method is used whereby the base 
population is projected forward by calculating the effect of deaths and migration within each 
age-sex group (or cohort) according to the specified mortality and migration assumptions. 
New birth cohorts are added to the population by applying the specified fertility assumptions 
to the female population of childbearing age.6  

Stats NZ produce stochastic projections around median population projections. The agency 
produces many population simulations that sample the inputs to the projections 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 2016 LTFM makes use of the median 
projection (the 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 population 
projection. Stats NZ base the median population projection on the following. 

• the total fertility rate declines to 1.9 births per woman in 2036 and beyond 

• life expectancy at birth increases to 89.0 years for males and 91.5 years for females in 
2068, and 

• annual net migration of 54,000 in 2015, 33,000 in 2016, and 12,000 in 2017 and beyond.7  

                                                                 
4  Stats NZ National Population Projections available at: 

http://www.stats.govt.nz/tools_and_services/nzdotstat/tables-by-subject/population-projections-tables.aspx 
5  Stats NZ has recently revised their population projections to a 2016 base. Our analysis indicates that these 

most recent population projections have only a small effect on the long-term fiscal outlook and thus we 
have retained the 2014 National Population Projection base for the 2016 LTFM. 

6  For more information refer to: 
http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/NationalPopulationProjec
tions_HOTP2014/Data%20Quality.aspx 

7  While these assumptions are incorporated in the LTFM’s demographic base, there will be a different 
population base in the LTFM as we apply an annual growth rate, which is based on Stats NZ’s 
demographic growth, to the end of forecast population.  

http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/NationalPopulation
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The population projections are used throughout the LTFM, particularly to project 
demographically driven expenditure classes. We use the growth of certain subpopulations 
to proxy the growth of recipients of specific spending categories. Examples include the 
projected growth of the 65 years and above age group in driving the recipient component 
of the public pension (NZS) and growth of the 0 to 5 years old age group in projecting 
forward recipients of early childhood education. 

3 .2  Labour  force 
Labour force projections are aligned to the population projections in that they assume the 
same demographic base. Stats NZ labour force projections are derived by multiplying the 
projected population by the assumed labour force participation rates, which are compiled 
via age and sex, and for each projection year including the base year 

The LTFM bases its labour force projections on the labour force forecasts (as forecast via 
the NZTM). The model applies a labour force growth rate, which is based on median Stats 
NZ labour force projections, to derive the labour force projections. Labour force changes 
can arise from two sources: changes to the age and gender composition of the labour force 
or population (demographic) growth. As previously explained, the projected labour force 
grows in line with the Stats NZ labour force projections, which include both sources of 
variation. 

Stats NZ project that for males aged 15 and over, the participation rate will drop from 74-75 
percent to 70 percent in 2041 and 69 percent in 2060 under the median scenario. For 
females aged 15 and over, it is projected that the participation rate will drop from its current 
rate of 62-63 percent to 59 percent in 2038 and 57 percent in 2060 based on the median 
projection. Participation rates for those over 65 are projected to increase from around 
23 percent to 25 percent by 2060 under the median case. 

The 2016 LTFM projects that the labour force will increase from 2.48 million in 2015 to 
3.25 million in 2060.  

Labour force projections are important as they drive the demographic component of both 
real and nominal GDP; in other words, the labour force is a key variable in driving GDP via 
the labour based production function. As stated previously, GDP is a driver of numerous 
projected revenue, expense, asset and liability categories.  

4  Economic  assumpt ions  
The economic projections in the LTFM serve as drivers of fiscal variables. In the case of 
GDP, it acts as the denominator for most fiscal indicators. We express fiscal indicators as 
a percentage of GDP because, over time, expressing things in nominal dollar terms 
becomes less relevant (a billion dollars in the year 2060 will not have the purchasing power 
that it does today). Expressing fiscal indicators like net debt as a percentage of GDP makes 
values much more comparable over the long term. 

Four key economic variables in the LTFM are GDP (real and nominal), the Consumers Price 
Index (CPI) (the growth of this is a measure of inflation), labour productivity growth and the 
annual rate of return on 10-year Government bonds. Other economic variables such as the 
aggregate unemployment rate and the average hours worked per week only affect GDP 
projections while they are changing. Since they stabilise at their long-run assumptions fairly 
early into projected years, their role is more limited. 
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This section sets-out the underlying assumptions for the economic variables. These 
assumptions include the CPI measured inflation rate, labour productivity growth, the 
government 10-year bond rate, the unemployment rate, and average weekly hours worked. 
Finally, we summarise the method used to produce the projections of real and nominal GDP.  

4 .1  Consumers Pr ice Index (CPI)  measured in f la t ion  
The inflation measure used in the LTFM is CPI measured inflation. Most assumptions used 
in the model – be they economic or fiscal – are based on a historical average or median 
over the past 10 to 20 years (the duration depends on data availability). CPI is an exception 
to this. The Reserve Bank of New Zealand (Reserve Bank) uses monetary policy, via 
adjustments to the Official Cash Rate, to maintain price stability and to push demand closer 
to the economy’s long-term capacity to supply.8 The Reserve Bank’s commitment to price 
stability is documented in the Policy Targets Agreement, which defines stable prices as: 

“CPI inflation outcomes between 1 percent and 3 percent on average over the medium term, 
with a focus on keeping future average inflation near the 2 percent target midpoint.” 

Consistent with the Reserve Bank’s inflation target of 2 percent per annum, the 2016 LTFM 
assumes a long-term CPI growth rate of 2 percent per annum. The LTFM projects the 
economy growing at its cycle-free, long-term trend rate, which is consistent with the Reserve 
Bank targeting a rate of CPI measured inflation that encourages price stability and helps to 
achieve long-term equilibrium. Therefore, the LTFM’s long-term inflation assumption equals 
the Reserve Bank’s target midpoint rate of 2 percent per annum.9 This rate applies from the 
start of the projections and is assumed to remain stable for the duration of the projections.  

4 .2  Labour  product iv i ty  growth 
The assumption for annual growth in output per hour worked (labour productivity growth) is 
1.5 percent per annum, which is unchanged from the 2013 LTFM (and is also unchanged 
from the 2006 and 2009 statements). This long-term assumption is always subject to much 
debate. There are many factors that determine the rate of labour productivity growth and 
setting an assumption that accurately captures the impact of these factors is difficult. 

History may give an indication of an appropriate long-term rate. New Zealand’s 20-year 
median rate of labour productivity growth is 1.4 percent per annum (as illustrated in Figure 
1). 10 Due to the uncertainty that surrounds this assumption, we have used history as a guide 
and have left this assumption unchanged as it is broadly in line with the historical median.  

                                                                 
8  Reserve Bank of New Zealand (2009) “Explaining New Zealand’s monetary policy” 
9  Since 2000, CPI in New Zealand has averaged at approximately 2.7 per cent, per annum (Reserve Bank 

of New Zealand “Inflation”) 
10  Since labour productivity growth is an erratic series, a median is a better statistic to use as a measure of 

central tendency than the mean. 
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Figure 1 – Annual labour productivity growth (hours worked measure) 

 
Source: The Treasury 

The sensitivity of the latest fiscal projections to this assumption is explored in Section 7.2. 

4 .3  Government  10-year  bond rate 
In 2015, the Treasury conducted a review of the assumed annual rate-of-return for 
government 10-year bonds, which saw the rate reduced from 6 percent nominal (4 percent 
real plus 2 percent inflation) to 5.3 percent nominal (or 3.3 percent real plus 2 percent 
inflation).  

The impetus for this work was the fact that long-term global bond rates had not (and still 
have not) returned to the levels experienced prior to the global financial crisis. The United 
States Congressional Budget Office and the International Monetary Fund had lowered their 
own long-run public bond rate assumptions and several agencies in New Zealand, including 
the Reserve Bank, the New Zealand Superannuation Fund (NZ Super Fund) and Accident 
Compensation Corporation had published research papers that indicated they had revised 
down their assumptions for future interest rates. Treasury undertook a review of its own 
long-term government bond rate assumption by building a predictive econometric model; 
reviewing the assumptions and opinions of a range of domestic and international financial 
agencies or commentators; and modelling the consequence of any change to the long-term 
bond rate. As a result of this analysis, Treasury arrived at the nominal and real rates of 5.3 
percent and 3.3 percent respectively.  

In terms of its impact on the projections of fiscal variables, the 10-year bond rate serves as 
the interest rate on government debt, the return rate on a number of publicly-owned financial 
assets and is related to the discount rate used in calculating capital contributions to and (in 
later years) withdrawals from the NZ Super Fund. It is an important economic variable, 
particularly in the “Historical Spending Patterns” bottom-up scenario of the 2016 LTFM 
where gross debt, and the debt-financing costs on it, become quite large.   
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4 .4  Unemployment  ra te  
The unemployment rate is forecast to fall to 4.5 percent by 2021. The 2016 LTFM assumes 
that the unemployment rate will remain at 4.5 percent for the remainder of the projection 
period. This is the long-run unemployment rate for which inflation remains steady, as taken 
from the New Zealand Treasury Model, which is commonly referred to as the non-
accelerating inflation rate of unemployment.  

4 .5  Average week ly  hours  worked 
The assumed average weekly hours worked is 33.08 hours. This is based on an average 
paid hours paid over the past decade and a half. For the forecast, average hours paid is 
scaled up to average hours worked using a recent ratio of the two.  

4 .6  Real  and nominal  Gross Domest ic  Product  (GDP) 
For both real and nominal GDP, the first projected year’s value is derived by applying a 
growth rate to the final forecast year’s GDP value (as forecast via the New Zealand Treasury 
Model). Each year, the projected GDP rate grows from the preceding year in the same 
manner. The five-year forecast base is constructed in a manner that assumes that the 
economy has largely returned to an “on-trend growth, cycle-free” state. From this point 
forward, trend growth is assumed in the projections, although, for some economic variables, 
a transition from their end-of-forecast value to their long-term trend level is required.   

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

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡+1 = (𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡) (1 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑅𝑅𝑅𝑅 ℎ𝑡𝑡𝑜𝑜𝑜𝑜𝑜𝑜 𝑤𝑤𝑡𝑡𝑜𝑜𝑤𝑤𝑅𝑅𝑤𝑤 𝑔𝑔𝑜𝑜𝑡𝑡𝑤𝑤ℎ𝑡𝑡+1 )(1 + 𝑅𝑅𝑅𝑅𝑙𝑙𝑡𝑡𝑜𝑜𝑜𝑜 𝑝𝑝𝑜𝑜𝑡𝑡𝑤𝑤𝑜𝑜𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑝𝑝 𝑔𝑔𝑜𝑜𝑡𝑡𝑤𝑤𝑡𝑡ℎ𝑡𝑡+1 ) 

This means that real GDP equals the real GDP in the previous year multiplied by total hours 
worked growth and labour productivity growth.  

Total hours worked growth is determined using the unemployment rate (UR), average 
weekly hours worked (AWHW) and the labour force (LF): 

𝑇𝑇𝑡𝑡𝑡𝑡𝑅𝑅𝑅𝑅 ℎ𝑡𝑡𝑜𝑜𝑜𝑜𝑜𝑜 𝑤𝑤𝑡𝑡𝑜𝑜𝑤𝑤𝑅𝑅𝑤𝑤 𝑔𝑔𝑜𝑜𝑡𝑡𝑤𝑤𝑡𝑡ℎ𝑡𝑡+1 =
(𝐿𝐿𝐿𝐿𝑡𝑡+1)(1 −𝑈𝑈𝑅𝑅𝑡𝑡+1)(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡+1)

(𝐿𝐿𝐿𝐿𝑡𝑡)(1 − 𝑈𝑈𝑅𝑅𝑡𝑡)(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡)
 

As explained earlier, it is really the labour force that drives the demographic component of 
real and nominal GDP. Once the unemployment rate, the average weekly hours worked 
and labour productivity growth converge to their long-term assumptions, projected growth 
in GDP is purely the result of labour force 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: 

𝑁𝑁𝑡𝑡𝑁𝑁𝑝𝑝𝑁𝑁𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡+1 = (𝑁𝑁𝑡𝑡𝑁𝑁𝑝𝑝𝑁𝑁𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡) (1 + 𝑜𝑜𝑅𝑅𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺 𝑔𝑔𝑜𝑜𝑡𝑡𝑤𝑤𝑡𝑡ℎ𝑡𝑡+1 )(1 + 𝐶𝐶𝐺𝐺𝐶𝐶𝑡𝑡+1 ) 
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5  F isca l  assumpt ions  
This section focuses on the assumptions that are to project revenue and expenses, with an 
emphasis on the latter. Further, the LTFM includes a number of projected assets and non-
debt liabilities that are not covered in this paper. These items play a large role in both the 
financial position and financial performance of the NZ government; however, their growth is 
controlled from an exogenous track specifically produced for that asset or liability, eg, the 
NZ Super Fund track, the Accident Compensation Corporation track, the Student Loans 
track, or they are projected in line with GDP eg, KiwiBank mortgages, Intangible assets and 
goodwill, and the liability category called Provisions. 

5 .1  Revenue 
The single largest revenue category on the public books is tax revenue, which accounted 
for over 92 percent of core Crown revenue in 2014/15. The total Crown fraction, at just 
under 70 percent, is lower, mainly because revenue from sales of goods and services is 
quite large for state-owned enterprises.  

5 . 1 . 1  Tax  revenue  
Tax revenue is a relatively straightforward element of the fiscal position to project because 
there are legislated rates that we apply for these. The main modelling methodology applied 
to tax revenue is to bring each tax category to a long-run, stable percentage of GDP from 
its end-of-forecast percentage of GDP. Holding tax revenue constant as a share of GDP 
over the longer term assumes that governments adjust tax settings to compensate for the 
effects of rising prices and wages, which move people into higher tax brackets (fiscal drag). 
Without these compensating adjustments, tax-to-GDP would increase over time. 

The LTFM models five tax types: source deductions (‘pay as you earn’ tax on salary and 
wages), corporate tax, goods and services tax (GST), hypothecated transport taxes and 
remaining tax types, which is a collection of relatively small tax types like other persons tax, 
resident withholding tax, excise duties, customs duty and gaming duties.  

Source deductions are projected separately as doing so leaves open the option to model 
fiscal drag, which is not usually modelled in the main projections. 

Hypothecated transport taxes (excise and customs duty on petroleum fuels, road user 
charges on diesel vehicles and motor vehicle registration fees) are separately identified 
because they fund both the operating and capital expenses of the NZ Transport Agency, 
the operating portion of which accounts for nearly 90 percent of core Crown transport and 
communication expenses. 

Technically there is no need to differentiate between the other tax types (corporate tax, GST 
and remaining tax types), as the modelling logic used to project each of these is the same, 
although the different categories use different stable percentages of GDP. However, the 
LTFM treats each of these tax types separately so that scenarios can be run that focus on 
changes to policy settings. This also allows us to identify the future projected contribution 
to overall revenue from each of these taxes.  

For each tax category, tax revenue is brought to a long-run, stable percentage of GDP from 
its end-of-forecast percentage of GDP. Once this is attained, it remains at this percentage, 
which means each tax type grows at the same rate as GDP (ie, we assume a fixed tax-to-
GDP ratio). The Treasury has revised its long-run tax-to-GDP assumptions and transition 
rates from the end of the forecasts. These stable percentages of GDP are set out in the 
table below.  
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Table 2 – Tax types and their long-term stable percentage of nominal GDP 

Tax type Stable percentage of GDP Stable percentage of  
GDP year achieved 

Source deductions tax 11.0% 2027 

Corporate tax (main form is company tax) 4.2% 2026 

Goods and services tax 7.4% 2022 

Hypothecated transport taxes 1.3% 2022 

Remaining tax types 4.4% 2023 

Sub total 28.3% 2027 

Transition rate to stable percentage 0.05 percentage points per year 

Less Inter-segment elimination -0.3% 2016 (forecast year) 

Core Crown tax revenue  28.6% 2027 

Source: The Treasury, LTFM (Budget 2016)  

The average core Crown tax-to-GDP ratio between 1996/97 and 2013/14 was 28.6 percent 
(refer to  Figure 2) and, as set out in Table 2, this is the assumed rate of core Crown tax 
revenue as a percentage of GDP (the percentage of tax revenue in the 2013 LTFM was 
29 percent of GDP). Stable percentages of GDP are achieved by all tax categories by 2027. 

The actual tax-to-GDP percentage over the last two decades for each tax type is also taken 
into account. This acknowledges that, while various tax types have waxed and waned over 
the years, the total tax-to-GDP percentage has been less volatile and usually remained 
within one percentage point either side of 29 percent, as illustrated in Figure 2. Figure 2 
also shows that since the global financial crisis tax revenues have been below their average 
ratio of tax-to-GDP, although they now appear to have started their return to historical 
percentages of GDP. 

Figure 2 – Core Crown tax revenue-to-GDP over previous two decades 

 
Source: The Treasury 
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A starting point of 1996/97 is used because the Treasury revised its pre-2006/07 figures to 
their best estimate of how these numbers would be if the International Financial Reporting 
Standards accounting framework been in operation in these years. Going back any earlier 
brings in tax revenue calculated under a different metric.  

Notwithstanding historical tax-to-GDP ratios, an allowance is made to reflect a recent, 
permanent level shift to current parameters. As an example, the GST rate was lifted from 
12.5 percent, which it had been since 1989, to 15 percent in 2010. Basing the long-run 
stable percentage of GDP for GST purely on an average over the last twenty years would 
produce a value too low for a projection of GST under current settings because the GST 
rate was lower for much of that period. Hence, when the long-run percentage is selected 
the current rate is also taken into account. 

To calculate net tax revenue, inter-segment eliminations are added back to the core Crown 
total tax revenue figures. These eliminations largely reflect income tax from Crown Entities 
and state-owned enterprises. Like other projected tax revenue, the long-term inter-segment 
elimination is a stable percentage of GDP. Given the average over a 13 year period of 0.25 
percent. We assume an inter-segment elimination rate of 0.3 percent. 

5 . 1 . 2  O th e r  ty pe s  o f  r eve n ue  
Other sovereign revenue (fees, fines, levies etc.) are projected as a stable percentage of 
GDP based on the average percentage over the last three years of the forecast base. Sales 
of goods and services are projected in the same manner and so is the small miscellaneous 
group other revenue.  

Interest revenue and dividends are modelled differently to the other revenue types. These 
have the 10-year government bond rate applied to various publicly-owned financial assets 
to generate projected revenue or using exogenous tracks of student loans and NZ Super 
Fund revenue. 

5 .2  Expendi ture 
Government expenditure may be broken down into two broad categories: public services 
expenditure and government transfers. Projecting future expenditure on public services, 
such as health, education and law and order, requires many judgements to be made as this 
spending is determined through the budgetary process. On the other hand, expenditure on 
government transfers, such as NZS and welfare payments, is heavily influenced by the 
eligibility criteria and payment rates for such transfers. Of course, as is the risk with 
projecting all government expenditure, policy may significantly deviate from current policy 
settings in the future; however, this possibility is not captured in this version of the LTFM or 
in previous versions. 

There are four functional expense classes in the model in terms of how they are treated 
when setting annual budgets and each of these categories are projected separately in the 
LTFM. The expense categories are operating allowance controlled expenses (including 
health, education, core government services, law and order, and defence), welfare 
expenditure, transport and communications expenditure and debt financing costs.  

This paper is largely concerned with the LTFM’s “Historical Spending Patterns” bottom-up 
scenario. We start by discussing how the operating allowance expenditure items like law 
and order, defence, health and education are projected in that scenario. Secondly, we 
describe how the other expenditure types – welfare expenditure, transport and 
communications expenditure and debt-financing costs – are projected. 
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5 . 2 . 1  Op er a t in g  a l lowance  con t r o l led  expenses  
The operating allowance controlled expenses have their aggregate growth over the five-
year forecast horizon limited to the size of allowances put aside by what is referred to in the 
government accounts as forecast new operating spending. The annual increments in this 
spending, often referred to as operating allowances, set planned annual growth for this 
group of expenses taken as a whole. This is effectively what the annual budget is: the 
annual increment in the forecast new operating spending. Budget documents do not 
allocate the operating allowances among different expense types, mainly because such 
allocations would not be known, which is especially true for the later years of forecasts.  

Long-run stable percentages of GDP 
For some expense categories, assigning recipient distributions is unnecessary (for example, 
how is spending in an area such as defence or primary services differentiated between the 
shares attributed to 20-year old males or 50-year old females?). Since no advantage is gained 
by including a specific demographic component for some expense classes, we have adopted 
a new approach to projecting these expenses. This new method is similar to the method that 
applies to projecting the tax categories; that is, most of the operating allowance controlled 
expenses are brought to a long-run stable percentage of GDP.  

Table 3 sets out each of the operating allowance controlled core Crown expense categories 
and their stable percentages of GDP as assumed in the 2016 LTFM. 

Table 3 – Core Crown operating expenses & their stable percentage of nominal GDP 

Core Crown operating expense categories Stable % of 
nominal GDP 

Stable percentage of 
GDP year achieved 

Social welfare departmental & non-dep. expenses 0.7% 2023 

Education departmental & non-departmental expenses 0.5% 2016 (forecast year) 

Core government services* 1.3% 2023 

Law and order 1.4% 2018 (forecast year) 

Defence 0.9% 2021 

Economic and industrial services** 0.8% 2023 

Heritage, culture and recreation 0.4% 2021 

Primary services 0.3% 2021 

Housing and community development 0.2% 2016 (forecast year) 

Environmental protection 0.3% 2015 (historical year) 

Transition rate to stable percentage 0.05 percentage points per year 

Source: The Treasury, LTFM (Budget 2016)  

* Core government services includes official development assistance, which is treated as 
a transfer payment and projected at its own stable percentage of GDP of 0.2 percent, 
and Tax receivable write-down and impairments, which is projected at its average 
percentage, over the last three years of the forecast, of overall core Crown tax revenue. 
Consequently both of these core government services components are excluded in 
assessing the stable percentage of GDP and are not part of the core government 
services component projected at 1.3 percent of GDP. Total core government services 
reaches 1.9 percent of GDP once all components stabilise. 
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** Economic and industrial services includes government-funded KiwiSaver expenses that 
are projected via an exogenous track from the Inland Revenue Department. These are 
not used in assessing the stable percentage and are not part of the component projected 
at 0.8 percent. 

With the exception of Environmental protection, which only came into existence as a 
separate expense category in 2006/07, all averages in the table are measured over the 
nineteen year period from 1996/97 to 2014/15. The starting year of 1996/97 was chosen 
because expenses are recorded under a consistent measure from this year onwards (and 
it is also very close to being the previous two decades of outturns). 

The long-run stable ratios to GDP, which are all due to be achieved by 2023, are restricted 
to one decimal place of a percentage point as some of these expenses are quite volatile. 
Hence it would suggest spurious accuracy to use more than one decimal place on the 
percentages chosen as long run representative values. It is also for this reason that the 
selected long-run stable percentages of GDP are based on medians of the historical series, 
rather than averages. Further, most of the stable percentages chosen lie inside the 
interquartile ranges. Outliers in exceptional years, such as higher spending in Housing and 
community development around 2010/11 in response to needs caused by the Christchurch 
earthquakes, skews the averages in some cases. However, it is also for this expense 
category that, along with heritage, culture & recreation, the stable percentage lies outside 
the interquartile range. In both cases this is due to the limitations of rounding to one decimal 
place on values that are small to begin with (0.2 percent and 0.4 percent respectively). 

Bottom-up driven expenditure: Health and education 
Part of the raison d’être of the LTFS is to understand the impact of an ageing population 
structure on the fiscal position. As such, if demographic recipient groups can be reliably 
identified, it is preferable to use the demographic base to project these expense categories. 
This is the case for health and education expenditure. 

The Ministry of Health provides Treasury with health spending distributions by 5-year age 
group and gender every few years (refer to Appendix Table 2 for these cost weightings). 
This is a relatively current snapshot of how health spending is apportioned, although it does 
not allow for the fact that these patterns will likely change over time. It does enable the 
strong growth in the 65 and over age group to flow through in the health cost projections. 
Recent data show that this age group receives approximately one-third of the health spend, 
although it currently represents approximately one-seventh of the population. 

For education, we know what age groups receive early childhood education, primary and 
secondary schooling. Tertiary education is more open to question, although it is dominated 
by people aged 18 to 24. Several years of data on age and gender groups of students for 
all education areas are available on the Education Counts website and summaries of 
these are used in the LTFM to guide the demographic growth components of various 
education expense classes (refer to Appendix Table 3 to Appendix Table 6 for these cost 
weights). 

For both health and education expenditure the bottom-up projection involves a growth 
equation of the form: 

𝑔𝑔𝑡𝑡 =  (1 + 𝑤𝑤𝑡𝑡)(1 + 𝛾𝛾𝛾𝛾𝑡𝑡)(1 + 𝛿𝛿𝑅𝑅𝑡𝑡)− 1 

where g is annual growth in the expense type (the value for g is expressed in nominal 
dollars), the subscript t denotes the year that g occurs in, d is growth in the recipient group 
in year t, 𝛾𝛾 is inflation in year t, and l is economy-wide labour productivity growth in year t.  

γ is an elasticity that is calculated from historical annual data and is the growth of the health 
or education subgroups of the CPI relative to overall CPI.  

http://www.educationcounts.govt.nz/statistics
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𝛿𝛿 is also an elasticity. If the demographic and CPI sub-component growth from either health 
or each education component (early childhood education, primary, secondary and tertiary) 
are removed, a ‘residual’ growth component remains. In the real world it will be a mixture of 
several growth factors: real labour costs, non-worker related operational expenses, policy 
changes such as expansions or contractions of programmes and services, and any 
improvements in public sector productivity in the relevant spending area.  

The purpose of the equation is to capture the three components of expenditure growth: 
demographic (growth of the recipient group of the spending), price (as measured by the CPI 
subgroup related to the spending area) and residual (effectively everything else that has 
combined to produce the expense’s historic growth).  

Table 4 sets out the elasticities of the CPI subgroups for health and education to overall 
CPI growth. It also shows the elasticities of the residual growth for health and education 
(after demographic growth and inflation have been removed from both) to the residual 
growth of GDP after demographic growth and inflation have been removed. GDP growth 
less demographic growth and inflation is not labour productivity growth because of the other 
labour input changes (such as hours worked and paid, and the unemployment rate), and 
different inflation measures.  

Table 4 – Elasticity CPI subgroup to overall CPI growth 

Expense category Elasticity CPI subgroup to CPI (γ) Elasticity residual growth to labour 
productivity growth (𝛿𝛿) 

Health 1.25 1.35 

Education 1.35 0.90 

Source: The Treasury 

In theory, education could have different residual elasticities for each component, but 
because data was only available for the single education sub-group of CPI, we decided to 
use total education spending and divide out a demographic growth component comprised 
of the weighted shares of each of the education components. 

Figure 3 and Figure 4 illustrate the deviations of residual spending growth for these 
expenditure categories above labour productivity growth in mid-2000s and below labour 
productivity growth in recent years. 
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Figure 3 – Cumulative health residual growth (demographic and price growth 
removed) relative to labour productivity growth 

 
Source: The Treasury  

Figure 4 – Cumulative education residual growth (demographic and price growth 
removed) relative to labour productivity growth 

 
Source: The Treasury 

As outlined in Table 1, the annual non-demographic growth rates for health and education 
expenditure are 4.6 percent and 4.1 percent respectively. This is based on the model’s 
assumed rate for l and 𝛾𝛾 of 1.5 percent and 2 percent respectively, and our estimated 
elasticities (𝛿𝛿 and γ) as outlined in Table 4.  

One additional part of modelling health expenditure, which is not used in education, is 
“healthy ageing”, which was an addition to projecting health costs in the 2013 LTFM. The 
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health ageing factor and its methodology in the 2016 LTFM borrows heavily from the original 
work, but does so in a simplified manner. 

In the 2013 LTFM the healthy ageing modelling involved multiple regression analyses on 
different health spending categories and made use of a large worksheet in the LTFM that 
applied these regression coefficients to different population groups. At the core of this was 
the fundamental concept that improvements in longevity should be reflected in the weighting 
of health funding continually moving to older age groups over time. To put it simply, the 
average 70 year old now is in much better physical shape than a 70 year old in the 1960s 
due to things like improved medical treatments, lower smoking rates etc. The LTFM 
assumes that this trend continues into the future. 

The simplified form of healthy ageing in the 2016 LTFM slows the growth of the weighted 
demographic growth by a factor related to longevity improvements. The Stats NZ population 
projections provide assumptions for both male and female mortality in each projected year, 
recorded both as period life expectancy at birth and at age 65. The healthy ageing factor for 
female and male recipient growth is calculated as the continual growth in longevity 
improvements in the life expectancy at age 65 measure, for the respective genders over the 
projected years. Also following the original technique, as not every class of health spending 
is dominated by funding older age groups, the factor is weighted with a secondary factor to 
reduce its impact. The standard assumption used is 75 percent, which is based on data that 
indicates that about one-quarter of health spending is no more concentrated on older age 
groups than any other age groups. This factor can be altered in the model so that, for example, 
no healthy ageing factor is included (in this case the weight would be set to 0 percent). 

Finally, as with other types of expense modelling, there was a strong impetus for the revised 
modelling technique to reduce the dependence of the projections on the forecast base. 
Consequently, health and each of the four education components initially move to a “stable” 
percentage of GDP early in the projection years at the same transition rate that is used for 
other expense categories (see Table 3). Table 5 sets-out the initial stable percentages of 
GDP for health and education expenditure.  

Table 5 – Initial stable percentages of nominal GDP 

Core Crown expense type Percentage of nominal GDP Stable percentage of  
GDP year achieved 

Health 6.3% 2026 

Early childhood education 0.7% 2015 (historical year) 

Primary education 1.4% 2022 

Secondary education 1.1% 2015 (historical year) 

Tertiary education* 1.3% 2023 

Source: The Treasury, LTFM (Budget 2016)  

*The stable percentage for tertiary education spending is based on data that does not 
include the student allowances and student loans write-offs/impairments, as they are 
modelled separately. 

Education has comprised a relatively stable percentage of GDP over the last twenty years. 
An exception is early childhood education, which received large funding boosts 
approximately ten years ago, so early childhood education’s stable percentage of GDP was 
estimated using data over a shorter period.  

Health expenditure has not approximated a stable percentage of GDP over the last two 
decades, instead it has trended upwards. For this reason the percentage chosen for health 
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expenditure was based on the last five years of actual outturns plus the Budget 2016 five 
year forecast base. For the forecast years, shares of the operating allowances were 
allocated to core Crown health expenditure based on historical percentages of health 
spending relative to total spending in the areas that depend on the operating allowances for 
their growth over forecasts. 

5 . 2 . 2  We l f ar e  ex pe nd i t ur e  
The six types of welfare expenditure that are projected by the LTFM are NZS, Jobseeker 
Support, Supported Living Payment, Sole Parent Support, Working for Families tax credits, 
and the supplementary benefits. Departmental and non-departmental expenses are funded 
from the operating allowances and the way in which they are projected is covered in the 
section on operating allowance-controlled expenses (refer to Section 5.2.1). 

The majority of welfare spending, including NZS, is forecast based, with the Budget 
forecasts in this area provided by the Ministry of Social Development and, to a lesser extent, 
the Inland Revenue Department. The exceptions to this are the departmental and non-
departmental expenses, which are funded from the operating allowances. In other words, 
the actual benefit transfers (NZS, Jobseeker Support, Accommodation Assistance, etc.) 
which are paid out to people are forecast based while the other components of welfare are 
Budget controlled. 

We explain the methodologies and assumptions for NZS projections separately to the non-
NZS payment projections as these are treated differently in the 2016 LTFM. 

NZS expenditure 
NZS, the publicly-funded pension, accounts for approximately half the welfare bill. In 
2014/15 NZS expenditure was $11.591 billion, or 49.3 percent of the $23.523 billion core 
Crown expense class “social security and welfare”. Despite its size and importance in the 
long-term fiscal work, NZS is relatively easy to project. Most New Zealanders qualify for 
NZS upon reaching 65 years of age, so its demographic driver is the growth of the “65 and 
over” age group. The only other component of growth is the indexation of the NZS payment 
rate, which is linked to average wage growth. Hence the equation for projecting NZS 
expenditure is: 

𝑔𝑔𝑡𝑡 =  (1 + 𝑤𝑤𝑡𝑡)(1 + 𝑜𝑜𝑡𝑡)  − 1 

In this equation gt is the annual growth of NZS, dt is the growth of the 65 and older recipient 
group and rt is the growth of nominal wages, which is the product of annual labour 
productivity growth (a proxy for the real wage) and CPI-measured inflation. 

Non-NZS welfare expenditure 
New Zealand’s main working-age benefits are Jobseeker Support, Supported Living 
Payment, Sole Parent Support, Supported Living Payment, and the supplementary benefits, 
which are all forecast based. The latter covers a wide range of large and small benefit types. 
Many of these supplementary benefits are not annually indexed, but rather they have their 
payment rates adjusted in a more ad hoc manner, and may be conditional on special 
characteristics of the recipient. The main working-age benefits are legislated to have their 
annual payment rates inflation-indexed. The measure of inflation indexing used is annual 
growth in CPI, but this excludes the cigarettes and tobacco products subgroup. The other 
benefits, the supplementary benefits and Working for Families, are a mixture of benefits 
with some form of indexation prescribed on an ad hoc basis. 

The 2016 LTFM assumes that the three main working-age benefits, the supplementary 
benefits and Working for Families expenditure comprise a stable percentage of GDP. To 
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reflect the fact that these payments have declined over the last two decades, the stable 
percentages used are not as high as the 5.1 percent that would be obtained from the median 
between 1996/97 and 2014/15. Rather, the stable percentage is based on the last ten years 
of outturns (2005/06 to 2014/15) and the five-year Budget 2016 forecast base from the 
Ministry of Social Development (2015/16 to 2019/20). This reduces the median estimate 
applied to 4.7 percent.  

Table 6 sets out how the non-NZS benefit expenditure is divided up amongst the three main 
benefit components. Since the projection methodology is the same for all benefit 
components, they could be projected as a single expenditure class. Their division allows 
various benefit components to be isolated so that policy scenarios can be run. 

Table 6 – Non-NZS welfare expenditure stable percentage of nominal GDP 

Non-NZS benefit expense type Stable % of nominal GDP Stable percentage of  
GDP year achieved 

Main working-age benefits 2.1% 2033 

Working for Families 1.1% 2025 

Supplementary benefits 1.5% 2022 

Total non-NZS benefit expenditure 4.7% 2033 

Transition rate to stable percentage 0.05 percentage points per year 

Source: The Treasury, LTFM (Budget 2016)  

5 . 2 . 3  T r an sp or t  an d  commun ic at io ns  e xpe n di tu re  
As mentioned in Section 5.1.1 concerning tax revenue, the majority of core Crown transport 
and communications expenses is the operating costs of the NZ Transport Agency and this, 
along with their capital costs, is funded from the hypothecated transport taxes. The entire 
core Crown transport and communications expense for year one of the projections is 
projected at its average percentage for the preceding three forecast years and the 
remaining tax is attributed to the core Crown asset equity accounted investments. The years 
that follow the first year of the projection are also consistent with this methodology.  

5 . 2 . 4  Debt - f i n an c i ng  e xp e nd i tu r e  
Debt-financing costs are calculated as a product of the gross debt stock and the interest 
rate on that debt. The effective interest rate on this debt at the end of the forecast is 
transitioned to the government 10-year bond rate over the early years of projections. 
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6  D i f fe rences  between 2013 and 2016 LTFM 
Redevelopment work has occurred since the 2013 version of the LTFM. As a result of this 
work, the 2016 version of the LTFM is capable of projecting accrual-based and cash-based 
fiscal variables, whereas the previous version could only project cash-based fiscal 
variables. The 2016 version also includes far more modelling of individual asset and non-
debt liability categories.  

The following points summarise the structural upgrades/changes to the 2016 version of the 
LTFM: 

• It includes a modelled (projected from the forecast base) Statement of Cash Flows at the 
core Crown and total Crown levels as well as a modelled core Crown residual cash note. 

• For both Statements of Cash Flows there are reconciliations between the net cash flows 
and the operating balance. This helps to ensure that the modelled growth of every 
individual asset and liability can be accounted for in terms of the cash and non-cash 
items that make up the operating balance. 

• Every asset and liability category is individually modelled, which enhances the ability to 
model and analyse the Crown balance sheet. 

• There is more detail built into modelling the growth and depreciation of physical assets, 
which allows us to model the impacts of capital spending decisions. 

• The historical series of (nominal) GDP has been revised.  

The key assumptions and methodologies underpinning the projections, and the 
corresponding assumptions from the 2013 LTFM, are set out in Table 1. We have made the 
following notable alterations to the assumptions and projection methodology: 

• Changes to operating allowance driven expenditure:  

− The projection spending base for operating allowance driven expenditure is now the 
end of the 2016 Budget forecast period and so the first projection year is 2020/21. In 
the 2013 LTFM the spending base was part-way through the 2013 Budget forecast 
period. This means that spending is now treated in the same way as other economic, 
demographic, revenue, asset, and liability variables. 

− For a large number of operating allowance controlled spending categories, spending 
is projected by returning to historical ratios of GDP. 

− Health and education expenditure continues to grow by sector-specific 
demographically-linked cost weights (to capture the effects of demographic change 
outlined above), sector-specific price-inflation, and (economy-wide) labour 
productivity. However, we have simplified these last two drivers to put relatively more 
emphasis on historical trends.  

• Non-NZS welfare payments return to a historical ratio of GDP.  

The sections that follow explain these changes in further detail.  

6 .1  Changes to  operat ing al lowance dr iven expendi tures 

6 . 1 . 1  T h e  pr o j ec t i on  s pe n di ng  b as e  
In the 2013 LTFM, the operating allowance controlled expenses started growing from the 
middle year of the forecasts. In the 2016 LTFM, the full Budget 2016 forecast base is used 
as the base from which the operating allowance controlled expenses grow. To avoid the 
problem of too much dependence on the forecast base, these expenses transition from their 
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end-of-forecast values to their assumptions for their long-run stable percentages of GDP, 
or the equivalent starting point for health and education expenditure. 

The 2013 LTFM approach was chosen so to avoid the perception that some of the pressures 
were being “assumed away” by adopting operating allowance controlled growth over five 
forecast years that had yet to be achieved. In retrospect, this was not consistent with the 
methodology applied to all other fiscal variables. Specifically, the model accepted all economic, 
demographic, revenue, asset and liability forecasts over the full forecast horizon but made an 
exception for expenses. Hence this is not the approach that is used in the 2016 LTFM.  

6 . 1 . 2  P r o j ec t i on  met ho do lo g y  in  th e  2 01 3  L TF M 
All the operating allowance controlled expenses, such as health, education, core 
government services, law and order, primary services, defence and a number of others, 
were modelled by a consistent bottom-up methodology in 2013. The approach used in the 
2013 LTFM was of the form: 

𝑔𝑔𝑡𝑡 =
(1 + 𝑤𝑤𝑡𝑡)(1 + 𝑁𝑁𝑡𝑡)(1 + 𝛾𝛾𝑡𝑡)(1 + 𝑅𝑅𝑡𝑡)

(1 + 𝑝𝑝𝑡𝑡) − 1 

where g is annual growth in the expense type (g is presented as nominal dollars), the 
subscript t denotes the year that g occurs in, d is growth in the recipient group in year t, n 
is a factor called non-demographic volume growth in year t, 𝛾𝛾 is inflation in year t, l is 
economy-wide labour productivity growth in year t and p is public sector productivity growth 
in year t.  

For all expense types projected in this way, 𝛾𝛾 and l were the same as they are in the latest 
model version. 𝛾𝛾 was 2 percent per year once it stabilised in projections, and it provided the 
price growth component of the equation. Likewise, l was 1.5 percent per year once it 
stabilised and was the proxy for real wage growth (ie, the real labour cost component of the 
expense). The public sector productivity assumption (p) of 0.3 percent per year, which is 
the one factor in the equation that inhibits growth, was used for all expense types as it was 
based on aggregate estimates that did not differentiate between expense types.  

It was in the demographic growth of recipients (d) and in the non-demographic volume (n) 
growth that parameters were different depending on the expense category. Weighted 
demographic growth of health and education subgroups were done largely as they are in 
the 2016 version. There was little data on which to assign recipient group distributions 
among age groups and gender for expenses like core government services, economic and 
industrial services, defence, housing and community development. Consequently, for these 
expense types the growth of the working-age population (everyone aged 15 years or above) 
was applied. Apart from health and education, the one exception to this was law and order, 
which was modelled with a weighted recipient base. However, these were based on 
sentencing statistics by age, and this area covers far more than the cost of imprisonment. 
While crime statistics are heavily weighted towards males aged from their late teens through 
to early 40s, everyone shares the cost of law and order. Consequently, a weighted recipient 
growth driver was not applied to law and order in the 2016 LTFM. 

Non-demographic volume growth (n) sought to account for the residual growth in the 
expense type that could not be explained by the other factors built into the equation. In other 
words, if you forecast backwards using the growth equation it could not explain all of the 
growth in the expense type over the last two decades. This was particularly true for health, 
which was why its non-demographic growth factor was set at 1.5 percent per annum. 
Education’s was lower at 1 percent per annum, while all other expense types covered by 
this approach were aggregated to provide their estimate of 0.8 percent per annum. 



 

  
Background Paper  fo r  the  2016 S ta tement  on the Long-Term Fisca l  Pos i t ion :  
Demograph ic ,  Economic and F isca l  Assumpt ions and Model l ing  Methods  in  the 2016 Long-Term Fisca l  Model  2 1  

  

Why has this approach changed? These parameters were hard to observe from actual data, 
particularly the non-demographic growth factors and the public productivity assumption. It 
is debatable whether overall economy-wide CPI-measured inflation or labour productivity 
growth accurately measures the price and labour cost pressures in individual expense 
areas. The revised technique for health and education show that, at least in these cases, 
they do not. And finally, apart from health and education, the working-age population 
recipient growth was not based on any knowledge of the true recipients of the expenditure. 

6 . 1 . 3  P r o j ec t i on  met ho do lo g y  in  th e  2 01 6  L TF M 
In the latest version of the LTFM, each of the operating allowance driven expenses (apart 
from health and education – see below) are brought back to a stable percentage of GDP. 
In most cases the percentage of GDP is based on two decades of historical outturns 
(1996/97 to 2014/15) and these rates are explained in Section 5.2.1 and set out in Table 3.  

Health and Education 
As explained in Section 5.2.1, due to the desire to retain a cohort-based approach to 
recipient growth, and given that expenditure by cohort can be fairly accurately determined, 
there are still some econometrically-derived parameters for health and education 
expenditure. The equation is simpler, and primarily involves recipient growth, expense-
specific price growth and expense-specific residual growth. The new equation drops terms 
(n and p) and introduces elasticities on 𝛾𝛾 and l. The new approach removes the need to 
make judgements about variables such as public sector productivity and non-demographic 
volume growth. However, this comes at the loss of modelling degrees of freedom. Finally, 
to reduce the dependence of the projections on the forecast base, health and each of the 
four education components have a “stable” percentage of GDP that they are initially 
returned to early in the projected years. 

6 .2  Changes to  non-NZS wel fare expendi ture projec t ions 
Another change relates to the non-NZS benefit modelling. In the 2006 and 2009 versions 
of the LTFM, only CPI-indexation and demographic growth were used to project non-NZS 
welfare expenditure. In 2013, a partial approach was applied where Family Tax Credit, 
Accommodation Assistance and Income-related Rents (a supplementary benefit) were 
modelled using nominal wage indexation rather than CPI indexation. It meant that the only 
difference between the growth of these benefits and GDP was their respective demographic 
growth components (which was working-age population growth for the benefits). This meant 
that these three benefit types stayed largely constant as percentages of GDP in the 
projections. All other non-NZS benefits grew with recipient growth and CPI-based inflation. 
As a consequence, non-NZS welfare declined relative to GDP from 4.2 percent at the end 
of the forecast to 3.0 percent by 2059/60.  

There are two main issues with such an approach. First, over the last two decades, overall 
non-NZS benefit expenses have fluctuated but have not followed an ever-decreasing 
downward path. They are lower than their 1996/97 percentage of 5.9 percent, but only five 
years ago, in 2009/10, they were as high as 5.4 percent. As Figure 5 illustrates, there is 
evidence of some gradual decline over time but it is not a steady decline. 

Secondly, the cost and the number of people receiving non-NZS welfare is considered by 
some to be a fiscal and social challenge that needs to be addressed. A CPI inflation indexing 
approach to projecting non-NZS welfare results over 40 years effectively deflates cost side 
of social welfare programs. If CPI inflation indexation was applied in the latest version of the 
LTFM, non-NZS welfare costs would be down at 2.1 percent of GDP by 2059/60. 
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Therefore, all non-NZS welfare is now projected using the stable percentage of GDP 
technique, as described in Section 5.2.2. 

Figure 5 – Non-NZS benefit expenses as a percentage of nominal GDP 

 
Source: The Treasury 

6.3 Reason for  the change to  stab le  percentages of  GDP 
In summary, operating expense driven expenses (excluding health and education) and non-
NZS welfare payments are now projected as a stable percentage of GDP for the following 
reasons:  

• A consistent percentage of GDP leads to improved consistency with the way tax and 
most other forms of revenue are projected. Symmetric treatment in projecting revenue 
and expenses is desirable as it is both ideologically and politically neutral. 

• It achieves improved transparency. The need for assumptions around non-demographic 
volume factors, labour inputs, and expense-specific productivity growth are eliminated 
and replaced with the historical averages that are readily available in the historical data. 
These assumptions, which were all required in the previous LTFM bottom-up method, 
are hard to observe and likely to involve error bounds. Fewer assumptions are required 
for the new technique and they are simpler to justify and demonstrate. 

• The technique does away with the need to assign a recipient base to these expenses.  

• The effect of the forecast base on the projections is reduced because expense types 
return (over the initial years) to a historically-based percentage of GDP. This means that 
the projections do not incorporate forecast expenditure indefinitely, which is important if 
the forecasts are based on tight operating allowances as it could be argued it “assumes 
away” the problem (on the other hand, abnormally high spending in poor economic times 
are also not retained for the next 40 years under the new technique).  
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6 .4  Compar ison of  resu l ts 
Table 7 sets out final forecast and projected year percentages of GDP for core Crown tax 
revenue, selected expense classes and two key fiscal indicators for the two most recent 
versions of the LTFM.11  

Table 7 – Results for final forecast & projection year % of GDP 

 Final forecast year Final projection year 

2013 LTFM 
(% of GDP 

in 2017) 

2016 LTFM (% 
of GDP in 

2020) 

2013 LTFM (% 
of GDP in 2060) 

2016 LTFM (% of 
GDP in 2060) 

Core Crown tax revenue 28.9% 28.2% 29.0% 28.6% 

Core Crown expenditure     

NZS 4.9% 5.0% 7.9% 7.9% 

Non-NZS welfare expenses 4.2% 3.6% 3.0% 4.7% 

Health 6.6% 6.0% 10.8% 9.7% 

Education 5.4% 5.1% 5.2% 5.7% 

Other Operating Allowance 
controlled expenses 7.3% 6.6% 7.4% 7.2% 

Transport and communication 0.9% 0.8% 0.9% 0.9% 

Debt-financing costs 1.7% 1.3% 11.7% 11.0% 

Total core Crown expenses 31.0% 28.3% 46.9% 47.1% 

Total core Crown expenses 
excluding financing costs 29.3% 27.1% 35.2% 36.1% 

Key fiscal indicators     

Core Crown net debt 
(excluding super fund) 28.6% 20.8% 198.3% 205.8% 

Primary balance 0.3% 2.3% -5.7% -6.3% 

Source: The Treasury, LTFM (Budget 2013 and Budget 2016) 

As the results in Table 7 imply, the results between the two models are quite similar. More 
notable differences that the new model results in are:  

• Higher non-NZS welfare expenditure at the end of the projection period (4.7 percent 
versus 3.0 percent). This increase reflects the change in modelling methodology specific 
to non-NZS welfare expenditure whereby the three main working-age benefits, the 
supplementary benefits and Working for Families expenditure comprise a total stable 
percentage of GDP of 4.7 percent. In the 2013 version, these benefits were projected 
using CPI-indexation and demographic growth (apart from Family Tax Credit, 
Accommodation Assistance and another supplementary benefit called Income-related 
Rents were modelled using nominal wage, rather than CPI indexation). 

                                                                 
11  The final forecast year differs in the 2013 LTFM for the operating allowance controlled expenses (2014/15), 

and other expense types (2016/17). However, to make comparison easier and totals add up (within rounding 
error), all expenses for the final forecast year for the 2013 LTFM are quoted as 2014/15 values. In the 2016 
LTFM the final forecast year is 2019/20 for all expenses. 
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• Lower health expenditure at the end of the projection (9.7 percent instead of 
10.8 percent). Health is projected from an end-of-forecast base of 6.0 percent and 
6.4 percent in the 2013 and 2016 LTFMs, respectively. Therefore, despite starting from 
a higher base, the updated projection method leads to a lower end-of-projection health 
expenditure outcome. The new health expenditure non-demographic driver is 
0.1 percentage points higher than the previous LTFM, which means that this reduction 
in costs can be attributed to demographic drivers and the healthy ageing factor. 

• Higher education expenditure at the end of the projections (5.7 percent instead of 5.2 
percent). Education expenditure is projected from an end-of-forecast base of 5.4 percent 
and 5.1 percent in the 2013 and 2016 LTFMs, respectively. Therefore the full increase 
can be attributed to the new projection methodology (despite starting from a lower base 
in the 2016 LTFM, the projected education expenditure outcome at the end-of-projection 
is higher in the 2016 LTFM). The new education expenditure non-demographic driver is 
0.2 percentage points higher than the previous model.  

• Slightly different outcomes for the key fiscal indicators. Crown net debt at the end of the 
projections is 7.5 percentage points higher under the new version, while the primary 
deficit is 0.6 percentage points higher. 

6 .5  Trans i t ion f rom 2013 LTFM to 2016 LTFM 
As section 6.4 shows, in terms of the key fiscal indicators (primary balance, net core Crown 
debt), taxation revenue and expenditure, the 2016 model projects results that are broadly 
consistent with the 2013 model. Although the assumptions and methodology in the new 
model differ (in some instances significantly), there are various offsetting changes that 
occur, which bring the final results closer to alignment. To identify the effect that each 
change in the assumptions or methodology has on the key fiscal indicators, we have 
performed a step-by-step transition from the 2013 model to the 2016 model. To measure 
the effects, we use two key fiscal indicators: net core Crown debt and primary balance. 
Specifically, we have performed six transitional (cumulative) steps, as follows: 

• 2013 LTFM: This is the starting point.  

• Transition 1: We apply bottom-up expense growth to the 2013 LTFM from the end of the 
forecasts (rather than from the middle of the forecasts). 

• Transition 2: The new accrual accounting approach is applied to the 2013 LTFM, which 
replaces the cash accounting approach from the 2013 model. 

• Transition 3: We replace the 2013 non-NZS welfare modelling approach (based on 
recipient growth and CPI-based inflation/nominal wage growth) with the stable 
percentage-of-GDP approach.  

• Transition 4: The old demographic projections (2011-base National Population 
Projections) are replaced with the updated population projections (2014-base National 
Population Projections) from Stats NZ.  

• Transition 5: The 2013 economic projections (which are based on the 2013 Budget 
forecasts) are replaced with the new economic projections (based on the Budget 2016 
forecasts).  

• Transition 6: The new fiscal methods and assumptions are added (eg, some operating 
allowance driven expenses are projected as a percentage-of-GDP rather than via 
bottom-up growth). The six transitional (cumulative) steps result in the 2016 LTFM. 

The cumulative impact of these transitional steps on the chosen fiscal indicators is 
illustrated in Figure 6 and Figure 7.  
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Figure 6 – Net core Crown debt-to-GDP: Transition from 2013 to 2016 projections 

 

Source: The Treasury, LTFM (Budget 2013 and Budget 2016) 
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Figure 7 – Core Crown primary balance-to-GDP: Transition from 2013 to 2016 

Source: The Treasury, LTFM (Budget 2013 and Budget 2016) 

As Figure 6 and Figure 7 highlight, the first transition, which uses the end of the 2016 Budget 
forecasts as the projection spending base for operating allowance driven expenditure, 
affects the fiscal indicators the most. The effect of each subsequent transition is of a smaller 
magnitude, which (generally) bring the fiscal indicator tracks closer towards the 2013 tracks. 
As set-out in Section 6.4, at the end of the projection period, and by the time all the 
transitions have taken place, the fiscal indicators show a slightly different outcome.  

7  Pro jec t i on  sens i t i v i t y  to  assumpt ion  change 
This section demonstrates the impact that a change in a few selected assumptions would 
have on the fiscal projections under the new model. These alternatives give an indication 
of their impact – in terms of size and direction – on the fiscal projections. We have selected 
three assumptions, one for each of the assumption categories: demographic, economic and 
fiscal.  

For each of the scenarios, we compare to the “Historical Spending Patterns” outcome. For 
the sensitivity of the fiscal assumption (maintain net debt at 20 percent) we compare the 
“Historical Spending Patterns” to the “Stabilise Net Debt” scenario, which is the 2016 
LTFM’s alternate published scenario.  
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7 .1  Demographic  assumpt ion:  migrat ion  
The “Historical Spending Patterns” scenario, which is based on Stats NZ’s median 
population projection (the 50th percentile), assumes net migration of 12,000 people per 
annum from 2019. If we instead assume zero net migration (a balance of inward and 
outward bound migrants, the population would peak at 5.1 million in the mid-2050s then 
slowly declines as deaths outnumber births. 12 This results in a population that is older and 
approximately 1.08 million people less by 2060. The impact this has on the long-term 
projections is higher core Crown expenditure as a percentage of GDP, a lower primary 
balance and a higher level of net debt as a percentage of GDP.  

Alternatively, if we assume high net migration of 25,000 people per annum, population 
ageing slows and the population is younger and approximately 928,000 higher in 2060.13 
The higher net migration lowers the ratio of expenditure-to-GDP, increases the primary 
balance and reduces net core Crown debt.  

Table 8 – Different migration assumptions and the fiscal indicators (% GDP) 

 2016 2030 2045 2060 

C.C. Expenditure (excl. debt rep.)     

Historical Spending Patterns 28.3% 31.1% 33.8% 36.1% 

Low migration 28.3% 31.2% 34.3% 36.5% 

High migration 28.3% 30.9% 33.3% 35.4% 

Core Crown Revenue      

Historical Spending Patterns 30.1% 31.0% 31.0% 31.1% 

Low migration 30.1% 31.0% 31.1% 31.2% 

High migration 30.1% 31.0% 31.0% 31.1% 

Primary balance     

Historical Spending Patterns 0.9% -1.2% -4.0% -6.3% 

Low migration 0.9% 1.3% -4.5% -6.7% 

High migration 0.9% -1.1% -3.5% -5.6% 

Core Crown Net debt     

Historical Spending Patterns 24.9% 32.5% 94.0% 206.3% 

Low migration 24.9% 33.5% 103.5% 235.9% 

High migration 24.9% 31.1% 84.8% 179.3% 

Source: The Treasury, LTFM (Budget 2016)  

                                                                 
12  Statistics New Zealand (2014a) “National Population Projections: No migration scenario.” 
13  Statistics New Zealand (2014b) “National Population Projections: Very high migration scenario.” 
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The primary balance and net core Crown debt tracks are illustrated in Figure 8 

Figure 8 – Effects of demographic assumption (migration) changes 

 

 
Source: The Treasury, LTFM (Budget 2016)  
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7 .2  Economic assumpt ion:  labour  product iv i ty  growth  
Since GDP is partially driven by increases in productivity, any change in productivity will 
flow through to nominal tax revenue because these are held as a constant percentage of 
GDP. Furthermore, an increase in the long-run productivity growth rate will increase the 
projected growth of many expense categories. For example, higher labour productivity 
growth implies higher wage growth in the public sector and higher NZS costs because NZS 
payments are pegged to the average wage.  

If economy-wide productivity growth is only 1 percent (rather than 1.5 percent), with other 
things unchanged, GDP will be smaller, as will revenue (in nominal terms). Core Crown 
expenditure as a share of GDP is lower, producing a lower primary deficit. Conversely core 
Crown net debt will be higher as a share of GDP (by 8.3 percentage points in 2060).  

Higher overall productivity growth of 2 percent per annum leads to higher GDP and higher 
core Crown revenue (in nominal terms). Expenditure as a share of GDP is higher, which 
produces a larger primary deficit as a share of GDP. Core Crown net debt will be lower as 
a share of GDP (by 6.9 percentage points in 2060).  

These results are set-out in Table 9. 

Table 9 – Different labour productivity assumptions & the fiscal indicators (% GDP) 

 2016 2030 2045 2060 

Core Crown Expend. (excl. debt repay)     

Historical Spending Patterns 28.3% 31.1% 33.8% 36.1% 

Higher labour productivity growth (2% p.a.) 28.3% 31.1% 34.0% 36.6% 

Lower labour productivity growth (1% p.a.) 28.3% 31.0% 33.6% 35.6% 

Core Crown Revenue      

Historical Spending Patterns 30.1% 31.0% 31.0% 31.1% 

Higher labour productivity growth (2% p.a.) 30.1% 31.0% 31.0% 31.0% 

Lower labour productivity growth (1% p.a.) 30.1% 31.0% 31.1% 31.3% 

Primary balance     

Historical Spending Patterns 0.9% -1.2% -4.0% -6.3% 

Higher labour productivity growth (2% p.a.) 0.9% -1.3% -4.2% -6.8% 

Lower labour productivity growth (1% p.a.) 0.9% -1.2% -3.8% -5.8% 

Core Crown Net debt     

Historical Spending Patterns 24.9% 32.5% 94.0% 205.8% 

Higher labour productivity growth (2% p.a.) 24.9% 31.7% 91.4% 198.9% 

Lower labour productivity growth (1% p.a.) 24.9% 33.5% 97.0% 214.1% 

Source: The Treasury, LTFM (Budget 2016)  
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The primary balance and net core Crown debt tracks are illustrated in Figure 9. 

Figure 9 – Effects of economic assumption (productivity) changes 

 

 
Source: The Treasury, LTFM (Budget 2016)  

In previous versions of the LTFM, an increase in labour productivity would result in higher 
nominal GDP and nominal revenue and a lower share of primary expenditure-to-GDP, 
which would produce a lower primary balance deficit as a percentage of GDP. Net core 
Crown nominal debt would reduce (and would also be lower as a share of GDP).  
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These dynamics are different to the 2016 version of the model. In this version, while higher 
overall productivity leads to an increase in nominal GDP, it also results in a higher share of 
primary expenditure-to-GDP and a larger primary deficit (as tax-to-GDP is invariant). On the 
other hand, the increase in nominal GDP is larger than the increase in nominal net debt, 
which reduces the ratio of core Crown net debt-to-GDP.  

Some reasons for these new these dynamics relating to primary expenditure and primary 
balance are:  

• Changes in the productivity assumption produce larger changes in the non-demographic 
growth driver for health and education expenditure under the new LTFM health and 
education expenditure formula. For example, an increase in labour productivity to 
2 percent leads to an increase in non-demographic growth driver for health and education 
expenditure of 0.7 percent and 0.5 percent respectively in the 2016 LFM and 0.4 percent 
for both under the 2013 LTFM. Conversely, lower labour productivity growth of 1 percent 
reduces the non-demographic driver by the same amounts but with the opposite sign.  

• Operating expense driven expenditure (apart from health and education expenditure) and 
non-NZS welfare are now set as a percentage of GDP. Since labour productivity is a driver 
of GDP growth, changing GDP will change the value of these expenditure types (in nominal 
terms and as a percentage of GDP) compared to previous versions of the model.  

7 .3  F isca l  assumpt ion:  s tabi l i se net  debt   
The final scenario sets out the effect of managing net debt at a ratio of 20 percent of GDP 
(or thereabouts) in the long term. The “Stabilise Net Debt” 2016 LTFM scenario has a long-
term net debt target of 20 percent of GDP. The fiscal impact of maintaining this target is set-
out in Table 10. In summary, annual expenditure would need to fall as a percentage of GDP 
(eg, by 6.7 percentage points in 2060), which would lead to a primary surplus and reduce 
next core Crown debt to approximately 20 percent of GDP.   

Table 10 – Stabilise net debt and the fiscal indicators (% GDP) 

 2016 2030 2045 2060 

Core Crown Expend. (excl. debt)     

Historical Spending Patterns 28.3% 31.1% 33.8% 36.1% 

Stabilise net debt to 20% of GDP 28.3% 28.8% 29.7% 29.4% 

Revenue      

Historical Spending Patterns 30.1% 31.0% 31.0% 31.1% 

Stabilise net debt to 20% of GDP 30.1% 31.0% 31.0% 31.1% 

Primary balance     

Historical Spending Patterns 0.9% -1.2% -4.0% -6.3% 

Stabilise net debt to 20% of GDP 0.9% 1.0% 0.1% 0.4% 

Net debt     

Historical Spending Patterns 24.9% 32.5% 94.0% 206.3% 

Stabilise net debt to 20% of GDP 24.9% 11.8% 21.4% 21.7% 

Source: The Treasury, LTFM (Budget 2016)  

The primary balance and net core Crown debt tracks are illustrated in Figure 10. 



 

  
Background Paper  fo r  the  2016 S ta tement  on the Long-Term Fisca l  Pos i t ion :  
Demograph ic ,  Economic and F isca l  Assumpt ions and Model l ing  Methods  in  the 2016 Long-Term Fisca l  Model  3 2  

  

Figure 10 – Effects of debt targeting on primary balance and core Crown net debt 

 

 
Source: The Treasury, LTFM (Budget 2016)  

This reduction in net Core crown debt is driven by a (necessary) reduction in core Crown 
expenditure. To put this in context, a 6.7 percentage point reduction in core Crown 
expenditure in 2060 is approximately $96.7 billion in nominal terms (or approximately 
$40.5 million in real terms). 
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7 .4  Sens i t iv i ty  analys is  summary 
Stabilising net debt leads to the best outcome in-terms of the fiscal indicators (lowest core 
Crown net debt-to-GDP and highest primary surplus), although it requires large ongoing 
expenditure cuts in-order to maintain a 20 percent net debt-to-GDP ratio. This scenario is 
followed by the high migration scenario, where both the debt position and the primary 
balance improved as a percentage of GDP. Low migration means that the primary balance 
and debt position worsen. Finally, higher economy-wide productivity results in a mixed 
outcome; the impact on the primary balance is negative, yet net core Crown debt reduces.  

8  Conc lus ion  
The purpose of this paper is to set out in detail the demographic, economic and fiscal 
assumptions and modelling methods that underlie the 2016 version of the LTFM (under the 
“Historical Spending Patterns” scenario) and how they differ from the 2013 version.  

The 2016 model’s fiscal assumptions and methodologies have undergone an overhaul 
since the previous LTFM. These changes are explained in Section 3 to Section 5. 
Specifically, a new method is used to project certain operating allowance controlled 
expenses (plus non-NZS welfare expenditure) whereby they are brought to a long-run 
stable percentage of GDP. There are exceptions to this. Health and education expenditure 
continue to be projected using a bottom-up methodology; however, we have simplified this 
method to put relatively more emphasis on historical trends. This change leads to improved 
consistency with the way tax and most other forms of revenue are projected and achieves 
greater transparency, as the need for assumptions around non-demographic volume 
factors, labour inputs, and expense-specific productivity growth are eliminated. It also 
reduces the influence the forecast base has on the projections.  

Overall, the 2016 model projections are broadly similar to the 2013 model. Although the 
assumptions and methodology in the new model differ (in some instances significantly), 
there are various offsetting changes that occur, which bring the final results closer to 
alignment. We set out these offsetting changes in detail in Section 6.5. What is of most 
significance, is the fact that the projections are now less sensitive to forecast updates and 
the drivers of GDP.  
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Append ix  1 :  How might  r i s ing  pub l i c  deb t  a f fec t  
the  economy? 
Two reviewers of the 2013 long-term fiscal report suggested that we should model some 
feedback loops from the fiscal position to the macroeconomy.14 Specifically, they said we 
should make interest rates and other macro variables endogenous to changes in the debt 
ratio.  They argued that to leave them out might be seen as downplaying the speed at which 
debt could grow, or the size of spending or revenue changes needed to reduce deficits. In 
response to these suggestions, the Treasury did some work on fiscal-macro feedbacks and 
recently published the results first as Treasury working papers and subsequently as a 
revised version in the New Zealand Economic Papers.15  

Creedy and Scobie look at four ways in which a changing fiscal position might change the 
macro settings. These are:  

• risk premium (rises in the ratio of net debt to GDP are assumed to result eventually in 
accelerating rises in the risk premium demanded by non-resident creditors to buy 
New Zealand government bonds) 

• savings rate (assumed to lift linearly with a rise in interest rates) 

• tax-rate incentive effects (rises in interest and savings rates lead to rises in the 
effective tax rate and rises - and falls - in various tax bases) 

• labour productivity growth rate (stronger productivity growth is assumed to be driven 
by the growth in public spending on health and education). 

They built a simplified version of the LTFM, calibrated to reproduce broadly the rise of the 
debt ratio in the central scenario of the 2013 Long-Term Fiscal Statement starting from 
2013/14 outturns and going out 40 years. Then they added reduced-form equations 
modelling these four effects. 

To do this, they drew on international research, and ran sensitivity checks on the size of the 
coefficients where there was no guidance in the literature.  

Here we report on their feedback equations as applied to the Budget 2016-based, long-term 
projections. The “Historical Spending Patterns” (with the exogenous 10-year bond rate 
remaining at 5.3 percent from 2025 onwards and no endogenous response to the rising 
debt) has debt rising from 20 percent of nominal GDP in the early 2020s to 206 percent in 
2060. The literature suggests as the public debt to GDP ratio rises, the interest rate rise is 
initially linear up to a certain point and then it accelerates for higher values of the ratio.  In 
the model, the reduced-form equation for the risk premium reacts to the rise in the debt ratio 
change by adding to the government’s debt servicing costs, but has no direct effect on 
investment, or the labour market.   

We report on endogenising the effect of rising debt levels on interest rates: linear up to a 
net debt-to-GDP ratio of 1 (this trigger for non-linearity occurs at around 2045 in the 
reference case), and then quadratic thereafter.  The linear portion has a low rise in the risk 
premium for each percentage point rise in the debt ratio: 15 basis points.  A rising debt ratio 
feeds into a rising interest rate and then into higher debt-financing costs, and then adds to 
debt and so on, with a larger acceleration in the last 10 years of the projection.  This 
produces a cumulative rise to 16.9 percent in the 10-year bond rate and net debt of 288 
percent of GDP in 2060 (orange line below). 

                                                                 
14  Ter-Minassian, T. (2013) “External Review of the Treasury's Fiscal Policy Advice”; Office of the Auditor 

General (2013) “Observations on the 2013 Long-Term Fiscal Statement.” 
15  Creedy, J., and G. Scobie (2016) “Debt Projections and Fiscal Sustainability with Feedback Effects”  
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Appendix Figure 1 – 10-year bond rates and core Crown net debt  

 
Source: The Treasury LTFM (Budget 2016) based on Creedy and Scobie (2016) 

Rising interest rates can add to, or detract from, the incentives to save.  Creedy and Scobie 
assume higher interest rates will produce a higher savings rate.  In this case, the savings 
rate grows from 3.5 percent in 2015 to 4.2 percent in 2060, with most of the rise happening 
in the final six years. This produces a fall in the effective tax rate (a combination of income 
and consumption tax rates) which stimulates a rise in labour supply and more source 
deductions as a result. With more private saving, the larger stock of saving produces more 
tax on interest and dividend earnings, but consumption is reduced relative to the reference 
case and so GST is slightly reduced.  In contrast to the risk premium feedback, the net tax 
effects are relatively small.  
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Unconnected with the three linked feedbacks mentioned above is the effect of education 
and health spending on labour productivity growth.  The real per capita spending growth 
(from five years earlier) in these areas is assumed via a logistic function to nudge up 
reference scenario productivity growth.  Under this specification, adding the feedback from 
“productive spending” to labour productivity growth makes only a small difference to the 
reference scenario (nudging up productivity growth in the long run from 1.5 percent a year 
to 1.53 percent, but this would be more significant if we were looking at a policy change that 
accelerated the growth in these spending areas. 

Appendix Table 1 – Effect of fiscal-macro feedbacks on core Crown aggregates 

 
Source: The Treasury LTFM (Budget 2016) based on Creedy and Scobie (2016) 
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Append ix  2 :  Hea l th  and educat i on  cos t  
we ight ings  
The following tables provide the health and education sub-group weightings by age and 
gender distributions of recipients. The health tables are averages of five sets of Ministry of 
Health cost weights provided to Treasury between 1998/99 and 2013/14. Averages from 
several years of Education Counts website data provide the education weights. 

Appendix Table 2 – Health cost weightings 

Age & gender group Health weighting Age & gender group Health weighting 

Female & < 15 years 6.0% Female 45-64 years 11.0% 

Male & < 15 years 7.0% Male 45-64 years 11.0% 

Female 15-24 years 4.5% Female 65-84 years 15.0% 

Male 15-24 years 3.5% Male 65-84 years 14.0% 

Female 25-44 years 12.0% Female & > 84 years 6.5% 

Male 25-44 years 7.0% Male & > 84 years 2.5% 

Total 100.0% 

Source: Ministry of Health 

Appendix Table 3 – Early childhood education cost weighting 

Age & gender group ECE weighting Age & gender group ECE weighting 

Female & 0 years 2.5% Female & 3 years 15.0% 

Male & 0 years 2.5% Male & 3 years 15.0% 

Female & 1 year 6.5% Female & 4 years 16.0% 

Male & 1 year 6.5% Male & 4 years 16.0% 

Female & 2 years 9.5% Female & 5 years 0.5% 

Male & 2 years 9.5% Male & 5 years 0.5% 

Total 100.0% 

Source: Education Counts  
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Appendix Table 4 – Primary education cost weightings 

Age & gender group Primary weighting Age & gender group Primary weighting 

Female & 5 years 6.0% Male & 9 years 6.0% 

Male & 5 years 6.0% Female & 10 years 6.0% 

Female & 6 years 6.0% Male & 10 years 6.0% 

Male & 6 years 6.0% Female & 11 years 6.0% 

Female & 7 years 6.0% Male & 11 years 6.0% 

Male & 7 years 6.0% Female & 12 years 6.0% 

Female & 8 years 6.0% Male & 12 years 6.0% 

Male & 8 years 6.0% Female & 13 years 2.0% 

Female & 9 years 6.0% Male & 13 years 2.0% 

Total 100.0% 

Source: Education Counts  

Appendix Table 5 – Secondary education cost weightings 

Age & gender group Secondary weight Age & gender group Secondary weight 

Female & 13 years 5.5% Male & 16 years 10.5% 

Male & 13 years 5.5% Female & 17 years 8.0% 

Female & 14 years 11.5% Male & 17 years 8.0% 

Male & 14 years 11.5% Female & 18 years 2.0% 

Female & 15 years 11.5% Male & 18 years 2.0% 

Male & 15 years 11.5% Female & 19,20 years 1.0% 

Female & 16 years 10.5% Male & 19,20 years 1.0% 

Total 100.0% 

Source: Education Counts  

Appendix Table 6 – Tertiary education cost weightings 

Age & gender group Tertiary weighting Age & gender group Tertiary weighting 

Female & 17 years 2.0% Male 20-24 years 14.5% 

Male & 17 years 2.0% Female 25-39 years 14.5% 

Female & 18,19 years 12.0% Male 25-39 years 9.5% 

Male & 18,19 years 10.0% Female 40-75 years 12.0% 

Female 20-24 years 17.5% Male 40-75 years 6.0% 

Total 100.0% 

Source: Education Counts  
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