
 

 

 

 

Reference: 20150339 

 

 

28 September 2015 

 

 

               

                   

                   

                             

 

 

                    

 

Thank you for your Official Information Act request, received on 7 August 2015.  You requested 

the following: 

 

“copies of any papers, briefings or reports done by the Treasury on different ways the 

Government measures the growth of the country, (i.e. as alternatives to using only GDP).  

This request is for work done since January 1 2014.” 

 

On 3 September we extended the time limit for deciding on your request by an additional 20 

working days. 

 

Information Being Released 

Please find enclosed the following documents: 

 

Item Date Document Description Decision 

1.  December 2014 Evidence Brief on economic 

growth and productivity 

Release relevant section 

2.  5 February 2015 Assessing Economic Growth 

Within Treasury’s Living 

Standard’s Framework 

Release, withholding 

personal contact details 

 

I have decided to release the relevant parts of the documents listed above, subject to information 
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• personal contact details of officials, under section 9(2)(a) – to protect the privacy of natural 
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The first paper was prepared as part of the development of Treasury’s narrative Holding On and 

Letting Go and the 2014 Briefing to the Incoming Minister.  Only a small portion of this document 

is relevant to the request so we have included the five relevant pages.  The full paper we are 

releasing (document 2) provides a more up-to-date and fulsome exploration of the issues. 
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Document 2 was prepared by a summer intern as part of their intern project.  As such, it does not 

necessarily consider or reflect Treasury views.  It is a preliminary investigation into possible 

economic growth metrics and was drafted for the purpose of better informing Treasury of 

literature on the measurements of economic growth.  

 

The paper examines GDP and its alternative and complementary measurements, interpretations 

and additional considerations.  The objective is to get a better sense of New Zealand’s domestic 

and international position in terms of economic growth.  It was not developed as advice for 

Ministers or the Government and there are no policy recommendations.  However, from the 

perspective of your request, it is likely to be a more up-to-date and relevant document than 

document 1. 

 

In addition to the above information, I would like to note that the Treasury is currently undertaking 
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approach.  This project effectively replicates the US survey in the American Economic Review 

journal paper albeit using an improved survey instrument and revised list of fundamental aspects: 

"Beyond Happiness and Satisfaction: Toward Well-Being Indices Based on Stated Preference".  

For more information about the project please contact Joey.Au@treasury.govt.nz.   

 

Professor Kimball gave a Treasury Guest Lecture (public) while he was in New Zealand.  His 

lecture “Using Happiness and Other Dimensions of Subjective Well-being to Guide Policy” is 

available on the Treasury website at:  

http://www.treasury.govt.nz/publications/media-speeches/guestlectures/kimball-jul15.  
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Official Information Act.  
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published on the Treasury website. 
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3. GDP per capita

Although it is a commonly used in international comparisons, there is no single best 

measure of ‘GDP per capita’ (see Box 2). The appropriateness of any measure depends 

on the type of comparison being considered (eg, spatial or temporal) and the notion of 

‘output’ or ‘income’. For example, higher income per capita can be achieved through 

producing more output per capita, typically measured by GDP per capita, or from 

improvements in the terms of trade. A third influence on income is the net effect of 

international investment income. The two latter effects can play a stronger role for open 

economies.

National statistical agencies typically produce estimates of real income that incorporate 
adjustments for the terms of trade and net investment income. In New Zealand, the 
relevant series is Real Gross National Disposable Income (RGNDI) and is derived as:

Constant price GDP (production based)

+ constant price terms of trade effect (trading gain/loss) defined as current price
exports deflated by an imports implicit price index, less constant price exports

= Real Gross Domestic Income (RGDI)

+ real value of total net investment income

= Real Gross National Income (RGNI)

+ real value of total net transfers

= Real Gross National Disposable Income (RGNDI)

where an implicit price index for imports is used to derive the real values of net investment 
income and net transfers.

Figure 1 decomposes growth in New Zealand’s Real Gross National Income (RGNI) into 
its component parts: (net) investment income, the terms of trade effect, labour 
productivity, and average hours worked per capita.4 (Given their relatively small size, net 
transfers are ignored.) 

4
Conway and Meehan (2013) provide a similar analysis (see their Figure 2). 
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Figure 1: Sources of New Zealand’s Real Gross National Income per capita growth 

(3-year moving average, 1995-2014)

Note: Log point contributions and 1995/96 prices. Labour utilisation is hours worked per capita. Labour 
productivity is on an hours worked basis and for the total economy. 
Source: Statistics New Zealand. 

Figure 1 shows that:

Labour utilisation made a strong contribution to growth in RGDP and RGNI per 

capita in the mid-1990s. Labour utilisation made a negative contribution during the 

recent recession.

The terms of trade have made positive contributions to New Zealand’s RGNI per 

capita since 2002. Before that, RGDP and RGNI per capita grew at similar rates 

with labour productivity being a dominant driver.

The terms of trade improvements from 2002 have not been large enough to offset 

the fall in labour productivity growth (total economy basis) and in average hours 

worked per capita, and so RGNI growth has fallen from the rates observed in the 

mid-2000s. 

Grimes (2006) concludes that the terms of trade have been an important driver of New 

Zealand GDP growth through time:

Consistent with the international evidence, we find that terms of trade developments 

explain a considerable portion of New Zealand’s growth performance across a range of 

economic regimes. We can explain approximately half the variance in annual GDP growth 

over 45 years by two variables: the level of the terms of trade and the volatility of real 

import prices. (Export price volatility does not show a statistically significant effect on GDP 

Treasury:2938235v1 10
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growth.) The relationship is robust across four economic regimes: (i) the pre-oil shock 

period (1960-1975); the period following the first oil shock and prior to the major economic 

reforms (1976-1984); the period during which major reforms were implemented (1985-

1994); and the “post-reform” period (1995-2004) (Grimes, 2006, p.iv).

The posited transmission channels are described as follows:

A high terms of trade increases returns to producers and so raises investment and thence 

economic growth. High variability in the terms of trade causes reallocation of both inputs 

(production processes) and outputs, with a loss in output while reallocation takes place. 

Former investments may no longer be profitable to continue operating and may have to 

be scrapped so reducing the effective capital stock. Ex ante uncertainty associated with 

high relative price volatility of both inputs and outputs may reduce investment where 

hedge markets are incomplete (Grimes, 2006, p.12).

Grimes (2009) sets out a model that links changes in the terms of trade to capital intensity 

and productivity (see sub-section 6.2 below). 

Box 2: Alternative measures of GDP per capita

International comparisons of GDP per capita used in this Evidence Brief draw primarily on OECD
measures. The OECD GDP per capita measures are published in two forms: current PPPs and constant 
PPPs. The OECD recommends measures based on constant PPPs for the analysis of relative growth 

performance between countries and over time, and measures based on current (benchmark) PPPs for the 
latest snapshot comparisons (see www.oecd.org/std/prices-ppp/1961296.pdf). Feenstra, Inklaar and 

Timmer (2013a) make the same distinction, noting that ‘current-price real GDP” refers to calculations 
across countries that are not comparable over time. 

The empirical literature on economic growth also makes extensive use of the cross-country Penn World 
Tables (PWT). Feenstra, Heston, Timmer and Deng (2004) comment that:

...it has been shown that there is a fundamental difference between real GDP measured from the output 
side or from the expenditure side in international comparisons. The difference between the two 
concepts is in the treatment of the terms of trade. Real GDP from the expenditure side represents the 
ability to purchase goods and services while real GDP from the output-side measures the production 
possibilities. It is the latter concept of real GDP which is of interest to many studies of growth and 
convergence in the world economy. However, the available data from the OECD or the Penn World Tables 
is based on a mix of cross-country expenditure side measures of real GDP for benchmark years with 
national growth rates of real GDP based on output-side measures (p.25).

As a result, the measurement of real GDP in earlier versions of the PWT was closer to a measure of 
‘command-basis GDP’ or ‘real income’ (Feenstra, Inklaar and Timmer, 2013a).

The latest version of the PWT (Version 8: http://www.rug.nl/reserach/ggdc/data/penn-world-table)
introduces two specific measures that distinguish between output and expenditure:

RGDP(O) is an output based measure to compare relative productive capacity across countries and 
over time.

RGDP(E) is an expenditure based measure to compare relative living standards across countries 
and over time. 

The construction, interpretation, and implications of RGDP(O), RGDP(E) and other measures are 
discussed in Feenstra, Inklaar and Timmer (2013a,b). (Note that PWT measures do not adjust for net 
investment income.) Feenstra, Inklaar and Timmer (2013b) recommend that:

RGP(O) and RGDP(E) should only be used as a measure of the relative level across countries.

RGDP(NA) should be used for growth rates (as it retains domestic National Accounts growth rates).

Treasury:2938235v1 11
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Observations in PWT that are directly based on PPP benchmark data (from the International 
Comparison Program, ICP) or interpolations between PPP benchmarks are more reliable than 
observations based on extrapolations from benchmark years. The first PPP benchmark year for New 
Zealand (and Australia) is 1985. 

There is a greater margin of uncertainty when comparing countries with very different spending 
patterns.

Revisions to National Accounts data can have a substantial impact on the level of GDP and GDP 
growth rates and are typically the dominant reason for changing data between PWT versions.

The OECD (2010) also discusses the implications of terms of trade effects and the measurement of real 
income levels:

...given the conventions used in constructing OECD GDP PPPs, the current Going for Growth practice of 
comparing real GDP per capita levels across countries using PPPs comes in fact close – although it is not 
fully equivalent – to comparing real GDIs per capita, and as such it already largely incorporates terms-of-
trade effects (pp.82-83).

As a result, the ‘Standard’ GDP PPP used by the OECD comes closer in practice to a measure of GDI at
PPP than to an output measure at PPP.

GDP per capita remains an important indicator of economic performance, especially over 

longer time periods where terms of trade effects are likely to impart level differences in 

contrast to the ongoing gains from sustained increases in productivity. The evolution of 

New Zealand’s GDP per capita relative to the OECD (see Figure 2) has been well-

documented and Carroll (2013) provides a recent overview.

Figure 2: GDP per capita: New Zealand and selected countries relative to the OECD 

average (1970-2011) [Update]

Source: OECD.
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Earlier work by Mawson (2002) examines alternative data sources for GDP per capita. 

Mawson concludes that each data source confirms New Zealand’s falling rank over time, 

but different data sources do influence the timing of falls and consequently may support 

different explanations as to the major events contributing to such falls.
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Assessing Economic 

Growth 
Within Treasury’s Living Standards Framework 

 

Summer Intern 2014/2015 

Economic Performance and Strategy - GPS 

 

 

“Those attempting to guide the economy are like pilots steering a course without a reliable compass. 

The decisions we make depend on what we measure, how we do our measurements and how we 

interpret them. We are almost ‘flying blind’ when the metrics on which action is based are ill-

designed. Today there is a broad consensus that we need better metrics and that we need to 

understand the limitations and uses of existing metrics”  (Stiglitz, Sen, & Fitoussi, 2009, p.6) 

[Withheld under s9(2)(a)]
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Abstract 

 

Assessing economic growth is by no means a simple task. Assessing economic growth within the 

context of the LSF is even more difficult. Current Treasury analysis within this frame does not always 

capture the full story – there are additional dimensions and measures of economic performance that 

are especially relevant to New Zealand, given our unique profile. 

 

Putting the spotlight on the divergence between GDP and real income measures by drawing on 

existing official statistics and new developments in cross-country comparisons, this paper finds that 

the terms of trade are of particular importance in understanding New Zealand’s economic growth 

story, both backward and forward. Simply put, the terms of trade have consistently contributed to 

New Zealand’s economic growth story, particularly of late. Also of importance is New Zealand’s 

trade concentration, which is critical to maintaining the positive economic growth story which this 

paper draws.  

 

Concluding, New Zealand’s terms of trade boom has been a driving force in the increasing 

divergence of income relative to RGDP. The challenge posed is to follow the Australian Bureau of 

Statistics’ model of measuring RNNDI as the primary indicator of economic progress as it is a more 

comprehensive measure of economic well-being capturing domestic production as well as the 

resultant purchasing power of domestic income. 
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1. Introduction 

 

 
 

As Treasury, we are the stewards for improving the living standards of all New Zealanders. 

Treasury has developed a Living Standards Framework 
1
(LSF) which can be used to assess the impact 

of policy
2
 across five key living standards dimensions: economic growth; sustainability for the future; 

increasing equity; social infrastructure; and managing risks (cf. Figure 2). Since early 2013, Treasury 

has been refreshing its economic narrative with the aim of moving Treasury toward a full LSF. Part of 

the economic narrative refresh process has been the publication of Holding on and Letting Go 

(HOLG) (2014) which sets out what Treasury sees as the medium-term opportunities and challenges 

for New Zealand’s economic performance. HOLG identifies the importance for New Zealand to 

connect internationally and move toward exports and investment as integral to New Zealand’s 

economic growth and sustainability narrative.  

 

This paper aims to progress Treasury understands of economic growth through a re-examination 

of Gross Domestic Product (GDP) and its alternative and complementary measurements, 

interpretations and additional considerations. The ultimate objective of this paper is to gain a better 

sense of New Zealand’s domestic and international position in terms of economic growth. 

 

The OECD (Organisation for Economic Co-operation and Development) has long been used for 

benchmarking and cross country comparisons over a variety of metrics. New Zealand’s economic 

growth performance story within the OECD context paints a picture of (relative) economic decline 

across a variety of measures.  

 

GDP is not the only way of measuring and interpreting economic growth. There are a significant 

number of subjective approaches, composites, hybrids, dashboards, and various 

accounting/monetary approaches to measuring and evaluating economic growth and well-being. 

Various organisations, such as the OECD and the European Union, have constructed these for 

various purposes and evaluated many of them from a number of perspectives. Many of the 

alternative approaches delve into the realms of environmental sustainability, happiness, education 

etc. While it would be worthwhile to evaluate these alternatives from a Treasury perspective, this 

paper will have a narrower focus: examining additional considerations and complements to GDP 

within the United Nations’ system of National Accounts (SNA). This will enable as much consistency 

as possible in conducting comparative analysis across time and countries. 

 

After outlining the motivation of this paper and Treasury’s LSF, this paper will examine: what 

GDP is and what is fails to account for; what complements and alternatives already exist; the OECD’s 

perspective; the domestic context; the international context; some comparative analysis; and 

conclude with what this indicates about New Zealand’s economic story and suggested next steps.  

 

 

 

                                                             
1
 See: http://www.treasury.govt.nz/abouttreasury/higherlivingstandards 

2
 In either the formation or evaluation stage 

“What we measure affects, of course, what we do. And what individually or collectively we are 

aiming at affects what we measure. There is an intricate relationship between objectives, measures 

and actions.... Economic activates are not so much an end in themselves, but a means to an end – to 

higher living standards.” 

(Stiglitz, Sen, & Fitoussi, 2009, p.8) 
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Since the 1960s, there has been a plethora of alternative measures to GDP to assess well-being: 

subjective approaches, composites and hybrids, dashboards, and other monetary approaches have 

all been developed and utilised over time. When contemplating alternative measures of economic 

growth and progress, intuition steers us towards these measures. Diagram 1 provides a useful 

illustration of the numerous approaches to evaluating economic growth and well-being other than 

GDP. The key problem with the approaches illustrated in Diagram 1 is that they all interpret well-

being in a different way and do not necessarily capture a full economic growth story. While the well-

being debate has been fierce since the 1960s, no consensus exists on how to best measure and 

evaluate well-being within and across countries. Consequently, from Treasury’s perspective, metrics 

that utilise additional factors, considerations, and weight to assist in measuring economic well-being 

should be evaluated.  

 

At this point, it is necessary to define well-being within the context of this paper. Well-being 

refers to material economic well-being and material living standards; these terms will be used 

interchangeably throughout this paper. Traditionally, GDP has been a proxy for economic well-being. 

However, as the world becomes more connected, globalization has an increasing impact on GDP, 

especially as trade increases. Consequently, given GDP’s origins, GDP may have lost some value as a 

comparative measure of economic well-being. Indeed as the OECD (2010, p.83) highlights, “given 

that the broadening of globalisation has favoured greater degrees of specialisation, especially for 

relatively small countries, taking into account gains and losses from the terms of trade is of growing 

relevance”. 

 

The motivation for this paper is to build on Treasury’s understanding of economic growth and 

well-being, in terms of GDP in a domestic and a comparative international context to further 

understand New Zealand’s position, thereby allowing better policy formation and evaluation. 

Further, it is Treasury’s view that GDP, while beneficial in many ways, has limitations when used as a 

standalone figure for evaluating economic growth, hence an alternative and broader perspective is 

needed 

 

 

The Living Standards Framework (LSF) is Treasury’s guiding framework for assessing the impact 

of policy on the living standards of New Zealanders. The LSF is "evaluated on the basis of the five 

domains, which represent the key areas of development relevant for the New Zealand economy 

today: economic growth, social infrastructure, sustainability for the future, increasing equity and 

managing risk (cf. Figure 2). Those key areas can, in turn, be assessed against the ability of New 

Zealanders to access the desired levels of human, social, natural, physical and financial capital, 

spanning the breadth of the framework.” (Treasury, 2013)  

 

The objective of the LSF is to provide consistent and robust policy advice with the aim of raising 

the living standards of New Zealanders. However, it is important to note that this should not be 

“Measuring well-being is not the same as measuring economic performance. From the perspective of well-

being, economic growth is a ‘means’ to another end. Economic growth provides the means to address 

important social needs, but create new needs in the process. Hence, we should not expect a 1-to-1 relation 

between levels and changes in the two types of measures.” 

OECD PPT
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interpreted as a desire to design policy in a way that means New Zealanders do not have to make 

the ‘hard decisions’. Rather, the LSF should be interpreted an adaptable tool for designing and 

evaluating policy to improve the broad range of factors that contribute to people’s standards of 

living.  

 

The LSF can also be useful in providing a comparative analysis of New Zealand’s living standards. 

Some preliminary analysis has been conducted which suggests that New Zealand is average or 

better
3
 on two dimensions - social infrastructure and increasing equity. Figure 1 is essentially a 

combination of the composite and hybrid indices illustrated in Diagram 1. However, as Figure 1 

illustrates, New Zealand’s economic growth performance is generally significantly lower than that of 

comparator countries.  (2013) suggests that “this is due to very poor performance in 

sustainability for the future with poor scores on both the physical capital indicators (research and 

development expenditure and real gross fixed capital formation per capita) and the natural capital 

indicator (Environmental Performance Index).” A further point to note with Figure 2 is that while it 

addresses all five corners of the LSF, it does so by utilising a set of indicators for each corner and 

taking the geometric mean of the data to arrive at the diagram. The issue being, the economic 

growth corner utilises a single indicator4 whereas the remaining four corners utilise between six and 

15 indicators each. There are other dimensions to economic growth which are especially relevant to 

New Zealand (such as trade concentration and terms of trade) which are not captured in Figure 2. 

Evidently, a broader interpretation of economic growth and understanding of how to measure 

economic growth is necessary in bringing Treasury toward a full living standards framework. This 

serves as part of the motivation of this paper. Nevertheless, Figure 2 provides a useful illustration of 

where New Zealand sits relative to Thompson’s comparator countries. 

 

 

This paper will focus on the Economic Growth dimension, while touching on Managing Risk and 

Sustainability for the Future dimensions. In consequence, the four capitals will not be considered 

explicitly, however, the focus will involve a limited evaluation of financial and physical capitals.  

                                                             
3
 Compared to the other countries examined in Figure 1. 

4
 Real Net National Disposable Income 

Figure 2 - The Living Standards Framework 

EG
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Canada Denmark Netherlands

Singapore Korea United Kingdom
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Finland Ireland Australia

New Zealand

Switzerland
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Ireland

New Zealand

Sweden

Figure 1 - Comparative Context of New Zealand's Living Standards

[Withheld under 

s9(2)(a)]
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Economic growth, in a broad sense is used as shorthand to refer to the level and growth of 

average income of New Zealanders (Economic Growth Analyst Guide, 2013). While this 

interpretation forms a sound base, it does need to be built upon to ensure that it incorporates and 

integrates broader economic objectives and outcomes as well as consideration for New Zealand’s 

economic challenges and opportunities.  

 

to be, or not to be

 

 
 

While this paper is not concerned with the origins of Gross Domestic Product (GDP), it is useful 

to have a clear understanding of GDP, its interpretive value and its constraints are well defined to 

ensure clarity.  

 

GDP was conceived as a measure of the value of those activities that fall within the national 

account system. Box 1 sets out the circular flow model of GDP and its basic calculations. The two 

most basic measurements of GDP are ‘income’ and ‘output’, each will produce slightly different 

results and have different uses, depending on what it is you are trying to evaluate. More pertinent 

however, is whether the data that can be evaluated from the system of national accounts is 

sufficiently appropriate for “measuring the total value of the economic resources that affect well-

being” (Boarini, Johansson, & Mira d'Ercole, 2006). 

 

GDP is commonly used for international comparisons; however, there is no single ‘best measure’ 

of GDP (per capita). Treasury’s internal evidence brief on economic growth (2014) identifies this and 

points to Real Gross National Disposable Income (RGNDI) which is a more appropriate measure of 

GDP as it incorporates adjustments for terms of trade and Net Investment Income. RGNDI is derived 

as follows: 

 

Constant price GDP (production based) 

+ Constant price terms of trade effect (trading gain/loss) defined as current price 

exports deflated by an imports implicit price index, less constant price exports. 

= Real Gross Domestic Income (RGDI) 

+ Real value of total net investment income 

= Real Gross National Income (RGNI) 

+  Real value of total net transfers 

= Real Gross National Disposable Income (RGNDI) 

  

“Gross National Product counts air pollution and cigarette advertising, and ambulances to clear our 

highways of carnage. It counts special locks for our doors and the jails for the people who break them. It 

counts the destruction of the redwood and the loss of our natural wonder in chaotic sprawl. It counts 

napalm and counts nuclear warheads and armoured cars for the police to fight the riots in our cities. It 

counts Whitman's rifle and Speck's knife, and the television programs which glorify violence in order to sell 

toys to our children. Yet the gross national product does not allow for the health of our children, the 

quality of their education or the joy of their play. It does not include the beauty of our poetry or the 

strength of our marriages, the intelligence of our public debate or the integrity of our public officials. It 

measures neither our wit nor our courage, neither our wisdom nor our learning, neither our compassion 

nor our devotion to our country, it measures everything in short, except that which makes life 

worthwhile.” 

 

- Robert F. Kennedy, speech at the University of Kansas, March 18, 1968
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Along these lines, Statistics New Zealand publishes a measure of RGDI which Treasury forecasts 

for as illustrated in Figure 5. However it is limited to RGNI. Nevertheless it illustrates well historical 

trends and the composition of New Zealand’s RGNI per capita growth. Along these lines, Statistics 

New Zealand publishes a measure of Real Gross Domestic Income (RGDI). 

 

It is clear from the above that GDP, prima facie, is not sufficient for evaluating the economic 

well-being of a country, or for cross-country comparative analyses. Consequently this paper 

examines possible corrections and alternatives to GDP, such as adjustments for terms of trade, to 

expand Treasury’s perspective and evaluative economic measures for well-being across countries. 

 

 
 

 

GDP is widely cited, however, for clarity and to understand its inherent downfalls it will be 

defined here. It is important to note that there are two approaches of calculating GDP, the 

income approach (GDP
I
) and the expenditure (GDP

E
) approach. For consistency this paper will 

always refer to GDP
E
 as this is the most common approach, evaluating GDP using expenditure 

data. 

 

GDP = C + I + G + NX 

The equation above is GDP in its simplest form where C equals aggregate private 

consumption; I is equal to investment (spending on capital); G equals the sum of all 

government spending; NX equals net exports (total exports minus total imports). Note that 

imports are represented as a negative in the GDP equation. 

 

Nominal, Real and the Deflator 

Nominal GDP is simply GDP calculated at current prices without any adjustments for inflation 

(or deflation). This measure is important for governments, in particular when estimating 

future tax revenues for example. 

 On-the-other-hand, real GDP (RGDP) is an inflation-adjusted measure for GDP that reflects 

and accounts for changes in price levels. In this way RDGP is better for measuring economic 

growth as it measures changes in real output.  

The GDP deflator is a measure of inflation derived from the ratio of nominal GDP to real GDP. 

The deflator, therefore measures price changes in the current year relative to those in the 

base year. In this way the deflator is similar to the consumer price index (CPI), however, the 

deflator has the advantage of not being based on a fixed basket of goods and therefore 

better reflects changes in prices. 

Box 1 - Defining GDP
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Diagram 1 - A historical overview of GDP alternatives

(Fleurbaey & Blanchet, 2013. p.3) 
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2. Existing Economic Growth Interpretations – perspectives and measures 

Challenging the validity of GDP measurement and interpretation is nothing new. In fact, since 

the 1960s5 many organisations have been developing alternative indexes for measuring well-being, 

which are highlighted in Diagram 1. Many of these alternatives have been socially based and are 

therefore inherently difficult to measure, especially across countries. Consequently, this section will 

only examine alternative and complementary financial measures to GDP to ensure that 

measurement across compared constituencies is as consistent and reliable as feasible. This paper 

will take the ‘accounting/monetary approach’ identified in Diagram 1, in particular the ‘equivalent 

income approaches’. 

their perspective

In 2008, the French Government, in collaboration with the OECD, commissioned a report to 

evaluate the measurement of economic performance and social progress (The Report of the 

Measurement of Economic Performance and Social Progress 2009).  

 

The OECD indicates a desire to examine a range of indicators that measure social and 

environmental conditions in addition to monetary measures such as income. While these measures 

are not within the scope of this paper, it is worth noting their importance in assessing well-being 

from other perspectives.
6
 Further, the OECD has acknowledged that GDP does not paint a clear 

picture of material economic well-being; it is merely a measure of flows, failing to address capital 

stock and wealth or economic well-being. As Stiglitz et al. (2009) argue, it is important to look at 

income and consumption rather than production when evaluating material well-being. 

 

The Report of the Measurement of Economic Performance and Social Progress
7 (Stiglitz et al. 

2009) is quick to point out that “no single measure, or even a limited set of measures, can provide all 

the information required to assess and manage an economy” (report revisit p.5). Tying Stiglitz et al.’s 

research to the living standards framework, there is an inherent risk in trying to increase GDP that 

actions now may come at the cost of future well-being, that is, they may jeopardise sustainability. 

GDP fails to measure and account for this opportunity cost. This is to say that Stiglitz et al.’s work can 

be view and interpreted through the LSF. 

 

Earlier OECD work (Alternative Measures of Wellbeing, 2006), identifies that within the “national 

accounts framework, other – and possibly better – measures of economic resources than GDP per 

capita exist.” Reference is made to gross national income (GNI) (GNI is GDP adjusted for income 

abroad) as an alternative monetary measure to GDP. This can be further developed by allowing for 

the depreciation of capital to arrive at net national income (NNI). While these concepts are 

examined in more depth below, it is worth noting that in the view of the OECD, income (both 

                                                             
5
 See Diagram 1 

6
 The more comprehensive we attempt to make the metric, the less meaningful it may become (Stiglitz et 

al. Revisit 2009) 
7
 The Stiglitz-Sen-Fitoussi report on the measurement of economic performance and social progressed is a 

2008 French Government initiative attached to the OECD. 

“Those attempting to guide the economy are like pilots steering a course without a reliable compass. The 

decisions we make depend on what we measure, how we do our measurements and how we interpret 

them. We are almost ‘flying blind’ when the metrics on which action is based are ill-designed. Today there is 

a broad consensus that we need better metrics and that we need to understand the limitations and uses of 

existing metrics”  

(Stiglitz et al. REVIST p.6)
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domestic and foreign-sourced) is much more closely associated with economic well-being than 

domestic consumption.  

 

More recent work conducted by the OECD (Going for Growth, 2010) affirms this and brings to 

the forefront real gross domestic income (RGDI) as a measure of comparing income and output 

across OECD countries and over time. The work finds that factoring in terms of trade effects can be 

of importance in evaluating differences in real income (and therefore material well-being) across 

countries and time. The OECD analysis highlights that the gap between RGDI and RGDP growth for 

some countries (Australian and Norway) has exceeded one percentage point annually over the last 

decade.8 This illustrates that “Terms of trade effects can undermine the accuracy of RGDP per capita 

growth as an indicator of advances in material living standards” (OECD 2010, p.82) 

 

In summary, the OECD and Stiglitz et al. (2009) research indicates that within an accounting 

approach to evaluating economic growth there is a variety of existing measures and metrics that 

help to better evaluate a country’s position across space and time. While the research and analysis 

does not provide a definitive ‘one-size-fits-all’ approach, it goes some way to guiding thought on 

how best to measure New Zealand’s economic growth narrative. 

 

Although, it may be relatively easy to compare two economies with similar economic structures, 

it is difficult to make comparisons involving economies with different structures.9 

what they tell us 

As discussed, GDP is the most commonly cited economic indicator of economic growth, 

however, other measures may also be preferred, such as gross domestic income and net national 

income. 

 

Net national income (NNI) is essentially GDP corrected for net foreign income, indirect taxes and 

capital depreciation. “NNI is defined as gross domestic product (GDP) plus net receipts of wages, 

salaries and property income from abroad, minus the depreciation of fixed capital assets (dwellings, 

buildings, machinery, transport equipment and physical infrastructure) through wear and tear and 

obsolescence” (OECD, 2009). NNI essentially adjusts GDP for net transfers from abroad and capital 

depreciation. Broadly, it is important to account for capital depreciation as this allows for new and 

additional capital to be included as well as accounting for the more rapid obseleseance of some 

capital, particularly with the pace of thechnological change. 

 

The differences between GDP and NNI are evident, and, as the OECD (2014) highlights, they are 

theroretically superior, measuring countries’ ability to purchase. However, there are some 

practicality difficulties. The OECD (2014, p.28) notes that the majority of the difference between 

GDP and GNI can be accounted for by net receipts of the property income account. The key issue 

here is that retained foreign earnings are recorded as an income reciept and where a country has 

large outward foreign direct investment then the GNI figure would be distorted due to much of the 

foreign income never actually returning. Because of this difficulty and the issues associated with 

measurement of international flows and depreciation, GDP is the most widely used, despite its 

(theororetical) inferiority. (OECD, 2014, p.28) 

 

Despite its limitations NNI is a useful tool for theoretically evaluating economic well-being to 

examine the difference in country rankings withing the OECD between GDP and NNI measures. As 

Figure 4 illustrates, NNI per capita is consistently less than GDP per capita. This indicates that GDP 

                                                             
8
 Canada and New Zealand also saw a substantial gap, although to a lesser extent. 

9
 The Penn World Table (PWT) goes some way to resolving these comparative difficulties. 
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per capita “overstate[s] the level of economic resources that contribute to well-being” (Boarini, 

Johansson, & Mira d'Ercole, 2006, p.14). Furthermore, OECD country rankings on the basis of NNI 

per capita and GDP per capita are very similar with “simple and rank correlation coefficients of 0.98 

and 0.95, respectively” (Boarini, Johansson, & Mira d'Ercole, 2006, p.14). From this we can infer that 

GDP per capita can be a useful proxy for income per capita. Thomas Piketty says that “national 

income is within 1-2 percent of domestic product” (Piketty, 2014, p.44). This is further illustrated in 

Figure 4. As a result, it may not be useful to examine NNI as a separate measure from GDP when 

evaluating economic well-being.  

 

Real gross domestic income (RGDI) “measures the purchasing power of the total incomes 

generated by domestic production (including the impact on those incomes of changes in the terms 

of trade); it is equal to gross domestic product at constant prices plus the trading gain (or less the 

trading loss) resulting from changes in the terms of trade” (OECD, 2001). Consequently, RDGI is a 

good GDP corrector as it factors the gains (losses) from Terms of trade. 
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Figure 4 - NNI and GDP per capita Growth, average annual growth, 1994-2003 

Source: Boarini, Johansson, & Mira d'Ercole, 2006, p. 14

Source: Boarini, Johansson, & Mira d'Ercole, 2006, p. 14

Figure 4 - NNI and GDP per capita, US$ current prices and PPPs, 2003
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an understanding

Simply put, the terms of trade are the ratio of two price indices: exports and imports. Terms of 

trade can be seen as a measure of purchasing power - an increase in export prices relative to import 

prices allows larger volumes of imports to be purchased with a given volume of exports. An 

improvement in a country’s Terms of trade will mean that it will get ‘more-for-less’. Due to this 

implied increase in purchasing power, terms of trade may be understood as an income transfer to or 

from the rest of the world. Generally, terms of trade are influenced by exogenous price shifts which 

influence the allocation of resources and investment. A domestic example of this is the 35 percent 

increase in dairy investment during the 1990s when dairy prices increased by 31 percent. 

Consequently, an improvement in terms of trade will make the country, as a whole, better off, all 

else equal. 

What does this all mean? Firstly, it is important to understand that the factors of terms of trade 

movement will influence the macro-economic environment differently. Two examples sum this 

nicely:  

1. A decrease in terms of trade due to a fall in export prices will initially affect exporters with a 

long-term flow-on effect to households.  

2. On the other hand, a fall in terms of trade due to an increase in import prices will affect 

businesses and households more directly.  

From an economic growth perspective, as Mendoza (1997) and Blattman, Hwang and Williamson 

(2003) highlight, favourable terms of trade will generally aid economic growth. As a result of the 

terms of trade behaving as a return on investment and as a proxy for purchasing power, terms of 

trade volatility will have an adverse impact on economic growth and well-being. Increased volatility 

equates to increased risk and uncertainty which typically leads to a decrease in investment, this may 

also adversely impact economic sustainability. Bateman, Hwang and William (2003) in particular 

highlight this for New Zealand which is discussed further on; see the New Zealand Perspective 

section. 

 

The issue with GDP and terms of trade is that favourable terms of trade can act as a GDP 

deflator as it is a “price phenomenon” (OECD 2010, p. 82). Terms of trade effectively enter the 

circularly flow model with a negative weight at the point where it enters as net exports. This is 

because, the “drop in import prices will typically lead to more imports. This larger amount of imports 

then gets subtracted from gross output to get real GDP, without any adjustment being made for 

their new lower price” (Kohli, 2003, p.44). The Stiglitz, Sen and Fitoussi report (2009) acknolwedges 

this issue but to not extend analaysis further.10 “Consequently, the beneficial effect of an 

improvement in the Terms of trade is not captured by real GDP measures” (OECD 2010, p. 82). 

 

A useful illustration of how terms of trade contributes to economic growth can be found in 

Figure 5 which illustrates the positive contributions of the terms of trade to New Zealand’s RGNI per 

Capita since 1991 through to a 2019 Treasury forecast. 

                                                             
10

 This is discussed further in 4.0 The International Perspective - The Penn World Table. 
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3. The New Zealand Perspective 

At this point, it is clear that there are alternative ways of correcting GDP to evaluate economic 

well-being from alternative perspectives, but what does this mean from New Zealand’s perspective? 

What is New Zealand’s position based on these findings and what does this tell us, in particular 

about risk and economic sustainability? This section aims to answer these questions and paint a 

picture of what the statistics tell us about our past, our present, and our future.  

 

Before proceeding, it is worthwhile defining risk. Risk is widely regarded as the impact of 

uncertainty on objectives.
11

 ‘Objectives’ for Treasury can be framed by the LSF as New Zealand’s 

ability to access desired levels of Economic, Natural, Social and Human Capital. It is useful to view 

‘managing risk’ as managing New Zealand’s resilience to the consequences of risk. ‘Resilience’, 

according to the World Economic Forum (WEF) can be broken down into five components (World 

Economic Forum, 2013)
12

: 

1. Robustness 

2. Redundancy 

3. Resourcefulness 

4. Response 

5. Recovery 

As a natural consequence, exogenous risks such as a Chinese economic slowdown or falling world 

commodity prices are of significant concern as building resiliance to these is somewhat difficult. In 

this way, ‘robustness’ is key to managing and mitigating economic risk. The WEF suggests 

‘modularity’ as part of the management and mitigation techniiques, in particular responses to 

shocks should be ‘modular’. ‘Modularity’ refers to “Mechanisms designed to prevent unexpected 

shocks in one part of a system from spreading to other parts of a system can localise their impact, as 

happened with the contagion from investment banking to retail banking during the 2007-2008 

financial crisis.” (World Economic Forum, 2013, p.30) 

 

 Box 2 provides an overview of what the International Monetary Fund (IMF) sees as New 

Zealand’s economic risks. 

 

Box 2 - Risk Assessment Matrix: New Zealand 

Risk Assessment Matrix
13

(Source: Adapted from IMF Country Report No. 14/158, 2014, p. 6) 

Main Sources of 

Risks 

Overall Level of Concern 

Likelihood Expected Impact on Economy 

A sharp growth 

slowdown in 

China 

Low/Medium 

Medium 

China and Australia are the top two destinations for New Zealand exports, 

leaving growth prospects vulnerable to their economic outlook. A sharp 

slowdown in China would likely affect New Zealand directly through the 

terms of trade and indirectly through its impact on Australia as China 

                                                             
11

 International Standard on Risk management ISO 31000 
12

 For a detailed overview of these five components see the WEF’s 2013 Global Risks 2013 Eight Edition 
13

 The Risk Assessment Matrix (RAM) shows events that could materially alter the baseline path (the 

scenario most likely to materialize in the view of IMF staff). The relative likelihood of risks listed is the 

staff’s subjective assessment of the risks surrounding the baseline (“low” is meant to indicate a 

probability below 10 percent, “medium” a probability between 10and 30 percent, and “high” a 

probability of 30 percent or more). The RAM reflects staff views on the source of risks and overall level 

of concern as of the time of discussions with the authorities. Non-mutually exclusive risks may interact 

and materialize jointly. 
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accounts for a large share of demand on Australia’s exports. The flexible 

exchange rate serves as an important buffer against the terms of trade 

shocks.

Surges in global 

financial market 

volatilities 

High 

Medium 

Orderly tapering [of monetary policy] would likely be beneficial for the 

economy and may help bring about exchange rate depreciation. However, 

a bumpy exit from unconventional monetary policies and bouts of market 

volatility would likely raise the cost of New Zealand banks’ offshore 

wholesale borrowing. 

Sustained 

decline in 

commodity 

prices 

Medium 

High 

As commodity exports form a substantial part of New Zealand’s total 

exports, a sustained decline in global commodity prices would have an 

adverse impact on national income and overall economic activity. The 

floating exchange rate would help to buffer the impact. 

the New Zealand perspective 

As noted earlier, terms of trade (“terms of trade”) can be interpreted as purchasing power; an 

increase in export prices relative to import prices allows larger volumes of imports to be purchased 

with a given volume of exports. One important thing to note, however, is the lack of control New 

Zealand has over its terms of trade (Steenkamp, 2014). This is largely due to prices being determined 

exogenously.  

 

Historically, New Zealand’s terms of trade levels have been increasing, the last decade in 

particular has seen a marked increase and have been a key driver of economic growth of late. Indeed 

the IMF (2014, p.4) concludes: “Strong terms of trade have narrowed the 2013 current account 

deficit to 3.25 percent of GDP and have contributed to the elevated New Zealand dollar...”. 

Steenkamp (2014) in part, attributes this to the low-cost manufacturing in East-Asia which has 

helped reduce import prices. However, this has contibuted to holding “back growth in the non-

agricultural tradable goods sector” (IMF, 2014, p.4). Although Steenkamp does caveat this with ‘non-

oil import prices’ as New Zealand has faced much higher real oil import prices.  

 

What does the Terms of trade increases tell us about New Zealand’s economic growth story? 

Grimes (2006) notes: 

 

Consistent with the international evidence, we find that terms of trade 

developments explain a considerable portion of New Zealand’s growth 

performance across a range of economic regimes. We can explain 

approximately half the variance in annual GDP growth over 45 years by two 

variables: the level of the terms of trade and the volatility of real import prices. 

(Export price volatility does not show a statistically significant effect on GDP 

growth.) The relationship is robust across four economic regimes: (i) the pre-oil 

shock period (1960-1975); the period following the first oil shock and prior to 

the major economic reforms (1976-1984); the period during which major 

reforms were implemented (1985-1994); and the “post-reform” period (1995-

2004) (Grimes, 2006, p.iv)  

 

Two important points can be taken from Grimes’ (2006) conclusion: one, the level of terms of trade 

and; two, the volatility of real import prices. Grimes (2006) further describes the impact of terms of 

trade on economic growth as follows: 

 

A high terms of trade increases returns to producers and so raises investment 

and thence economic growth. High variability in the terms of trade causes 
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reallocation of both inputs (production processes) and outputs, with a loss in 

output while reallocation takes place. Former investments may no longer be 

profitable to continue operating and may have to be scrapped so reducing the 

effective capital stock. Ex ante uncertainty associated with high relative price 

volatility of both inputs and outputs may reduce investment where hedge 

markets are incomplete. (Grimes, 2006, p.12) 

 

Grimes’ analysis of the Terms of trade provides context to the risks outlined in Box 2. In 

managing the risks associated with high Terms of trade and Terms of trade volatility, the IMF (2014) 

projects the Terms of trade to ease somewhat as global dairy prices moderate in the near-term, but 

still remain high relative to historical Terms of trade levels. In turn this will assist in growth of 

national income. Furthermore, it is the IMF’s belief that New Zealand has the policy space to help 

buffer against Terms of trade and other external shocks, in particular through the floating exchange-

rate. Evidence for this can be gleamed from Figure 5, Figure 6, and Figure 7.  

 

In understanding New Zealand’s current Terms of trade situation its impact going forward, a 

high-level overview of New Zealand’s economic history would be beneficial. Of particular interest is 

the divergence between RGDP and RGDI (real gross domestic income) as this helps to paint a picture 

of how terms of trade impact domestic income and levels, and of course, output. Examining the 

Statistics New Zealand data, which extends as far back as 1988, a clear picture emerges where peaks 

in terms of trade lead to RGDI growing at a more rapid rate than RGDP. This divergence serves as a 

useful illustration of how terms of trade, when favourable, give New Zealand significantly more 

purchasing power. The key however, is to understand what is contributing to the growth and spikes 

in RGDI, RGDP and terms of trade.  

 

As Figure 8 and Figure 9 clearly illustrate, there was a rapid increase in commodity prices in 

2006-2008 and have remained high since, albeit with some volatility. Despite the volatility there 

were significant terms of trade gains (as illustrated in Figure 5) where we can see income and output 

begging to diverge at pace. “New Zealand’s terms of trade are quite volatile, and over recent months 

world dairy prices have fallen sharply. However, even at current levels, real world dairy prices 

remain well above levels in the decade prior to 2003/04. Along with strong prices for New Zealand’s 

other commodity exports, this suggests that the terms of trade will remain above those experienced 

in the 1980s and 1990s.” (Kendall, 2014, p. 15) This view is supported by Treasury’s Half Yearly 

Economic and Fiscal Update 2014 forecast data as illustrated in Figure 5 and Figure 7 which reflect a 

slow down in terms of trade growth but a continual growth in RGDI, which indicates a continued 

increase in economic living standards. 

 

Favourable terms of trade indicate relatively high prices for New Zealand’s exports compared to 

the cost of imports. Despite favourable high terms of trade and the consequent recent divergence of 

RGDI from RGDP, there is evidence to suggest that the price of key goods and services in New 

Zealand are especially high by international14 standards. Some work has been undertaken by the 

Victoria University of Wellington (VUW) Business School, which examines the evidence from the 

International Comparison Program’s (cf. Box 3) 2005 round. Specifically, the VUW study examined 

New Zealand’s national price levels15 against the OECD as a relative base. Evidence from the ICP and 

the study suggested that there is a strong correlation between high price levels and high per capita 

income. Given New Zealand’s position in the OECD rankings, it would be expected that New Zealand 

would face relatively low national price levels overall. However, evidence points in the opposite 

direction, in particular, the prices of goods and services associated with investment, property, 

construction, and utilities (water, gas, electricity) are relatively expensive in New Zealand (Gemmel, 

                                                             
14

 Relative to the OECD 
15

 Price levels refer to the difference between nominal and PPP exchange rates when aggregated to GDP 
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2014). Gemmel (2014) attributes the relative high price levels to the relatively high cost of capital 

and intermediate goods in New Zealand due to high excises, New Zealand’s distance from global 

markets and industry regulation. 

 

Additional analysis by the Reserve Bank of New Zealand (RBNZ) suggests that China has had an 

impact on world prices of New Zealand’s goods and exports, vis-a-vis terms of trade. This is 

discussed further on in 3.2 – Terms of Trade and Trade Concentration. A more detailed and longer 

horizon of New Zealand’s economic history and the effect of terms of trade can be found in the Penn 

World Table section. 
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Figure 5 - Sources of New Zealand's RGNI growth per capita (3 year moving average, 1991-2019)
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Figure 5 - Sources of New Zealand’s RGNI growth per capita, 1991-2019 

 Source: Statistics New Zealand Data, Treasury Half Yearly Economic and Fiscal Update 2014 
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Figure 6 - New Zealand’s real income has been boosted by the higher terms of trade 

 
Source: Kendall, 2014, p. 14 

 

 

 

 

 

 

OIA 20150339 Page 25 of 48



 

21 

 

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

22

24

26

28

30

32

34

36

38

40

Figure ## - New Zealand's RGDP and RDGI vs. Terms of Trade (RHS) 1988-2019
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Figure 7 - New Zealand’s RGDP and RGDI vs. Terms of Trade (RHS), 1988-2019

Source: Statists New Zealand, Treasury Half Yearly Economic and Fiscal Update 2014

 

 

 

 

 

 

OIA 20150339 Page 26 of 48



 

22 

 

Figure 9 - Real Commodity Prices (NZD prices) 

Source: ANZ Banking Group, IMF, Statistics New Zealand, RBNZ 

Figure 8 - Real Commodity Prices (world prices) 

Source: ANZ Banking Group, IMF, Statistics New Zealand, RBNZ 
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Shifts, risks and opportunities 

Prima facie, our high terms of trade means that we can buy relatively more imports per export 

which is beneficial to the consumer as many household goods are imported (therefore, increasing 

well-being in one sense). However, Terms of trade volatility can foster uncertainty and impact 

resource allocation. This creates a certain level of economic risk while also threatening economic 

sustainability. Shifts in Terms of trade will shift the volume of imports a country is able to buy per 

unit of export. Consequently, an export market that lacks diversification is likely to foster an 

economy that is more susceptible to shifts in price or demand for the merchandise and services it 

exports, ergo are particularly susceptible to Terms of trade changes and volatility. This is further 

exacerbated for a commodity exporting country, such as New Zealand (Jansen, 2004). However, 

generally, as a commodity
16

 exporter New Zealand can sell all of its exports, but is still vulnerable to 

price fluctuations. 

 

New Zealand certainly fits the above description. Our trade concentration index
17

 is 0.17, which 

is unfavourably above the OECD average of 0.12 and “New Zealand’s goods export base is amongst 

the least diversified of the OECD member countries, and it has become less diversified over the past 

decade or so.” (MEI march 2014). Further, New Zealand’s geographic trade concentration is high 

with “about two thirds of New Zealand’s export goods – mainly agricultural products – going to 

China, Australia, and other parts of Asia.” (IMF, 2014, p. 5) New Zealand’s Terms of trade volatility 

has been somewhat erratic too. Furthermore, much of New Zealand’s exports are commodity based, 

in particular, dairy, making a large portion of our export base subject to price volatility in a single 

industry. This warrants an examination of our trade concentration. 

 

China is our biggest trading partner, followed by Australia and The United States (Statistics New 

Zealand, 2014). China’s rise to being our biggest export partner is a new phenomenon; in 2001 China 

accounted for a mere 4.1% of New Zealand’s goods exports (Treasury, 2014) compared to today’s 

23%. The IMF (2014) identifies a sharp economic slowdown in China as the main external threat to 

New Zealand’s economic outlook. Given this rapid growth in exports to China, the questions is 

whether this is sustainable and if New Zealand is becoming too reliant on China as an export partner. 

In addition, what is the consequence of such an intense trade concentration? These are important 

questions, what follows is a high-level overview of New Zealand’s position in relation to these 

questions. 

 

China’s economy has grown rapidly in the past few decades, and with it China’s share of global 

output and trade. Today, China stands as the world’s largest exporter, “accounting for over 11 

percent of world merchandise exports” (RBNZ, p3). Over ten percent of world merchandise imports 

(World Trade Organisation, 2014), and almost 25 percent of New Zealand’s goods export share is to 

China (RBNZ, 2014, p3). Within our exports to China, dairy, forestry, seafood, and wool are the 

largest exports (see Diagram ??) and the second largest destination for meat products and hides, but 

China is also becoming an important destination for other exports (Kendall, 2014).  

 

Whole milk powder dominates New Zealand’s dairy exports to China, which has seen a 

significant surge over the past five years. Several factors can be attributed to this. Urbanisation has 

been a key driver in the demand surge as dairy consumption per capita in urban areas is around 

three times higher than in rural areas (Kendall, 2014). Following the 2008 Chinese melamine scare, 

milk product production has stagnated and there has been a strong shift in consumer preference for 

                                                             
16

 Elaborate on commodity and source (possibly Grimes or Steenkamp) 
17

 United Nations Conference on Trade and Development (UNCTAD) trade concentration index. The index 

is bounded between 0 and 1, the higher the index value, the more concentrated a country’s goods 

exports are. 
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imported dairy products. New Zealand has a reputation for high quality dairy products (especially 

relative to Chinese producers). This all has provided a boom for New Zealand’s dairy export sector, 

especially for whole milk powder exports. 

 

The above makes China a highly valuable trading partner; however, it faces slower economic 

growth than it has seen in the past. Due to structural challenges the Chinese government has 

announced a broad reform agenda which includes fiscal reform, loosening of social policies and 

financial liberalisation. Consequently, China’s economy will begin to look somewhat different. The 

Reserve Bank of New Zealand (RBNZ) has examined two scenarios covering slowing Chinese 

economic growth and structural reform. RBNZ’s first scenario involves successful Chinese reform, 

resulting in further urbanisation and thus higher incomes. In turn this is likely to result in continued 

growth of demand for both dairy and other New Zealand export products. Scenario two begins with 

a bleak outlook: a sharp slowdown in China’s growth rate. An investment-led, short-term slowdown 

of Chinese growth may not have an adverse impact. However, a longer-term slowdown would 

certainly have flow on effects to Chinese consumers and eventually on New Zealand’s demand. On 

the other hand, given that much of New Zealand’s export base to China is commodities, price rather 

than volume will have a greater impact. However, as the RBNZ (2014) highlights, a fall in commodity 

prices would likely be mitigated by a weakening of the New Zealand dollar against advanced 

economies’ currencies. This highlights some of the risks in having a high trade concentration with 

China, although, the share of New Zealand’s “trade with China is not out of proportion with China’s 

share of global economic output” (Kendall, 2014, p.22). 

 

Having examined the two possible scenarios put forward by RBNZ, New Zealand’s heavy trade 

concentration with China is not necessarily an disproportional risk. Indirect risks due to China’s 

impact on the global economy have more material significance to New Zealand’s economic risk 

profile. Simply put some of New Zealand’s other major trading partners (in particular Australia) are 

relatively more exposed to Chinese investment cycles, such as, Australia where over two-thirds of 

their exports to China are mining-related. Here, an investment-led slowdown in the Chinese 

economy would impact Australia’s exports to China which in-turn, may impact Australia’s demand 

for New Zealand exports (this has been identified by both the RBNZ (Kendall, 2014) and the IMF 

(2014). However, as the IMF (2014, p.11) highlights: 

 

“New Zealand is well integrated into global markets for these products 

which would buffer shocks that arise from weaker demand in China. The 

floating exchange rate will also help by depreciating when the terms of 

trade fall, making other tradable goods and services more competitive. 

The impact of a faster-than-anticipated decline in the terms of trade on 

nominal output would affect budget revenue more broadly.” 

 

Therefore, trade with China is increasingly important to New Zealand and the global economy. 

While there are some risks associated with such a high trade concentration with China, the risks are 

not disproportional to China’s share of trade in the global economy. If anything, New Zealand, in 

terms of economic risk, is better placed than some of its trading partners, such as Australia. 
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Figure 10 - OECD Trade Concentration Index 

Figure 11 - New Zealand’s export and import share by country, 2014
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4.0 The International Perspective - The Penn World Table 

 

The road thus far has examined the domestic perspective, but what can be gleamed from a more 

global and cross-country comparative perspective? GDP per capita is oft used as a measure of 

economic growth, but as discussed has its limitations. As this paper has discussed, there are many 

adjustments which have been identified and evaluated for measuring economic growth within a 

country.  

 

Stiglitz, Sen and Fitoussi examine ‘economic activity and societal well-being’ and consider that 

when looking at open economies, two adjustments should be made. First: “income from domestic 

production may accrue to foreign companies and citizens, so measures of what is produced in the 

country (such as GDP) may differ from measures of the income of those within the country”  (Stiglitz, 

Sen, & Fitoussi, 2009). The second adjustment relates to price changes: “There may be marked 

differences between the prices of the goods produced by the country and the prices of the goods 

consumed by the country” (Stiglitz, Sen, & Fitoussi, 2009) (hence, the terms of trade). 

 

Of particular use is the incorporation of terms of trade in evaluating relative economic growth 

and well-being within a country. For New Zealand, Statistics New Zealand adjusts for terms of trade, 

as does the Australian Bureau of Statistics. However, these adjustments are not sufficient for 

evaluating cross-country economic growth narratives. The Penn World Table (PWT) can be used for 

this comparison. In short, the PWT is a compendium of economic data covering relative levels of 

income, inputs, outputs and productivity for 167 countries between 1950 and 2011. 

 

While Treasury does not, at present, utilise the PWT in its international comparisons it does 

provide a useful comparator platform. The PWT (version 8.0) allows its users to more effectively 

evaluate economic growth and material living standards across countries and time. This section 

examines the New Zealand story of economic growth and material living standards from the PWT 

perspective.  

what is it?18 

The Penn World Table (PWT) has long been a source of economic data for those interested in 

comparing the economic growth and living standards stories across both countries and time. GDP 

rehularly is adjusted using exchange rates to allow for comparing GDP growth across countries. The 

problem being that this requires an assumption that the exchange rates are representative of all 

relative prices in an economy, whereas in reality it is based on traded goods and services. Feenstra 

et al. (2013) find “that the exchange-rate-converted GDP per capita level underestimates the PPP-

converted GDP per capita level for poorer countries” (p.17). Hence the PWT corrects this by using 

prices for different expenditure categories within each country
19

, which are then used to create an 

overall price level PPP.  

 

                                                             
18

 For a detailed overview of the latest iteration of the PWT (8.0) visit: 

http://www.voxeu.org/article/recasting-international-income-differences-next-generation-penn-world-

table 
19

 Around 1000 products are prices in every country in order to cover investment and consumption, these 

are then combined into 100 ‘basic’ headings 
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Primarily, the PWT reports real GDP data using multiple International Comparison Program (ICP) 

benchmark data to construct PPP exchange rates20. Thereby correcting for differences in prices 

across countries and allowing the measurement of relative price levels. Specifically, and beneficially 

(from the perspective of this paper), the latest iteration allows for the measurement of the relative 

prices of exports and imports (terms of trade), therefore, capturing relative living standards through 

RGDPe and relative productive capacity through RGDPo. Real GDP Expenditure per capita is a 

measure of comparative living standards as it covers process for consumption and investment but 

not for imports or exports (Feenstra et al. 2013 p.5). Real GDP Output per capita is a measure that 

reflects the relative prices of exports and imports and is thereby a measure of relative productive 

capacity (Feenstra et al. 2013 p.5). Thus, inferences about relative prices within and between 

countries can be made and the relative economic well-being of countries can be examined.  

 

 
 

Having faced criticism in the past, in particular about differences in benchmark data, the PWT, 

now in its eighth iteration, addresses criticisms and provides additional information useful to 

understanding a country’s economic story. As discussed, in constructing its data, the PWT makes use 

of the ICP’s benchmark data in addition to national accounts data. There are some inherent 

limitations21 to these data sources; however the latest iteration accounts for these wherever 

possible. Feenstra et al. (2009) recommend the use of RGDP
e
 as the best measure for comparing 

relative living standards across countries and over time. An overview of the various data series 

produced in PWT8.0 can be found in Table 1. 

 

Table 1 -An overview of the various data series produced in PWT8.0 

Series Best Use Example

RGDP
NA

 Studies only requiring (output-based) growth rates 

over time and comparing growth rates across 

countries. 

Dependent variable in (cross-country) 

growth regressions. 

CGDP
e
 Expenditure-based, to compare relative living Initial level in growth regressions requiring 

                                                             
20

 The PPP gives the quantity of local currency (e.g. NZD) needed to by a bundle of goods worth one dollar 

in the US. To obtain the price level, the PPP is divided by the nominal exchange rate, thereby giving 

relative price levels to the US. 
21

 Such as issues with marking price comparisons across countries, in particular between rich and poor 

countries 

Box 3 - The International Comparison Program

 

 “The International Comparison Program (ICP) is a worldwide statistical partnership to collect 

comparative price data and compile detailed expenditure values of countries’ gross domestic 

products (GDP), and to estimate purchasing power parities (PPPs) of the world’s economies. 

Using PPPs instead of market exchange rates to convert currencies makes it possible to 

compare the output of economies and the welfare of their inhabitants in real terms (that is, 

controlling for differences in price levels). 

... 

The ICP involves 199 countries. It produces internationally comparable price and volume 

measures for gross domestic product (GDP) and its component expenditures. The measures 

are based on purchasing power parities (PPPs). To calculate the PPPs, the ICP holds surveys 

every six years to collect price and expenditure data for the whole range of final goods and 

services that comprise GDP including consumer goods and services, government services and 

capital goods.” - The World Bank 

Source: http://siteresources.worldbank.org/ICPEXT/Resources/ICP_2011.html 
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standards across countries at a single point in time. relative living standards. 

CGDP
o
 Output-based, to compare relative productive capacity 

across countries at a single point in time. 

Initial level in growth regressions requiring 

productive capacity or productivity. 

RGDP
e
 Expenditure based, to compare relative living 

standards across countries and over time.

Living standards of China today compared 

to the US at some point in the past. 

RGDP
o 

Output-based, to compare relative productive capacity 

across countries and over time. 

Productive capacity of China today 

compared to the US at some point in the 

past. 

DA Development accounting, the sources of differences in 

living standards at a point in time 

Is the US richer because of more inputs, 

higher productivity, or both? 

GA Growth accounting, the sources of economic growth 

over time 

Analysis of the sources of economic 

growth over time  

The adjustments used by Statistics New Zealand to convert real GDP to real GDI rely on the 

application of alternative price deflators to estimate terms of trade trading gains and losses (see 

Section 2.2 and Figure 5). Similar adjustments are made by the Australian Bureau of Statistics (see 

Section 5.1 below).  

 

The distinctions made between RGDP
e
 and RGDP

o
 in the latest version of the PWT are made in a 

multilateral setting. The methodology covers a number of issues related to index numbers, multiple 

benchmark years and the terms of trade. Overall, the latest version of PWT provides insights into a 

wide range of issues including relative living standards, relative productivity levels, and the effects of 

changing income levels on country price levels over time.  

 

The focus here is on the terms of trade. In essence, previous versions of PWT, and related cross-

country comparisons by the World Bank and OECD, are closer to measures of RGDP
e
 because they 

use PPPs based only on prices of consumption and investment (i.e. domestic final expenditure, also 

known as domestic absorption). In contrast, the new output measure accounts for differences in the 

prices of exports and imports. These distinctions have been noted by the OECD, who concludes that 

their cross-country measures are in fact closer to RGDP
e
.  

 

The PWT background papers note that the difference between the cross-country measures of 

RGDP
e
 and RGDP

o
 should be interpreted as a measure of the gains from trade from having export or 

import prices that differ from the international reference prices. As a result, some countries – with 

higher-than-average exports prices or low import prices – will gain in the sense that RGDPe exceeds 

RGDP
o
, whereas other countries will have RGDP

e
 less than RGDP

o
 due to low export prices or high 

import prices. The approach used to estimate export and import prices incorporates quality 

adjustments, is carried out for merchandise goods, and uses information from 1984 to 2007. It is 

possible that some of the differences in the levels of RGDP
e
 and RGDP

o
 for individual countries are 

influenced by the specifics of the methodology. In addition, differences between the PWT 

methodology and approaches used by national statistical agencies can create differences between 

the evolution of what are otherwise conceptually similar variables.  

the New Zealand Story 

 

The PWT further strengthens the argument for considering alternative measures of GDP in 

explaining New Zealand’s economic growth story within the LSF. The PWT data, as illustrated in 

Figure ##, highlights more definitively the impact and contribution the terms of trade has on 

economic well-being in New Zealand. Furthermore, the PWT data allows for comparison of relative22 

                                                             
22

 The PWT uses PPPs to convert to USD across multiple ICP benchmark years which allow us to compare 

RGDP
e
 and RGDP

o
 across countries and time.  
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economic living standards across time and countries, the benefit of which allows us to see how the 

terms of trade impact New Zealand specifically.  

 

As Feenstra et al. (2013) point out; the best data series in PWT 8.0 to compare living standards 

across countries is RGDPe, which is RGDP from the expenditure side. RGDPe represents RGDP at 

chained PPPs, that is, RGDP adjusted for changing (over time) reference prices and PPPs enabling 

comparisons over time. RGDP
o
, which represents RGDP from the output side should be used in 

comparisons as the differences between RGDP
e
 and RGDP

o
 reflect a country’s terms of trade – 

indeed this is reflected by Kohli (2004) and (2006) (Feenstra et al., 2013, p.13). Together the two 

measures tell a story of a growth in income which is stronger than output growth during times of 

favourable and peaking terms of trade. While not utilised in this paper, it is worth noting that earlier 

versions of the PWT make use of RGDPNA23 which is constant-price RGDP using national-accounts 

growth rates in extrapolations as opposed to chained PPPs. 

 

Figure 12 plots the PWT’s RGDP
e
 and RGDP

o
 series for New Zealand from 1950 through to 2011 

which yields PWT the terms of trade effect. This is plotted against Statistics New Zealand’s terms of 

trade data from 1970 through to 2011 on the secondary axis24. As the graph illustrates, there has 

been more rapid growth in relative economic living standards in New Zealand (compared to the US) 

than in output based growth, which indicates that New Zealand has benefitted from “improvements 

in ... terms of trade, rather than from improvements in productive capacity.” (Feenstra et al., 2013, 

p. 26) At this point a broader look at New Zealand’s economic history in conjunction with PWT data 

will highlight the significance terms of trade can have on economic well-being. Of particular interest 

is the divergence between RGDPe and RGDPo in certain periods of economic history, such as periods 

of high terms of trade and high world commodity prices, as these moments will serve to illustrate 

the contribution terms of trade has on economic growth.  

 

Figure 12 shows, immediately after World War II, New Zealand benefited from high export prices 

and favourably high terms of trade. This is reflected by the divergence between RGDP
e
 and RGDP

o
. 

This was reinforced by the wool price boom in the 1950s. However, as the terms of trade became 

more volatile from the 1950s through to the late 1960s the gap between RGDPe and RGDPo 

remained relatively consistent due to the effect the terms of trade volatility has on economic growth 

as discussed in section two. The collapse of wool prices in the late 1960s saw a dramatic downturn in 

New Zealand’s terms of trade which resulted in the convergence of RGDPe and RGDPo. Again the 

early-to-mid 1970s saw strong commodity prices for New Zealand’s exports which resulted in a 

sharp growth of RGDP
e
 while output did not dramatically increase. Again this fostered divergence 

between the two measures of RGDP. However, this was short-lived. New Zealand was ‘Britain’s 

farm’, so when Britain joined the European Economic Community in 1973 New Zealand was forced 

to try to find alternative trading partners. The result was a rapid decline in its terms of trade and a 

small fall in output. This was further exacerbated by the oil-shock aftermath shortly thereafter and 

RGDPe and RGDPo converge on each other. 

 

From 1975 through to the early 2000s, the terms of trade were not as volatile, instead trending 

relatively flat. This may be attributed the 1984 economic reforms
25

 which continued through to 1993 

due to unsustainably high inflation and foreign debt (Stillman, Velamuri, & Aitken, 2008). Globally, 

the 1980’s was a decade of structural adjustment (Stillman, Velamuri, & Aitken, 2008). Consequently 

we see little divergence between the two RGDP measures, with RGDP
e
 and RGDP

o
 jumping either 

                                                             
23

 RGDP
NA

 equals RGDPO in 2005 but whose growth rate is taken from the National Accounts of each 

country rather than being generated using multiple benchmark years. 
24

 Note, the Statistics New Zealand Terms of Trade data reflect merchandise terms of trade only. 
25

 The reforms, colloquially known as Rogernomics, included reducing income tax, the introduction of GST 

and removing import licences, and floating the exchange rate among others. 
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side of one another. From the early 2000s we see a steady increase in New Zealand’s terms of trade 

with gains being more rapid from 2006 onward. At this point we see strong divergence between 

RGDPe and RGDPo, indicating that New Zealand’s relative purchasing power (and relative economic 

living standards) is increasing at some pace, while New Zealand’s output (RGDP
o
) actually begins to 

decline. This is partly due to the record high world commodity prices and their rapid increase. 
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Figure 12 – New Zealand’s RGDP per capita vs. Terms of Trade (RHS), 1950-2011 
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5.0 The Penn World Table – selected international comparisons 

 

This paper has thus far examined New Zealand’s domestic perspective. However, even more can 

be gleamed from a cross-country comparison. This section briefly presents on the preliminary 

economic growth stories the PWT tells for Australia, Chile, and Norway and compare these to the 

New Zealand story. 

 – terms of trade and economic growth

 

Australia, New Zealand’s second largest trading partner, is also predominately a commodity 

exporter. Dissimilarly, however, Australia’s primarily exported commodity is iron ore. China takes 

the largest share of goods and service exports from Australia. However, when this is broken down to 

merchandise, the story is even more concentrated with China accounting for over 35 percent of 

Australia’s exports, again this is a recent phenomenon.  

 

In 2009, China overtook Japan to become Australia’s largest export destination, and by 2013 

China accounted for over 35 percent of Australia’s merchandise exports (Atkin & Connolly, 2013). 

Much of this recent growth in exports to China has been driven by demand from China for resources 

such as iron ore. Here some resemblance to the New Zealand story can be seen; the growth in New 

Zealand’s and Australia’s exports to China has been a consequence of China’s rapid industrialisation 

and urbanisation. Comparatively, however, the nature of our export bases to China paint a different 

picture, not only in their composition, but also in terms of economic risk and sustainability. 

 

As noted, much of Australia’s exports are resource commodity based, and while the Reserve 

Bank of Australia (RBA) acknowledges this, and implicitly supports this by pointing to other export 

partners in the Asia-Pacific region, it may do so at its peril which such a reliance on commodity 

exports to China. As shown in Figure 14 Australia, like New Zealand, is facing historically high terms 

of trade. This coupled with high commodity prices (cf. Figure 8) has led the divergence between 

Figure 13 - China's Share of Selected Asia-Pacific Countries' Merchandise Exports 

Source: Kendall, 2014, p.17 
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RGDP
e
 and RGDP

o 
that is clear from 2008 onwards. The issue here being the forecasted slowdown in 

the Chinese economy as China’s reform agenda is implemented. Indeed, as the RBA26 itself noted, 

China is the largest producer of coal and one of the largest producers of iron ore. As a result, if 

China’s growth slows, as predicted, (cf. Section 3.2) then Australia may not be as well placed or have 

as much resilience as New Zealand to fall back on. This is especially true given the “surge in mining-

related investment since the mid 2000s” (Atkin & Connolly, 2013). 

 

Alternatively, using the PWT, the same story cannot be told for Australia as New Zealand. While 

the gap between RGDPe and RGDPo is narrowing from 1992, albeit slowly, we only see the story of 

the terms of trade coming into effect from 1998 onward where the trend of the terms of trade 

growth reflects divergence between RGDP
e
 and RGDP

o
. This story is interesting in itself and reflects 

the belief that New Zealand is in a unique global trading position. This is not to say that the terms of 

trade are unimportant for Australia. 

 

The Australian Bureau of Statistics (ABS) has recently acknowledged the importance of the terms 

of trade and the flow of income in and out of the country. The ABS having noted the “the recent 

divergence between the growth rate of GDP in volume terms and measures of real income in 

Australia over the past decade” (ABS, 2013), found that the “decomposition of real income growth 

over this period shows that the trading gain from Australia's terms of trade has been the key reason 

for the increased growth of real income relative to GDP in volume terms. Between 2002-03 and 

2011-12, GDP in volume terms grew by 3.1percent per annum on average while Real Net National 

Disposable Income (RNNDI; the final measure in the sequence of real incomes) grew by 4.1 percent 

per annum on average” (ABS, 2013). Following this the ABS decided to develop a focus on estimating 

and assessing real income. ABS’ sequence of real income estimates is as follows27: 

 

1. Gross Domestic Product (GDP) in volume terms 

plus the trading gain(loss) resulting from the changes in the terms of trade 

2. Equals Real Gross Domestic Income (RGDI) 

plus real primary incomes receivable from abroad; minus primary incomes payable 

abroad 

3. Equals Real Gross National Income (RGNI) 

plus real current transfers receivable from abroad minus real current transfers payable 

abroad 

4. Equals Real Gross National Disposable Income (RGNDI) 

minus consumption of fixed capital in volume terms 

5. Equals Real Net National Disposable Income (RNNDI)
28

 

 

The justification for the ABS to utilise RNNDI as the primary indicator of economic progress is simple, 

“the Australian terms of trade has been the significant driving force for the increase in real income 

growth rates relative to GDP and the departure from a long term trend where real income growth 

closely mirrored GDP growth” (ABS, 2013). In its view, RNNDI is a more comprehensive measure of 

economic well-being, capturing domestic production and the resultant purchasing power of 

domestic income. 

                                                             
26

 See (Atkin & Connolly, 2013) 
27

 (Australian Bureau of Statistics, 2013) 
28

 Each aggregate RGDI, RGNI, RGNDI, and RNNDI represents a further step away from domestic 

production in volume terms to "real" domestic income. This sequence represents a transformation 

from the total volume of goods and services produced in an economy to the real purchasing power of 

domestic income. The ABS publishes each of these aggregates with the exception of RGNDI. 

(Australian Bureau of Statistics, 2013) 
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Figure 14 - Australia's RGDPe, RGDPo vs. Terms of Trade (RHS), 1970-2011 
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Source: PWT 8.0, OECD 
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 – terms of trade and economic growth

 

According to the World Bank (2014), Chile has been one of the fastest growing Latin America 

economies in the last decade, and like Australia and New Zealand is a commodity exporter, primarily 

from the mining sector with copper being a key export. Consequently, Chile has also benefitted from 

high world commodity prices (cf. Figure 8). More directly, China’s growing demand for world mining 

exports has had a net effect of Chile’s mining imports of almost 26 percent (Artuç, Lederman, & 

Rojas, 2015)
29

. Here emerges a pattern of Chinese demand fostering growth in exports across 

countries, creating what the World Bank has termed ‘The China Effect’ (Artuç, Lederman, & Rojas, 

2015). 

 

 As Figure 15 shows, from 2005 onward, sharp growth and declines in the terms of trade are 

impacting on the divergence between RGDPo and RGDPe. The OECD, in their 2010 economic survey 

of Chile, argue that Chile’s “resilient domestic financial markets and decisive policy action” (OECD, 

2010) provided some resilience to Chile from the severe terms of trade shocks experienced in 2008. 

Despite this, Chile was hit by the global financial crisis “through a sharp deterioration in its terms of 

trade and the collapse of world trade” (OECD, 2010, p.8), especially copper prices, which declined by 

more than half. However, as the terms of trade and copper prices began to increase in mid-2009 

there is a sharp divergence of RGDP
e
 and RGDP

o
 which reflects the terms of trade’s positive 

contribution to Chile’s economic recovery after the onset of the global financial crisis.  

 

Adler and Magud (2013) argue that income levels in Chile improved markedly on the increaed 

terms of trade, espcially from 2003 through to 2010. Additionally, they identify Chile’s cumulative 

windfall from the terms of trade price effects during 1970-2012 at 20.5 percent of GDP30. This is 

attributed to the openness of the Chilean economy and it being a commodity based exporter. Adler 

and Magud make clear something which is not visible from Figure 15 - the “recent terms-of-trade 

boom is of similar magnitude to that seen in the 1970s, the associated income windfall has been 

much larger” (Adler & Magud, 2013) for Latin America. 

 

The view of Alder and Magud (2013) that the income windfall of the more recent terms of trade 

booms resonates with the Australian and New Zealand terms of trade stories where recent terms of 

trade booms, coupled with high commodity prices, has created a strong divergence between RGDP
e
 

and RGDP
o
. This affirms the view that income is becoming an increasing important measure in 

assessing economic growth and well-being than what has been exhibited historically.  

                                                             
29

 i.e. Chile has seen an increase of 26% in mining exports as a direct result of Chinese demand between 

2001 and 2011. 
30

 Percent of income under the counterfactual - i.e. income at pre-boom terms-of-trade. 
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Figure 15 - Chile's RGDPe, RGDPo vs. Terms of Trade (RHS), 1986-2011 
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 – terms of trade and economic growth

 

Norway, like New Zealand, Australia and Chile, is primarily a commodity exporting country and, 

similarly, has faced terms of trade fluctuations over a substantial period (cf. Figure 16). Indeed, as 

Steenkamp (2014) notes, Norway has had the second largest cumulative terms of trade changes of 

any OECD nation since 2001 (Q1)31. Norway’s trade profile pictures the country as an “important 

exporter of metals” (European Commission, 2014) whose “public finances are bolstered by 

significant revenues from the petroleum sector” (European Commission, 2014). Further, Norway has 

the fourth-largest merhcant maratime fleet (European Commission, 2014) which, since the 1970s 

when petroleum production began on the Norwegian Continental Shelf, has been taregting the 

‘offshore’ sector (Norwegian Ministry of Trade and Industry, 2015). 

 

Interestingly, Norway’s PWT measure of relative living standards, RGDPe, remains consistently 

below the standard output measure of GDP, RGDP
o
. Nevertheless, Figure 16 clearly shows RGDP

e
 

systematically converging with RGDP
o
, in particular where terms of trade fluctuations occur. Svein 

Gjedrem, Governor of Norges Bank (Central Bank of Norway) highlighted in 2010 that the period 

from 2003 through to 2008 saw a decrease in the price of imports with the commodity prices for oil 

and gas rising sharply leading to a significant and prolonged stable increase in Norway’s terms of 

trade. This improvement bolstered Norway’s income by a cumulative 20 percent (around four 

percent per year) during this period. 

 

More generally (from Figure 16), the trend indicates that the terms of trade increases have led 

to a favourable convergence of RGDPe and RGDPo. While this trend is, prima facie, different from 

Australia, Chile, and New Zealand, it is consistent in that RGDPe is increasing at a faster rate than 

RGDP
o
 where upward terms of trade boosts appear. This affirms the trends exhibited in the 

Australian, Chilean and New Zealand stories which indicate that a correlation between real income 

and terms of trade exists.  

 

                                                             
31

 Second to Australia, New Zealand is third. 
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Figure 16 – Norway’s RGDP
e
, RGDP

o
 vs. Terms of Trade (RHS), 1970-2011 
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6.0 Summary and Recommendations 

 

Evaluating economic growth and well-being is a polarising topic and by no means a simple task. 

Assessing economic growth within the Living Standards Framework is even more difficult. This paper 

presents a preliminary investigation into alternative metrics for assessing economic growth within 

the LSF. As noted, current Treasury analysis within the LSF does not always capture the full story of 

economic growth and well-being. The author’s initial intuition of evaluating and measuring economic 

growth within the LSF was to examine composite and hybrid indexes, to which there is extensive 

analysis, some of which guided this paper
32

. However, as Diagram 1 makes clear, these metrics are 

extremely broad. Therefore, this paper is concerned with accounting/monetary approaches, which 

directed the author toward income equivalent approaches - specifically real income. 

 

GDP, the traditional measure of economic growth that allows cross country and temporal 

comparisons has many a shortfall. “...it measures everything... except that which makes life 

worthwhile” (Kennedy, 1968). It is simply a measure of flows which does not capture the “...value of 

the economic resources that affect well-being” (Boarini, Johansson, & Mira d'Ercole, 2006). The 

OECD acknowledges this and looks to alternative measures; net national income (NNI) and real gross 

domestic income (RGDI). A preliminary investigation showed that NNI and GDP were closely aligned; 

the correlation coefficient was 0.98. However, the economic landscape is changing and income is 

becoming an increasingly relevant measure as this paper has shown (see Figure 5, Figure 6, Figure 7, 

Figure 8, and Figure 9). 

 

As this paper has highlighted, there is evidence to suggest that income is an increasingly 

important factor when evaluating economic growth and well-being. The evidence found cites terms 

of trade as a driving force in the increasing divergence of income growth relative to GDP growth 

both domestically and internationally. 

 

While this paper is a preliminary investigation into possible economic growth metrics, its 

spotlight on income raised some interesting thoughts about New Zealand’s economic growth and 

income stories. This initial research has suggested that New Zealand is seeing a strong divergence 

between growth in real income and growth in real output. In particular this trend is exhibited from 

2003 onward. Preliminary examination of this evidence from Statistics New Zealand (SNZ) informs 

the reader that historically high terms of trade growth has positively impacted New Zealand’s 

income growth and helps to explain the divergence narrative. Looking at the SNZ approach by 

plotting RGDP and RGDI against the terms of trade in Figure 7 is interesting. We see a pattern of 

coming together or divergence of output and income measures during large terms of trade 

fluctuations. Indeed the breakdown of RGNI offered in Figure 5 illustrates the positive contribution 

that terms of trade can have to income growth. 

 

This paper identifies New Zealand’s historically high terms of trade as one of the key drivers 

behind the growing divergence between real income and output, citing growth in world commodity 

prices due to demand growth in China and low manufacturing costs in East-Asia. This prosperity is 

not without risk. Indeed as discussed, New Zealand’s trade concentration with China is a key risk. 

The literature suggests that New Zealand’s trade concentration, while heavy, is not necessarily 

disproportional with China’s share of global trade. Many of the possible inverse implications of New 

Zealand’s concentration of dairy to China are mitigated by New Zealand’s floating exchange rate. 

However, as identified, New Zealand’s indirect exposure to China through our trading partners such 

                                                             
32

 In particular, the SSF report. 
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as Australia. Lessons learned help articulate the risk associated with trade concentration; in 

particular, the 1973 collapse of the terms of trade and a fall in income as Britain, our then largest 

trading partner joined the EEC (see Figure 12). 

 

 The latest iteration of the international statistical measure concerned with measuring economic 

progress across time and geography, the Penn World Table, tells a similar story for other commodity 

exporting countries such as Australia, Chile, and Norway through RGDP
e
 and RGDP

o 
measures. The 

PWT utilises RGDP
e
, which as discussed, reflects relative economic well-being. Analysis of the PWT 

data plotted with SNZ’s terms of trade data illustrates the historical trends and points to a similar 

story to the SNZ dataset. As noted in Section 4.1, the latest version of PWT opens up a number of 

issues in the area of cross-country income and output comparisons, including the role of the terms-

of-trade. The analysis in this paper indicates that for New Zealand, the PWT results are in broad 

agreement with those of SNZ. However, further investigation is needed to assess in more detail the 

relative merits and downsides of the PWT methodology and how it affects specific country results 

 

Income and the terms of trade are becoming increasingly important indicators. Australia has 

officially acknowledged this. The decomposition of real income growth for the decade beginning 

2003 shows that Australian terms of trade has been the significant driving force for the increase in 

real income growth rates relative to GDP and the departure from a long-term trend where real 

income growth closely mirrored GDP growth. Consequently, the Australian Bureau of Statistics 

(ABS), in their Measuring Australia’s Progress (MAP) program, similar to our LSF, officially uses Real 

Net National Disposable Income (RNNDI) as the primary indicator of economic progress. In their 

view, RNNDI is a more comprehensive measure of economic well-being, capturing domestic 

production and the resultant purchasing power of domestic income. 

 

The trends illustrated by the SNZ Data and comparisons from the PWT for other commodity 

exporting countries indicate a trend of real income growth exceeding that of real output growth as 

the terms of trade increase. This assists in informing the recommendation that Treasury look to 

additional and alternative measures to GDP that better reflect our economic growth and well-being 

narrative. Australia’s official use of RNNDI as their measure of economic progress affirms this view 

and provides some exhortation for Treasury to examine this measure as a possible pathway. 

 

In summary, it is not a simple task finding alternative economic growth and well-being that 

effectively reflect New Zealand’s economic growth story and LSF metrics. Evidently, income and the 

terms of trade are important. The PWT helps us to examine the income stories across countries and 

time which warrants further investigation from Treasury. Australia has gone that step further, 

officially using income as their measure of economic progress. Consequently, the challenge for 

Treasury is to undertake further work to investigate the validity of a similar measure in New Zealand 

as our official growth statistic.  

 

Further analysis at a micro-economic/household level also warrants further investigation in 

framing economic growth from a LSF perspective, in particular for evaluating the increasing equity 

corner. This should also feed into an investigation into income distribution to determine how the 

preliminary finding of this paper, that income is increasing at a faster rate than output, is being 

distributed. 
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