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Preface
Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008
presents an overarching view of New Zealand’s environmental, economic, and social
progress and whether that progress was consistent with sustainable development. The
selected indicators provide information about whether we are meeting our current
needs, how our resources are distributed, how efficiently we are using our resources,
and what impact our actions may have on the stock of resources that will be available
in the future.
The data in Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008
now becomes part of official statistics, which are an indispensable element in the information
system of a democratic society. They provide the government, researchers, business, and the public
with data to inform policy, research, and debate.
The report focuses on long-term changes, and looks at the interdependencies between the
environment, economy, and society within an integrated and conceptually robust framework.
Internationally, the measurement of sustainable development is a well-established, although
developing, area of official statistics. In 2002, Statistics New Zealand produced an experimental
set of sustainable development indicators in Monitoring Progress Towards a Sustainable
New Zealand. In 2006, Statistics NZ was invited to participate in an international working
group convened by the Organisation for Economic Co-operation and Development (OECD),
United Nations Economic Committee for Europe (UNECE), and Eurostat (part of the European
Commission) to work on statistics for sustainable development. The aim was to ensure greater
consistency in measurement and international comparability, with the ‘capital approach’ as its
starting point.
This report builds on the experience of our 2002 report and the outcomes from the international
working group. The group endorsed the capital approach as a basis for measuring sustainable
development, which Statistics NZ has used to underpin its measurement framework, as
published in our 2009 report Statistics New Zealand’s Framework for Measuring Sustainable
Development. The framework uses the approach developed by the Swiss Federal Statistics
Office, but adapted for the New Zealand context.
Statistics NZ would like to thank the members of the advisory group, which included
representatives from central and local government, business and non-governmental
organisations; members of the public who attended the public workshops; and the many
other organisations and individuals who provided technical assistance. We would also like to
acknowledge the support and assistance of the sustainable development team at the Swiss
Federal Statistical Office.

Geoff Bascand
Government Statistician
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Standards
and further information
Percentage changes
Percentage movements are, in a number of cases, calculated using data of greater precision than
published. This could result in slight variations.

Rounding procedures
Figures may be rounded to the nearest thousand or some other convenient unit. This may result
in a total disagreeing slightly with the total of the individual items. All counts in this report have
been randomly rounded to base 3 to protect the confidentiality of respondents. For this reason
not all figures will sum to stated totals.

Changes of base
Where consecutive figures have been compiled on different bases and are not strictly
comparable, a footnote is added indicating the nature of the difference.

Time periods
Results for each indicator span the most recent 20-year period, although in many cases the
period analysed is shorter. In some cases information has only been available for two discrete
points in time (usually two distinct years), rather than a time series, and in yet others only for
a single point in time (usually one year). In some other cases the time period is longer than
20 years because either underlying data cycles have been identified or longer time series are
required to understand long-term changes.

Source
All data is compiled by Statistics NZ, except where otherwise stated. Both administrative and
survey data has been used in this report. Information about the data and its source for a specific
indicator can be found in the ‘About the indicator’ section at the end of each topic in part B.
The data that was used to produce the graphs in this report is available in Excel format at
www.stats.govt.nz/sustainabledevelopment.

Liability
While all care and diligence has been used in processing, analysing, and extracting data and
information in this report, Statistics NZ gives no warranty it is error free and will not be liable for any
loss or damage suffered as a result of the use, directly or indirectly, of information in this report.

Statistics New Zealand Information Centre
For further information on the statistics in this report, and for help finding and using statistical
information available on our website, contact the Information Centre:
Email:
Phone toll-free:
Phone international:
Fax:
Post:
Website:
Send feedback
about indicators to:

info@stats.govt.nz
0508 525 525
+64 4 931 4600
+64 4 931 4610
P O Box 2922, Wellington 6140, New Zealand
www.stats.govt.nz
sustainable.development@stats.govt.nz
Standards and further information
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A. Context
Part A gives the context for Measuring New Zealand’s Progress Using a Sustainable
Development Approach: 2008.
We present a summary of results in the form of snapshots of some of the indicators used to
measure New Zealand’s progress towards sustainable development; the definition of sustainable
development used in this report; and an explanation of how this definition forms the basis of the
framework used to measure sustainable development.
The three chapters are:

•
•
•

Snapshot of sustainable development in New Zealand
What is sustainable development?
Putting the definition into practice.

A. Context

1

11. 11.Living
Conditions
Living
Conditions
Snapshot
of
sustainable development in New Zealand
The focus of Measuring New Zealand’s Progress Using a Sustainable Development
Approach: 2008 is to answer the question ‘How is New Zealand progressing towards
or away from sustainable development?’. Answers to this question provide a broader
and more useful picture than the question ‘Is New Zealand sustainable?’.
There is no definitive answer to the question of New Zealand’s progress towards or away from
sustainable development, as we all have different values and place differing levels of importance
on the different aspects of sustainable development. However, we can measure whether
changes in different aspects are positive or negative in relation to sustainable development.
We selected a set of indicators to measure environmental, economic, and social dimensions
of sustainable development (based on Statistics New Zealand’s Framework for Measuring
Sustainable Development, 2009). We identified a target trend for each indicator, to show the
desired direction of change according to our principles of sustainable development (these are
listed in the chapter ‘Defining principles’ in Part C).
We used data from a variety of sources to provide results for each indicator. By comparing
changes in the data between 1988 and 2008 (or over the time period available) we identified
a trend for each indicator.
The trends show either a positive, negative, or neutral change in relation to the target trends
for sustainable development. The target trends and actual trends are identified by the
following symbols:
Symbol

Explanation
Upward target trend.
Downward target trend.
The result is in line with the target trend (towards sustainable development).
The result is opposite to the target trend (away from sustainable development).
There is no overall trend (in terms of sustainable development the result is neutral).
There is not enough information to make an assessment.
Not assigned a trend; included to better inform the topic.

Note that a red cross, for example, does not mean that the result is unsustainable. Rather, a
red cross shows that there has been negative change over the time period in relation to the
relevant principles.
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Snapshot from key indicators
The following four tables give a snapshot of how New Zealand is progressing in relation to
sustainable development. This high-level summary is based on results from 16 key indicators,
which are representative of the 15 topics and 85 indicators in this report. Detailed analysis of all
the indicators is provided in part B.
The key indicators were selected on the basis that they represent a spread across topics and
target dimensions, and there is adequate data available to assess the changes over a reasonable
period of time. The key indicators are grouped according to four broad concepts:

•
•
•
•

meeting needs – how well do we live?
fairness – how well are resources distributed?
efficiency – how efficiently are we using our resources?
preserving resources – what are we leaving behind for our children?

How well do we live?
Sustainable development means that everyone is entitled to meet their needs through the
accumulation and use of resources. We have selected four key indicators (related to health,
employment, income, and crime) to present a picture of the extent to which people’s basic
needs are being met, which also affects their well-being (see table A1).
The indicators relate to:

•
•
•
•

employment – unemployment rate
income – real gross national disposable income (RGNDI) per person
health – health expectancy at birth
crime – rate of death from assault.

Table A1

How well do we live – summary of key indicators
Indicator

Target
trend

Actual
result

What has happened

10.2

Unemployment rate

Annual rate is little changed from 1987 after peaks in 1992 and
1998. The rate fell from 2002–07 but rose again to 4.2% in 2008.

12.1

Real gross national
disposable income

Since 1992 average income has steadily increased.

13.1

Health expectancy at birth

Between 1996 and 2006, health expectancy increased, but there
are gender and ethnic disparities.

14.2

Rate of death from assault

Between 1987 and 2005, the rate of deaths by assault per 100,000
people decreased but there was little change since 2000.

Over the periods analysed, people living in New Zealand have generally enjoyed good lifestyles
with increasing health expectancy at birth and a steady increase in their material well-being.
RGNDI, a measure of material well-being, is the income available to New Zealanders after
international investment income flows have been taken into account. This is important for a
nation with a large external trading sector. However, unemployment, which is important from an
economic and social perspective, has fluctuated. The impact of serious crime has decreased.

Snapshot of sustainable development in New Zealand
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How well are resources distributed?
Sustainable development means that important resources such as income, education, health,
and clean air are fairly distributed or accessible. We have selected three key indicators (related
to education and income) to present a picture of how well the distribution of resources is
meeting peoples’ needs and affecting their well-being (see table A2).
The indicators relate to:

•
•
•

education – access to early childhood education, by ethnicity
income – income inequality
income – population with low incomes.

Table A2

How well are resources distributed – summary of key indicators
Indicator

Target
trend

What has happened

10.8

Access to early childhood
education, by ethnicity

Since 2000, the gap in participation rates in early childhood
education by different ethnic groups narrowed.

12.3

Income inequality

Between 1988 and 2007, income inequality between households
with high incomes and households with low incomes widened.

12.4

Population with low incomes

The proportion of the population recognised as having low incomes
has risen since the early 1980s.

Over the periods analysed, the disparities of access to early childhood education among different
ethnic groups have narrowed. The differences in income between those on high incomes and
those on low incomes have widened, while the number of household recognised as having low
incomes has risen.

How efficiently are we using our resources?
Sustainable development means that our production and consumption of resources must be
managed in a way that minimises the impact on the environment. We have selected three key
indicators (related to atmosphere, energy, and work) to present a picture of how efficiently we
are using our resources, see table A3.
The indicators relate to:

•
•
•

atmosphere – greenhouse gas intensity of the economy
energy – energy intensity of the economy
work and skills – labour productivity.

For the first two of these indicators ‘intensity of the economy’ is measured in relation to real
gross domestic product (GDP); that is, whether greenhouse gases, or use of energy, has grown
faster or slower than the economy.
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Actual
result

Table A3

How efficiently are we using our resources – summary of key indicators
Indicator

Target
trend

Actual
result

What has happened

3.4

Greenhouse gas intensity
of the economy

Although total emissions have increased, the intensity of emissions
in relation to the economy has decreased.

6.2

Energy intensity of
the economy

The energy intensity of the economy has decreased since 1995.

10.4

Labour productivity

Since 1985, labour productivity has increased an average of
2.2% per year.

Over the periods analysed, the use of energy relative to economic activity decreased. Although
total emissions of greenhouse gases increased, the economy grew at a faster rate, meaning
fewer emissions were produced per unit of GDP.
The labour force was more productive, meaning more output per worker (and implying an
increase in the efficiency and competitiveness of the economy).

What are we leaving behind for our children?
Sustainable development means preserving economic, environmental, and social resources
not only for the present generation but also for future generations. We have selected six key
indicators (related to biodiversity, atmosphere, water, education, economic capital, and culture)
to present a picture of what we are leaving behind for future generations (see table A4).
The indicators relate to:

•
•
•
•
•
•

biodiversity – distribution of selected native species
atmosphere – net greenhouse gas emissions
water – nitrogen in rivers and streams
education – educational attainment of the adult population
economic capital – real net stock of total assets per person
culture – speakers of te reo Mäori.

Snapshot of sustainable development in New Zealand
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Table A4

What are we leaving behind for our children – summary of key indicators
Indicator

Target
trend

What has happened

2.2

Distribution of selected
native species

Since the 1970s, the distribution of all seven indicator species has
continued to decline.

3.1

Net greenhouse gas
emissions

New Zealand’s net greenhouse gas emissions have grown since
1990, although there has been little change since 2002.

4.2

Nitrogen in rivers and
streams

Levels of nitrogen at monitored river and stream sites have increased
since 1989.

10.5

Educational attainment of the
adult population

The proportion of adults with at least secondary qualifications has
increased between 1990 and 2008.

11.1

Real net stock of total assets
per person

Net capital stock per person rose 29% from 1988–2008.

15.1

Speakers of te reo Mäori

The proportion of Mäori able to hold an everyday conversation in
Mäori language decreased slightly between 1996 and 2006.

Water quality, a stable climate, and biodiversity are critical to New Zealand’s natural capital. Over
the periods analysed, nitrogen levels in rivers and streams and net greenhouse gas emissions
have increased, while the distribution of selected native species has decreased.
The net stock of total assets per person, a measure of New Zealand’s wealth through productive
assets, has increased. Educational attainment of the adult population, a measure of human
capital in the population, has also increased. However, the proportion of Mäori speakers of te reo
Mäori, an aspect of culture which is unique to New Zealand, has decreased slightly.

Looking ahead
For the indicator analysis in part B, we aimed to have up to eight indicators for any one topic.
This was not always possible, as in some cases the indicators did not align with the defining
principles, or there was a lack of consistent long-term time series, or the overriding need for
statistical soundness reduced the number below eight.
Readers are likely to have their own views as to what should have been included or to wonder
why certain other indicators were not included. Accordingly, Statistics NZ welcomes feedback on
the indicators used and suggestions for additional indicators for the future. Contact us by email at
sustainable.development@stats.govt.nz.
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Actual
result

11. Living
What
is sustainable
Conditions development?
The definition of sustainable development used in Measuring New Zealand’s Progress
Using a Sustainable Development Approach: 2008 is based on that adopted by the
World Commission on Environment and Development (WCED) in 1987, commonly
referred to as the Brundtland definition:
Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.
Central ideas associated with the concept of sustainable development that arise from the
Brundtland definition are:

•
•
•

meeting needs and maintaining options. In this report the concept of well-being is used,
as it is a term that is familiar in the New Zealand context
the principle of fairness between present and future generations
the limits of the environment.

Based on these concepts, the definition of sustainable development used in this report is:

Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.
Sustainable development means ensuring that well-being is at least maintained
over time. The principle of fairness within and between present and future
generations should be taken into account in the use of environmental, economic,
and social resources.
Putting these needs into practice requires living within the limits of the
natural environment.
The definition is discussed more fully in ‘Further discussion on defining sustainable development’
in part C.
While the Brundtland definition is a commonly accepted definition of sustainable development,
there are other ways of measuring the concept, which are also discussed in the chapter ‘Further
discussion on defining sustainable development’ in part C.

What is sustainable development?
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Putting
11.
theConditions
definition
11.Living
Living
Conditionsinto practice
To measure whether everyone’s needs are being met fairly and are within the limits of the environment,
we first have to ask what to measure and how to measure it.
If we were to measure only the concept of sustainability, we would focus on whether resources are maintained over
time. However, by including the concept of development, we also need to measure how resources are used to meet
needs, how resources are distributed, and how efficiently resources are used.
We therefore developed a framework (Statistics NZ, 2009) that takes into consideration these issues, and allows us to:

•
•

ask which content is relevant and answer the question ‘what to measure’ (to do this, we identified target dimensions,
defining principles, and topics)
focus on processes and causal connections and answer the question ‘how to measure’ (for this, we used indicators).

The framework (see figure A1) illustrates that the target dimensions flow from the definition, and that each of the
indicators is linked back to at least one of the principles across the target dimensions.

Figure A1

Statistics New Zealand’s framework for measuring sustainable development
Definition

Target
dimensions
Defining
principles

Sustainable development

Environmental
responsibility

Economic
efficiency

Social
cohesion

Principles on:

Principles on:

Principles on:

• ecosystems and

• economic

• objective living

• consumption of

• efficiency and

• subjective living

• rate of change
• international

• equality of

biodiversity
resources

• materials and
wastes

• risks
• rate of change
• access to and

system

innovation

conditions
conditions

connections

•

value of the
environment

•
•
•

Topics and
indicators
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Topics and indicators
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opportunity,
access to
resources
knowledge and
skills
governance
culture and
identify
social
connectedness

What to measure
Target dimensions
To determine what to measure, we applied three target dimensions to the definition of
sustainable development. The role of the target dimensions is to describe what a sustainable
development path for New Zealand could look like. The dimensions represent a complex system,
and they reflect the interdependencies between the environment, economy, and society.
The target dimensions are:

•
•

•

environmental responsibility, which acknowledges the importance of living within the
limits of Earth’s resources. This includes both critical levels of natural capital and preserving
biodiversity to ensure the maintenance of options for current and future generations.
economic efficiency, which relates to achieving the same output with fewer inputs. If
protecting the environment requires limits to be placed on the resources used, then to
increase, or even maintain, our standard of living will require resources to be used more
efficiently, or productively.
social cohesion, which refers to how well people can meet their needs within society and
maintain levels of unity and harmony. Social cohesion is about how a society holds together
rather than falls apart. Levels of unity and harmony within society will be influenced by the
perceptions of fairness and this has implications for the ability of a society to work together
to achieve long-term goals. Culture, which is often described as a fourth dimension of
sustainable development, is included as an element of social cohesion.

Each of the target dimensions has equal importance, reflecting that in the long run no dimension
can be achieved at the expense of the others. For example, economic development can only
be sustainable if it is accompanied by healthy ecosystems and well-trained people. The target
dimensions reflect the balancing act that needs to take place in order to ensure a development
path is sustainable.

Defining principles
To determine in more detail what sustainable development means in practice, we defined target
dimensions in more concrete terms, called defining principles. The assumption is that if the defining
principles are followed, New Zealand will be further on its path to sustainable development. The
principles are enduring, and the intention is that they remain valid over the long term.
We identified 38 specific principles for New Zealand (see part C for more detail).

Topics
The final step in deciding what to measure was to identify topics or themes that are important for
sustainable development and that relate to one or more of the target dimensions.
The 15 topics used for this report are:

•
•
•
•
•
•
•
•

population
biodiversity
air and atmosphere
water
land use
energy
transport
waste

•
•
•
•
•
•
•

innovation
work, knowledge, and skills
economic resilience
living conditions
health
social connection and governance
culture and identity.

The population topic provides an overall context for human impact on sustainable development.
Putting the definition into practice
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How to measure
Indicators
Within each topic, we selected a small number of indicators. The defining principles provide a
reference point for the indicators and each indicator can be related to more than one principle.
The principles also provide a basis for assessing whether there has been a positive or negative
change in relation to sustainable development.
Four different types of indicators are included and together they provide a more complete picture
of the situation. Each indicator is classified as either:

•
•
•
•

stock
flow
level
structural.

Stock and flow indicators derive from the capital approach to measuring sustainable development
(see ‘Further discussion on defining sustainable development’ in part C for explanation of the
capital approach). They answer the question ‘What are we leaving behind for our children?’.
Level indicators have been included as they capture the benchmark and the degree to which the
needs of individuals and society are met. They answer the question ‘How well do we live?’.
Structural indicators answer the questions ‘How efficiently are we using our resources?’ and ‘How
well are resources distributed?’. They capture the two aspects of sustainable development that
are not captured by capital stock and flow indicators: efficiency and disparity. Structural criteria
are derived from our definition of sustainable development, where efficiency relates to the
efficient use of resources and disparity in access relates to the notion of fairness.
See part C ‘Types of indicators’, for more detail about the different indicator types, and a list of all
85 indicators used in the 15 topics. Each indicator is identified by a unique number, which starts
with the topic number it relates to.
The indicators selected, and the way the indicators are grouped, have changed since Statistics
NZ’s 2002 report, Monitoring Progress Towards a Sustainable New Zealand. Although we aimed
to be consistent, changes have occurred because of the availability of new data sources and as a
result of further work on defining the underlying measurement framework. Those indicators that
were used in 2002 but are not included in this report are presented in ‘Indicators used in 2002’
in part C.
Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008
measures progress towards sustainable development at a national level. Although New Zealand is
part of a global system, this report does not look at connections that are relevant to sustainable
development at a global level. Also, this report does not focus on the regional or local level.
Results for each indicator span the most recent 20-year period, although in many cases the
period analysed is shorter. In some cases the time period is longer than 20 years. This is because
either longer underlying data cycles have been identified or longer time series are required to
understand long-term changes. Examples are the indicator in topic 3 relating to ozone levels
(3.5) and that in topic 10 concerning labour productivity (10.4).
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Bringing it all together
In summary, to answer ‘what to measure’ and ‘how to measure’, we adopted a framework based
on a capital approach to measuring sustainable development. Both the framework and the
capital approach are explained in part C. To answer the question ‘What progress has been made
towards or away from sustainable development in New Zealand?’, we selected 85 indicators to
measure environmental, economic, and social dimensions of sustainable development.

Putting the definition into practice
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B. 11.
Results
Living Conditions
Part B answers the question ‘What progress has been made towards or away
from sustainable development in New Zealand?’. To do this we selected 85
indicators to measure environmental, economic, and social dimensions of
sustainable development.
We used data from a variety of sources, where possible spanning the 20-year period 1988–2008,
to identify target trends for each indicator. These show the desired direction of change according to
the principles of sustainable development outlined in part C.
The results of the analysis of the 85 indicators are presented in the following 15 topic chapters.
The first topic, population, provides an overall context for human impact on sustainable
development. The other 14 topics, broadly grouped as environmental, economic, and social
topics, show the observed trends for a range of indicators. Taken together, they show an overall
picture of New Zealand’s path towards sustainable development.
1

Population

2

Biodiversity

3

Air and atmosphere

4

Water

5

Land use

6

Energy

7

Transport

8

Waste

9

Innovation

10 Work, knowledge, and skills
11 Economic resilience
12 Living conditions
13 Health
14 Social connection and governance
15 Culture and identity
The structure of each topic is:

•
•
•
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Topic 1: Population
At a global level, population growth has a significant impact on sustainable
development. In New Zealand, the number of people, where they live, how old
they are, and other demographic features have an impact on resources used, waste
generated, economic growth, and the kind of community we live in.
The population indicators for New Zealand provide a context for human impact on sustainable
development and do not, therefore, relate to any specific defining principles. This topic looks at
both past estimates and future projections of the population.

Main results
New Zealand’s population has grown steadily over the 20 years to 2008. At the same time,
the population has been ‘ageing’ as the proportion aged 65 years and over (65+) has been
increasing. It has also become more ethnically diverse. Population growth has been uneven
throughout the country with some regions growing more rapidly than others.
The projections for the next 20 years are for the population to continue to grow but at a slower
rate. Over this period, the proportion aged 65+ will continue to increase and the population
will become more ethnically diverse.

Table 1.1

Population indicators – key results
Indicator

Target
trend

Past changes/mid-range projections

1.1

Population size and growth

New Zealand’s population, which was 4.29 million at 31 December
2008, is projected to reach 5 million in the late 2020s.

1.2

Fertility rate

Fertility rates have changed little since the late 1980s but, in the long
term, are expected to trend downwards.

1.3

Dependency ratio

The ratio of those aged 65+ to the working-age population has
increased and is projected to further increase. In contrast, the ratio
for those under 15 years will remain relatively static.

1.4

Ethnic diversity

Mäori, Pacific, and Asian shares of the population have increased
and are projected to continue doing so.

1.5

Regional population change

Almost half New Zealand’s territorial authorities are projected to have
fewer residents in 2031 than in 2006.

Actual
result

Topic 1: Population
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What the indicators tell us
Population size and growth
(indicator 1.1)
Population statistics are important
components for many sustainable
development indicators. For example,
measures per person are derived by dividing
particular national statistics by the population
size. We can then observe whether the
statistic in question has changed after changes
in population are taken into account. Example
measures per person are those for energy
supply (see topic 6), public transport (topic
7), investment (topic 11), and household
consumption (topic 12).
The estimated resident population of
New Zealand at 31 December 2008 was
4.29 million.
Statistics NZ has produced nine projection
series that combine different assumptions
about the components of population
change to illustrate a range of possible
future scenarios. According to the mid-range
projection (series 5), the population will
increase to 5.09 million in 2031 and 5.57
million in 2061. Alternatively, using a higher
growth projection (series 9), the population
will increase to 6.55 million in 2061, and
using a lower growth projection (series 1), the
population will peak at 4.83 million in 2041,
before decreasing to 4.66 million in 2061. The
projections have a 2006 base (see figure 1a).

Figure 1a

Population size: estimated and projected
(1)
Series 1, 5, and 9
June 1951–2061

7

Million

Series 9

6

Series 5

5

Series 1

4
3
2
1

Estimated

0
51

61

71

81

91

01

11

21

31

41

51

61

Source: Statistics New Zealand
(1) Nine alternative 2006-base projection series have been produced using
different combinations of fertility, mortality, and migration assumptions.
Note: The break in data between 1990 and 1991 denotes a change from the
de facto population concept to the usually resident population concept.

Between 1951 and 2006, the population
grew at an average annual rate of 1.4 percent.
Slower growth is expected in the future
under all projection scenarios because of the
narrowing gap between births and deaths.
New Zealand’s population density is
approximately 16 people per square kilometre.
This is relatively low by world standards.

14

Projected

Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008

Fertility rate (indicator 1.2)

Figure 1b

5

Births per woman

Total fertility rate
1951–2008

Fertility is a key driver of population change,
both of its future size and its age distribution.
Actual rate
Replacement level

4

3

2

In the long term, overall fertility rates are
expected to trend downwards, with fertility
rates among women aged under 30 years
generally decreasing since the 1970s. In
contrast, fertility rates among women aged
30 years and over have been increasing over
the same period as the trend towards later
partnering, smaller families, and delayed
motherhood has continued.
New Zealand’s fertility rate, which at
December 2008 was 2.2, is high by
OECD standards (see figure 1b).

1

0
51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 02 05 08
December year

Source: Statistics New Zealand
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Dependency ratio (indicator 1.3)
The under-15 dependency ratio relates the
number of people aged under 15 years
to the number of people in the workingage population (15–64 years). The 65+
dependency ratio does the same for people
aged 65+. Dependency ratios measure the
age structure of the population and provide an
indication of potential pressures the economy
may face in supporting an economically
dependent population. Dependency ratios
do not measure actual levels of dependency;
this is reflected more by the labour force
participation rate (see indicator 10.1).
In the 20 years to 2008, the under-15
dependency ratio has decreased while that
for the 65+ has increased. Using the midrange projection, the 65+ dependency ratio
is forecast to more than double over the next
four decades. As the under-15 dependency
ratio is projected to remain relatively static,
the total dependency ratio will increase in
parallel with that for the 65+ (see figure 1c).
There will also be a significant increase in
the proportion of people aged over 80, as
the older population is itself ageing. Overall,
an ageing population can be expected to
consume more health care and require more
social assistance.
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Figure 1c

Dependency ratio
(1)
Series 5
June 1951–2061

80

Per 100 people aged 15–64 years
Total
(0–14 &
65+ years)

60

65+ years
0–14 years

40

20

Estimated

0
51

61

71

81

91

Projected
01

11

21

31

41

51

61

Source: Statistics New Zealand
(1) Projections are 2006-base using the medium projection series.
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Ethnic diversity (indicator 1.4)

Figure 1d
(1)
Population proportions: estimated and projected
(2)
By ethnic group
100

Ethnic diversity measures the proportion of
the population identifying with various ethnic
groups. Increased diversity means different
lifestyles, cultures, and ways of participating in
society (see topic 15).

Selected years(3)

Percent

Estimated

Projected

The proportions of the Mäori, Pacific peoples,
and Asian populations in New Zealand have
increased in recent decades, and this is
expected to continue (see figure 1d).

80

60

The greater Mäori and Pacific population growth
is driven by their higher fertility rates and a young
age structure, whereas the faster projected
Asian population growth is mainly driven by the
assumed level of net migration gains.

40

20

0
1996

2006

2016

2026

June year
European
or 'other'

Mäori

Pacific peoples

Asian

By 2026, using the mid-range projection
(series 6), the Mäori proportion of the
population is expected to have increased from
14.9 percent in 2006 to 16.6 percent, the
Pacific peoples proportion from 7.2 percent
to 9.8 percent, and the Asian proportion from
9.7 percent to 16.0 percent.

Source: Statistics New Zealand
(1) Percentages do not add up to 100 as people are able to identify with more
than one ethnic group.
(2) 'Other' includes New Zealander.
(3) Proportions for 1996 and the 2006-base use estimated resident population
as at 30 June; those for 2016 and 2026 use the 2006-base medium projected
population.
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Regional population change
(indicator 1.5)
Rapid growth of population in specific areas
of New Zealand can put strain on regional
infrastructure. Declining populations in other
areas are a risk to the economic and social
sustainability of local communities.
Figure 1e shows that regional growth in the
20 years to 2006 has been uneven. Across
New Zealand, some populations have grown,
while others have declined. Given the
projected narrowing gap between births and
deaths, a growing number of areas will rely
on migration to maintain or increase their
population size. For many areas this would
require a reversal of recent historical
migration flows.
Almost half New Zealand’s 73 territorial
authorities are projected to have fewer
residents in 2031 than in 2006. The Auckland
region is projected to grow by 1.4 percent
each year (see figure 1f), and by 2031, the
region is projected to be home to 38 percent
of New Zealand’s population, up from 33
percent in 2006.

Figure 1e
Population by selected regional council areas
1986, 2006, and 2026(1)
Region
Auckland

Bay of Plenty

Gisborne

Taranaki

Tasman

Canterbury

1986
2006

Southland

2026
0

500

1,000

1,500

(000)

Source: Statistics New Zealand
(1) 1986 – census usually resident population counts; 2006 – estimated
resident population; 2026 – medium projection (2006-base).

18

Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008

2,000

Figure 1f
Projected population growth
By regional council area
June 2006–31(1)
Region
Auckland
Bay of Plenty
New Zealand
Canterbury
Tasman
Waikato
Wellington
Northland
Nelson
Otago
Marlborough
Hawke's Bay
Manawatu-Wanganui
Gisborne
Taranaki
West Coast
Southland
-2

-1

0

1

2

Percent

Low

Medium

High

series

series

series

Source: Statistics New Zealand
(1) 2006-base projection series.
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About the indicators
The national population estimates is the source for some of the data used for indicators 1.1, 1.2,
1.3, and 1.4.

Population size and growth (indicator 1.1)
Changes in the size of the resident population result from the difference between births and
deaths, and net migration to and from New Zealand on a permanent or long-term basis.
The population projections are from the 2006-base national population projections, released
October 2007 (Statistics NZ, 2007a). They assume different net migration in the short term
before reaching the long-term levels. The low, medium, and high fertility assumptions are for an
average of 1.7, 1.9, and 2.1 births per woman, respectively, in the long term. The break in series
between 1990 and 1991 denotes a change from using the de facto population concept to the
resident population concept.
The de facto population excludes New Zealand residents temporarily overseas and includes
overseas visitors in New Zealand. The usually resident population includes all people who
usually live, and are present, in New Zealand on a given census night and excludes visitors from
overseas and residents who are temporarily overseas on census night.

Fertility rate (indicator 1.2)
The total fertility rate is the average number of births a woman would have during her life if she
experienced the age-specific fertility rate of a given period (usually a year). A rate of 2.1 births
per woman would result in the population replacing itself in the long term, ignoring the effects of
migration. A rate below 2.1 births per woman may eventually result in population decrease and
general population ageing, in the absence of migration or changes in mortality. The age-specific
fertility rate is the number of live births to women of a particular age divided by the number of
women of that age.

Dependency ratio (indicator 1.3)
Dependency ratios are a crude indicator of the number of people in specified age groups
relative to the number of people in the working ages (15–64 years). They are described as
crude because they do not allow for the fact that some people aged 15–64 may not be in the
workforce while some people aged 65+ may be in the workforce. The projections are from the
2006-base national population projections (Statistics NZ, 2007a), using the mid-range projection
(series 5).

Ethnic diversity (indicator 1.4)
Ethnic diversity is measured as the proportion of the population identifying with various
ethnic groups.
The proportions for the various ethnic shares of the population are from the 2006-base national
ethnic population projections, released April 2008. They use series 6 which assumes medium
fertility, medium mortality, medium migration, and medium inter-ethnic mobility. Each ethnic
group share is measured in relation to the national population projections (2006-base), series 5,
released October 2007 (Statistics NZ, 2007a).

Regional population change (indicator 1.5)
Regional population change measures changes in the population distribution of New Zealand
regions resulting from population movements between areas, overseas arrivals and departures,
and different fertility and mortality patterns. The projections are from the 2006-base subnational population projections, according to the medium series. A selection of different regions
are shown in figure 1e as representative of all regions in the country.
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Topic 2: Biodiversity
Biodiversity is the biological variety of plant and animal life, represented by existing
species within terrestrial, and marine or other aquatic ecosystems. It consists of three
interlinked elements: species variety, genetic variation, and ecological diversity.
Biodiversity contributes essential products and services to human welfare and provides
environmental and economic resilience. Maintaining biodiversity helps sustain the natural
ecological processes on which life depends. It also underpins industries such as tourism and
fishing. New Zealand has a large number of species that are found naturally only in this country,
and is therefore a significant contributor to global biodiversity.
Before humans arrived in New Zealand, flightless birds were the only animals that browsed
in forests, and two species of bat were the only land mammals. Mäori and European settlers
introduced more than 25 animal species, mostly mammals, now considered to be pests that
threaten native species and habitats. The challenge to protect our borders from new pests that
threaten our biosecurity is ongoing. People have further modified New Zealand’s biodiversity by
clearing forests and converting land to pasture or exotic forests. Avoiding the adverse irreversible
effects of human activity on ecosystems and the services they provide is a defining principle of
sustainable development (see table 2.2).

Main results
The distribution of seven native ‘indicator’ species has declined over the three decades to
2007. Most of this decline is attributed to predation and competition from introduced pests
and habitat loss. Between 2002 and 2005, the threat status worsened rather than improved
for a greater number of native species. However, native land cover changed very little between
1997 and 2002.

Table 2.1

Biodiversity indicators – key results
Indicator

Indicator
type(1)

Target
trend

Actual
result

What has happened

2.1

Number of threatened species

Flow

Between 2002 and 2005, the threat status worsened
for a greater number of species than improved.

2.2

Distribution of selected
native species

Stock

Since the 1970s, the distribution of all seven indicator
species has continued to decline.

2.3

Area of native land cover

Stock

Between 1997 and 2002, there was little change in the
total area of New Zealand’s native land cover.

2.4

Proportion of assessed fish
stocks below target levels

Flow

Between 2006 and 2008, the proportion of fish stocks
assessed as below target levels increased. However,
there is not enough information to report on changes
over time.

2.5

Distribution of selected pest
animal and weed species

Flow

A diverse range of animal and plant pests are
distributed across New Zealand, but there is not
enough information to assess changes over time.

(1) See ‘Types of indicators’ in part C.

Topic 2: Biodiversity
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What the indicators tell us
Number of threatened species
(indicator 2.1)
Maintaining biodiversity is a significant
challenge. Threatened species may require
conservation to prevent their extinction.
Valuing and protecting biodiversity is an
important part of the Mäori world view,
embodied by the notion of kaitiakitanga,
or guardianship of the environment.
This indicator reports changes in the threat
status of native species for which sufficient
data exists. It is estimated that New Zealand
has at least 80,000 native species. However,
deforestation, over-harvesting, habitat
destruction, pollution, and the introduction of
exotic animals and plants threaten the survival
of many native species.
Between 2002 and 2005, the threat status
worsened for 40 species and improved for
only five. Of these 40 threatened species,
5 were previously classified as ‘not
threatened’. In addition to these 40, seven
were confirmed as extinct, although actual
extinction may have occurred many years ago
(see figure 2a).
In 2005, New Zealand listed 2,788 native
species and other taxonomic units (groups of
organisms) as threatened (see figure 2b), up
from 2,372 in 2002.

Figure 2a
(1)
Change in threat classification status of native species
December 2002–05
40

Number of species

Vascular plants

35

Bryophytes (2)

30

Terrestrial

25

invertebrates

20

Freshwater fish

15

Reptiles

10

Birds

5
0
Improvement

Worsening

Newly confirmed
extinctions

Change in threat status

Source: Department of Conservation
(1) There were no changes for bats, marine mammals, reptiles, frogs, marine
fish, freshwater and marine invertebrates, and macroalgae (ie seaweed). The
status of fungi were not reviewed in 2005.
(2) Simple non-flowering plants, including liverworts, mosses and hornworts.

Figure 2b
Total threatened native species by taxonomic group
Figure 2b
December 2005
Total threatened native species by taxonomic group
December 2005
(1)
Bats and marine mammals,

13

Bats and marine mammals,(1) 13
Vascular plants,
868
Vascular plants,

Birds, 153
Reptiles and frogs, 71
Birds, 153
Freshwater and
Reptiles and frogs, 71
marine fish, 78
Freshwater and
marine Freshwater
fish, 78
and

868

marine
Freshwater
and
invertebrates,
marine
384
invertebrates,
384

Bryophytes and
macroalgae, 213
Bryophytes and
macroalgae, 213
Fungi, 65
Fungi, 65

Terrestrial
invertebrates,
Terrestrial
943
invertebrates,
943

Source: Department of Conservation
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(1) Bats consist of five taxonomic units and marine mammals eight.
Source: Department of Conservation
Measuring New Zealand’s Progress Using a Sustainable(1)
Development
2008 units and marine mammals eight.
Bats consistApproach:
of five taxonomic

Figure 2c
Distribution of selected native species as a proportion of
pre-human range

Seven native species were selected for this
indicator: five bird, one mammal, and one
plant. All are at risk of extinction. The indicator
shows the total hectares over which each
species was found across four time periods –
pre-human, 1840s, 1970s, and 2007 – with
the exception of the wrybill bird, for which
the earliest period is the 1900s. Changes to
the distribution of these seven species can
indicate changes to their different ecosystems
or the presence of pest species.

By selected time periods
100

Percent

80

60

40

20

0
Kiwi

Kaka

Short-

Kökako

Möhua

tailed

Dactylanthus

bat
Species
Pre-human

1840s

1970s

Source: Department of Conservation
(1) Base distribution is the estimated range in the 1900s.

Distribution of selected native
species (indicator 2.2)

2007

Wrybill(1)

Figure 2c shows that the distribution of all
seven indicator species has declined from
pre-human levels. Four species – the
short-tailed bat; dactylanthus (a flowering
plant); and two bird species, the möhua
(yellowhead) and kökako – are now 5 percent
or less of the pre-human range. Furthermore,
since the 1970s the distribution for kökako
has decreased 90 percent, möhua down 70
percent, dactylanthus down 32 percent, shorttailed bat down 25 percent, and kiwi down
20 percent. Except for the wrybill, the majority
of these species are now found mainly on
Department of Conservation protected lands.
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Area of native land cover
(indicator 2.3)
Changes to the area and type of native land
cover allow us to monitor biodiversity. Native
species are particularly threatened by native
habitat loss (see indicator 2.1). Native land
cover includes vegetation as well as glaciers,
rivers, and alpine rock.
This indicator measures the amount of native
land cover in 1997 and 2002 by type (14
vegetation and 8 non-vegetation classes). The
extent of the different classes of native land
cover under protection varies substantially.
Between 1997 and 2002, the total area of
native land cover decreased by an estimated
16,500 hectares (0.1 percent). Native
vegetation declined by 17,200 hectares. In
contrast, there was a gain of 700 hectares of
non-vegetation land cover.
The land cover for five classes of vegetation
remained the same size, while nine classes
decreased. Two non-vegetative classes
increased in area: lake and pond (up 700
hectares) and alpine gravel and rock (up
100 hectares). However, two other classes
declined, and four remained the
same size.

Figure 2d
Change in native land cover by land cover class
December 1997–2002
Land cover class
Native forest

Tall tussock grassland

Manuka and/or kanuka

Broadleaved native hardwoods

All other native vegetation cover

Total other native land cover
-1.4 -1.2

-0.8 -0.6 -0.4 -0.2
Percent

Source: Ministry for the Environment (from Landcare Research)

Figure 2d summarises changes in native land
cover and specifically shows the four largest
vegetation classes. The greatest declines were
for the broadleaved native hardwoods (6,600
hectares, down 1.2 percent), and manuka and
kanuka (5,400 hectares, down 0.4 percent).
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Proportion of assessed fish
stocks below target levels
(indicator 2.4)

Figure 2e
Proportions of assessed fish stocks by assessment category
2006–08
Assessment category
2006
Below target levels

2007
2008

Possibly near or above target levels

Probably near or above target levels

Near or above target levels
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Source: Ministry of Fisheries
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New Zealand has one of the largest marine
environments in the world, with an exclusive
economic zone covering more than 4 million
km2. With the majority of New Zealand’s
biodiversity being in the ocean, inadequately
managed fishing activities can contribute
to a decline in biodiversity – both of target
species (caught for consumption) and
non-target species (by-catch and accidental
kill). Furthermore, the fishing industry is an
important component of the economy, and
the industry’s ongoing viability depends on
sustainable harvesting strategies.
Under New Zealand’s Quota Management
System (QMS) there are currently 628
fish stocks managed with the objective of
maintaining a ‘maximum sustainable yield’.
Evaluating the status of fish stocks is
inherently difficult due to the vast areas of
ocean involved, the migratory nature of some
species, and the physical similarities between
species. In 2008, a total of 101 fish stocks
were evaluated relative to target levels. This
accounts for 69 percent of the total landings
by weight and value, and represents the main
commercial species. The proportion of fish
stocks assessed as being below target levels
increased from 15 percent in 2006 to 29
percent in 2008 (see figure 2e).
The Minister of Fisheries sets limits on the
total weight of stocks that may be caught
commercially each year. The limit was lowered
from 595,469 tonnes in 2006 to 567,723
tonnes in 2008, in order to track natural
fluctuations and/or to correct the effects of
historical overfishing. Of the 29 fish stocks
below target levels in 2008, three have been
closed to fishing and the remainder have
received reduced commercial catch limits.
Another response to halting declining marine
biodiversity is the creation of marine reserves,
of which there are now 33 covering nearly
13,000 km2.
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Distribution of selected pest
animal and weed species
(indicator 2.5)
New Zealand has been described as “one of
the world’s weediest countries” (Landcare
Research, 2009) with over 2,000 non-native
plants growing in the wild, many of which are
considered invasive. As many of these species
place similar pressures on the environment,
this indicator reports the 2007 distribution of
10 species that are widespread and represent
a range of threats to native biodiversity.
However, there is not enough information to
make an assessment on changes over time.
Several animal pests, such as stoats, possums,
and mice, are found nearly everywhere in
New Zealand. They are known to eat the
young of threatened bird species and up to 95
percent of kiwi chicks in unprotected areas are
killed by predators. Animal pests can also eat
native seedlings and stifle forest regeneration.
Pampas grass, the most widespread plant
pest being monitored, is found in over 11
million hectares (42 percent) of New Zealand.
Japanese honeysuckle, a vine that can
smother native forests, is distributed across
more than 5 million hectares (see figure 2f).
Other weeds suppress regeneration in forests.

Figure 2f
Distribution of selected exotic weeds and pests
At 1 July 2007
Pest species
Common wasp
Stoat
Possum
Mouse
Hedgehog
Red deer
Pampas grass
Japanese honeysuckle
Wandering willy
Darwin's barberry
0

10

15

20
(1)

Hectares (million)

Source: Department of Conservation
(1) The total New Zealand land area is 26.8 million hectares.

The species reported in figure 2f are all
found on land, but pest species are also
found in fresh water and the ocean. By
2000, 19 species of exotic freshwater fish
had established wild populations in New
Zealand waterways. Seven of these species
are associated with lake degradation (see
indicator 4.4), and are now present in more
than 300 locations. Between 1970 and 2004,
there was also a significant increase in the
number of freshwater sites where five major
aquatic weeds were found. The didymo alga,
first reported in 2004, has been confirmed in
over 200 freshwater sites in the South Island.
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About the indicators
Number of threatened species (indicator 2.1)
Taxonomy is the classification of organisms into biological groups. A taxonomic group is made up
of taxonomic units that can be represented by a species, sub-species, form, or variety.
The indicator reports changes to the threat status of taxonomic groups, using the 2002 New
Zealand threat classification system, which has seven threat categories. The indicator excludes
changes that are the result of new evidence or knowledge. The threat classification of
a species may improve, yet remain threatened.
Of the species classified in 2005, only those for which sufficient data exists were listed.
There are a further 3,031 known species for which there is insufficient data to make a threat
status assessment. The species assessed are biased towards those which are considered likely
to be threatened.

Distribution of selected native species (indicator 2.2)
The information is from the Department of Conservation, which conducts species surveys within
protected areas and on private land.
The seven native indicator species are:

•
•
•
•
•
•
•

short-tailed bat – one of two species of New Zealand’s only mammal
kiwi – flightless bird
käkä – large forest-dwelling parrot
kökako – North Island forest-dwelling wattlebird
möhua (or yellowhead) – small insect-eating bird of beech forests
wrybill – wading bird that breeds on South Island braided rivers
dactylanthus – parasitic flowering plant.

Area of native land cover (indicator 2.3)
The data is from the Ministry for the Environment (2007a), sourced from Landcare Research.

Proportion of assessed fish stocks below target levels (indicator 2.4)
The indicator uses the Ministry of Fisheries’ assessments of fish stocks, mainly made in May of
each year with a small number conducted in November. For some species, assessments made
in previous years were carried forward.
The Fisheries Act 1996 requires that fish stocks are managed so that they remain at or above
a level that can produce the maximum sustainable yield (the largest average annual catch that
can be taken without damaging future stock levels), or at a level that is not inconsistent with this
objective.
In 2008, only 101 of the 628 fish stocks in the QMS had known status. The fish stocks of known
status are weighted towards those with the highest landings or value, or those most at risk of
being unsustainable. Caution is therefore required in interpreting the results as the data may not
be representative of all 628 fish stocks. The increased number of fish stocks of known status,
from 99 in 2006 to 101 in 2008, represents more than two additional stock assessments,
because only 85 were assessed in 2007 and several assessments were ‘retired’ over this period
because they became too old or uncertain.

Distribution of selected pest animal and weed species (indicator 2.5)
The data is from the Department of Conservation. The animal pest and weed distributions in
New Zealand are as at 1 July 2007.
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Table 2.2

Biodiversity indicators – defining principles
Indicator
2.1

Number of threatened species

Defining principles
Preserving and protecting biodiversity (1a)
Managing biosecurity risks (4a)
Avoiding irreversibility (4c)
Taking into consideration time needed for natural processes (5a)
Recognising Mäori values and use of the environment (6b)

2.2

Distribution of selected native species

Preserving and protecting biodiversity (1a)
Safeguarding the integrity of ecosystems (1b)
Managing biosecurity risks (4a)
Avoiding irreversibility (4c)
Taking into consideration time needed for natural processes (5a)
Recognising Mäori values and use of the environment (6b)

2.3

Area of native land cover

Preserving and protecting biodiversity (1a)
Safeguarding the integrity of ecosystems (1b)
Avoiding irreversibility (4c)
Reconciling access to natural environment with conservation (6a)
Recognising Mäori values and use of the environment (6b)

2.4

Proportion of assessed fish stocks below
target levels

Preserving and protecting biodiversity (1a)
Safeguarding the integrity of ecosystems (1b)
Ensuring renewable resources used within regeneration limits (2a)
Lack of certainty no reason for postponing environmental action (4b)
Avoiding irreversibility (4c)
Taking into consideration time needed for natural processes (5a)
Recognising Mäori values and use of the environment (6b)

2.5

Distribution of selected pest animal and
weed species

Preserving and protecting biodiversity (1a)
Safeguarding the integrity of ecosystems (1b)
Managing biosecurity risks (4a)
Avoiding irreversibility (4c)

See part C for the complete list of defining principles for all indicators.
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Topic 3: Air and atmosphere
The atmosphere enveloping the Earth is a vital part of the world we live in.
It contains the oxygen we need to breathe, protects us from extreme temperatures
and dangerous levels of ultraviolet radiation, and plays an essential role in recycling
energy, water, and other essentials for life, such as nitrogen. Weather, an important
influence on our pattern of living, is a direct product of atmospheric processes.
There is convincing evidence that as a result of industrial and other human activities gases are
being emitted into the atmosphere in such quantities that the composition and dynamics of the
atmosphere are changing. The changes occurring in the atmosphere are likely to have significant
environmental, social, health, and economic effects.
In recent decades, global attention has focused on two environmental issues in relation to the
atmosphere: climate change and depletion of ozone. This topic discusses the New Zealand
aspects of these environmental issues and also looks at the quality of air in our major centres
of population.

Main results
New Zealand’s net greenhouse gas emissions have increased since 1990, with most emissions
being from the agriculture and energy sectors. However, the intensity of emissions in relation to
economic activity has decreased.
Ozone levels over New Zealand have begun to recover, increasing over the 10 years to 2008.
Over the same time period, air quality at selected sites within the main centres of population
has fluctuated.

Table 3.1

Air and atmosphere indicators – key results
Indicator

Indicator
type(1)

Target
trend

Actual
result

What has happened

3.1

Net greenhouse gas
emissions

Flow

New Zealand’s net greenhouse gas emissions have
grown since 1990, although there has been little
change since 2002.

3.2

Greenhouse gas emissions
by sector

Flow

Most emissions are from the agriculture and
energy sectors.

3.3

Annual surface temperature

Stock

New Zealand’s surface temperature has increased
since 1908.

3.4

Greenhouse gas intensity of
the economy

Structural

Although total emissions have increased, the intensity
of emissions in relation to the economy has decreased.

3.5

Stratospheric ozone levels

Stock

Ozone levels over New Zealand decreased from the
1970s until the early 1990s but have begun to recover
over the ten years to 2008.

3.6

Air pollution

Flow

Over the 10 years to 2008 annual concentrations of
PM10 in the main centres have fluctuated.

(1) See ‘Types of indicators’ in part C.
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What the indicators tell us
Net greenhouse gas emissions
(indicator 3.1)
This indicator measures net annual emissions
of greenhouse gases. This is emissions
created as a result of human activity minus
emissions removed, primarily by forests.
Net greenhouse gas emissions increased by
18 percent between 1990 and 2007, but
have remained steady since 2002.
Total greenhouse gas emissions in New
Zealand increased 22 percent between 1990
and 2007. New Zealand’s emissions represent
much less than 1 percent of the global total.
While our total emissions are small in the
global context, New Zealand ranked 11th
in the world in 2005 for greenhouse gas
emissions per person (World Resources
Institute, 2009).
Trees absorb carbon dioxide (CO2) as they
grow, and thereby remove it from the
atmosphere. A total of 23.8 million tonnes
of CO2 equivalents were removed from the
atmosphere in 2007, equivalent to 32 percent
of New Zealand’s total greenhouse gas
emissions in that year. This represents a 31
percent increase in ‘removals’ since 1990.

Figure 3a
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Figure 3a shows net emissions, as well as
data for total emissions and removals. This
provides a fuller picture of the situation, which
is not conveyed by net emissions alone. For
example, net emissions are likely to increase
as a result of a decrease in removals when the
large quantity of forests planted in the early
1990s mature or are harvested.
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Greenhouse gas emissions
by sector (indicator 3.2)

Figure 3b
Comparison of greenhouse gas emissions by sector
1990 and 2007 December years
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Source: Ministry for the Environment
(1) 1 teragram is equivalent to 1,000 gigagrams.

Waste

New Zealand has an unusual profile of
greenhouse gas emissions for a developed
nation, due to the high proportion coming
from the agricultural sector. This sector is
the largest source of emissions, contributing
48 percent of the total in 2007. Agricultural
emissions consist of methane (emitted by
livestock) and nitrous oxide (by-product of
animal excrement and nitrogen fertilisers
in soils). The energy sector (including the
transport sector) contributed 43 percent of
total emissions. The remaining emissions are
from industrial processes, solvents, and waste.
Agricultural emissions have increased 12
percent from 1990 levels. This has largely been
driven by increases in methane and nitrous
oxide emissions from increasing numbers of
dairy cattle. However, the biggest increase
in emissions is from the energy sector, up
39 percent from 1990 levels (see indicator
6.6). This growth is primarily from growth in
emissions from transport. Emissions for the
waste sector have decreased 25 percent as
a result of initiatives to improve solid waste
management practices (see figure 3b).
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Annual surface temperature
(indicator 3.3)
Climate change is likely to bring about rising
sea levels, an increase in floods and droughts,
changing wind and rainfall patterns, increasing
temperatures, fewer frosts, increased pressure
on ecosystems, and an increase in the threat
of pest species becoming established here
(Ministry for the Environment, 2007a).
Figure 3c shows the difference in average
temperature of individual years in
New Zealand, compared with an average
for the period 1971 to 2000. Over the last
century, from 1908 to 2008, New Zealand’s
average surface temperature increased 0.9°C.
This is shown by the straight line in figure 3c,
which represents long-term movement in the
data. This is consistent with the increase of
0.76°C in average global surface temperature
over the past century (Intergovernmental
Panel on Climate Change, 2007).

Figure 3c
(1)
New Zealand's average surface temperature
1908–2008
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Source: Ministry for the Environment; National Institute of Water and
Atmospheric Research
(1) The bars represent annual anomalies, that is, the difference in temperature
in an individual year compared with the average for the 1971–2000 period. The
straight line represents the linear trend.
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Figure 3d
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(1) For the nearest March year.

Greenhouse gas intensity of the
economy (indicator 3.4)
Greenhouse gas emissions can be reduced
through improvements in efficiency. The ratio
(intensity) of total greenhouse gas emissions
to GDP, which takes into account production
and consumption levels, has fallen since
1990. Figure 3d shows that since the early
1990s, GDP has increased at a greater rate
than total greenhouse gas emissions. This
means fewer emissions are produced per unit
of GDP.
The downward trend in the intensity of
greenhouse gases produced could suggest
that resources are being used more efficiently.
Possible reasons include structural factors
arising from changes in the composition
of the economy. These include the growth
of the service sector, which produces less
greenhouse gases comparative to other
industries, and the relatively slower growth of
the electricity, gas, and water industries, which
are more emissions intensive. Three-quarters
of economic growth, over the period 1990 to
2007, was generated by the service industries.
In contrast, the electricity, gas, and water
industry group, grew by only 20 percent
over the same period, compared with total
GDP that increased by 64 percent. (See
also indicator 6.2, which shows that the
energy intensity of the economy has
been decreasing.)
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Stratospheric ozone levels
(indicator 3.5)
Most atmospheric ozone is in the
stratosphere, 10–50km above Earth’s surface.
This ozone layer shields Earth from the sun’s
ultraviolet radiation, which can cause skin
cancer, speed the degradation of materials,
damage the marine environment, and distort
plant growth.
This indicator measures concentrations of
stratospheric ozone over New Zealand.
Although yearly average ozone levels over
New Zealand have fluctuated, the overall
trend is that ozone levels decreased between
1970 and 1996, but recorded a small increase
over the decade to 2008 (see figure 3e). This
is in line with slightly reduced levels of ozone
depleting substances in the stratosphere.
Ozone depletion is an international issue
that particularly affects New Zealand because
of our proximity to Antarctica. Decreases in
ozone depleting substances over New Zealand
and Antarctica are primarily a result of actions
following the 1987 Montreal Protocol on
Substances that Deplete the Ozone Layer
(United Nations Environment
Programme, 1987).
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Figure 3e
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Air pollution (indicator 3.6)

Figure 3f
PM

(1)

10

40

concentrations in main centres of population
Annual average

(2)

Sustainable development requires that human
health is protected and promoted. Clean air
for people to breathe is a basic condition for
this requirement.

1997–2007

PM10 concentration

Annual
guideline

30

Dunedin
Christchurch

20

Auckland
(3)

Hamilton

10

(4)

Wellington
0
97

98

99

00

01

02

03

04

05

06

07

December year

Source: Ministry for the Environment
(1) Particulate matter in the air less than 10 microns in diameter.
(2) Readings for Auckland are taken at Takapuna, for Wellington at Upper Hutt,
and for Christchurch at St Albans.
(3) No 1997 data for Hamilton.
(4) No 1997–2000 data for Wellington.

Air quality in New Zealand is within acceptable
limits in most places, most of the time. PM10
(a collective term for very small particles, such
as dust, smoke, or fog) is an air pollutant of
particular concern because it regularly occurs
at high levels in urban areas and is linked
to harmful health effects. As these small
particles are easily inhaled and absorbed
into the lungs, PM10 can cause significant
health problems such as heart disease and
respiratory diseases, particularly for older
people, infants, and those with asthma. PM10
is caused mainly by burning solid fuels for
home heating and from exhaust emissions
from vehicles.
Two methods of reporting PM10 are included
here: annual average concentrations
of PM10 and the number of days PM10
exceeds acceptable levels. Annual average
concentrations of PM10 provide a long-term
picture of air quality and are reported against
the national air quality guideline (see figure
3f). The number of days PM10 concentrations
exceed acceptable levels (see figure 3g)
indicates the intensity of air pollution and
extent of associated health risks to which
people are exposed. This is reported against
a national minimum standard that outdoor
air quality should meet in order to protect
human health.
The annual averages of PM10 at monitored
sites in Auckland, Hamilton, Wellington,
Christchurch, and Dunedin have fluctuated
over the 10 years to 2007. Weather is one
reason for this fluctuation because it is an
important influence on air quality. The only
main centre to show a clear decreasing trend
is Christchurch.
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Figure 3g shows the number of times the 10
sites with the highest frequency of exceeding
air quality levels in 2007 exceeded the PM10
standard for 2005–07. With the exception
of Christchurch, the highest number of days
exceeded are in provincial areas, and occur
mostly during the winter months.

Figure 3g
(1)
Number of days air quality exceeded the PM
standard
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2005–07 December years
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Source: Ministry for the Environment
(1) Particulate matter in the air less than 10 microns in diameter.
(2) From 2006 results included Arrowtown.
(3) No 2005 data for Reefton.
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About the indicators
Net greenhouse gas emissions and greenhouse gas emissions by sector
(indicators 3.1, 3.2)
Greenhouse gases include carbon dioxide, methane, nitrous oxide, sulphur hexafluoride,
hydrofluorocarbons, and perfluorocarbons. The quantity of greenhouse gases emitted to the
atmosphere as a result of human activity in New Zealand is estimated as part of a national
greenhouse gas inventory. Methodologies and reporting formats agreed by the parties to the
United Nations Framework Convention on Climate Change (UNFCCC) have been used in
reporting the New Zealand greenhouse gas inventory (Ministry for the Environment, 2007a).
Greenhouse gas emissions are measured in CO2 equivalents. Each greenhouse gas has a
different warming potential (the relative warming effect of the gas when compared with CO2).
For example, methane has 21 times the global warming potential of CO2. For ease of
comparison, volumes of greenhouse gas emissions and removals are reported in terms of CO2
equivalents, based on 100-year global warming potentials (Ministry for the Environment, 2007a).
Estimates of removals of greenhouse gases from the atmosphere are continuously improved as
more information and research is available. The New Zealand Greenhouse Gas Inventory
1990–2007 includes deforestation estimates based on provisional data. Final data available in
early 2008 suggests these provisional estimates were low. The final deforestation data for 2007
will be included in the 2010 inventory submission (Ministry for the Environment, 2009).
Under the Kyoto Protocol, CO2 removed by forests planted after 1990 can be counted as ‘sinks’
and deducted from total emissions. However, figure 3a includes removals by forests planted
before 1990.
The information is sourced from the New Zealand Greenhouse Gas Inventory 1990–2007
(Ministry for the Environment, 2008). The industry sectors used in this analysis are based
on those used in the greenhouse gas inventory. These are different from the Australia and
New Zealand Standard Industrial Classification.

Annual surface temperature (indicator 3.3)
The annual temperature measurements since 1908 are from seven long-term stations that
represent coastal and lowland locations (Salinger & Mullan, 1999). The National Institute of
Water and Atmospheric Research (NIWA) will produce annual temperature anomalies based
on stations representing the entire land area of New Zealand at a later date.

Greenhouse gas intensity of the economy (indicator 3.4)
The indicator is total greenhouse gas emissions (see indicator 3.1) divided by GDP in volume
terms, expressed in 1995/96 dollars, therefore removing the effect of price changes.
Carbon intensity of the economy (CO2 emissions divided by GDP) is another common measure
of the relationship between emissions and the economy. The indicator used in this report
includes all greenhouse gas emissions.

Stratospheric ozone levels (indicator 3.5)
This indicator focuses on ozone occurring naturally in the upper atmosphere, or stratosphere,
where it screens out harmful ultraviolet radiation. Ozone can also occur at ground level where it
is associated with air pollution that affects the respiratory and cardiovascular system and can
cause tissue damage to the lungs (Ministry for the Environment, 2007a).
Depletion of the ozone layer is caused primarily by emissions of gases containing chlorine and
bromine (primarily chlorofluorocarbons (CFCs) and halons) caused by human activities. Five-year
averages have been plotted to give an indication of trends in ozone concentration.
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Stratospheric ozone levels for New Zealand are measured by NIWA, over Lauder in Central Otago,
as a ‘total column ozone’ – the total amount of ozone in a column of air from the Earth’s surface
to the top of the atmosphere. This data illustrates the degree of ozone depletion, or conversely,
the rate of ozone layer recovery at mid-latitudes in the southern hemisphere.

Air pollution (indicator 3.6)
PM10 is any solid or liquid particulate matter in the air that is less than 10 microns in diameter.
The data from the Ministry for the Environment, gives annual averages for selected sites rather
than the centre as a whole. The respective sites for Auckland, Wellington, and Christchurch are
Takapuna, Upper Hutt, and St Albans. Annual averages even out both peak and low pollution
periods, and show a long-term picture of air quality.
Figure 3g shows breaches of the daily standards of PM10 for the years ended December
2005–07.

Table 3.2

Air and atmosphere indicators – defining principles
Indicator
3.1

Net greenhouse gas emissions

Defining principles
Ensuring limits for degradable waste and toxins (3a)
Lack of certainty no reason for postponing environmental action (4b)
Avoiding irreversibility (4c)
Taking into consideration time for natural processes (5a)

3.2

Greenhouse gas emissions by sector

Ensuring limits for degradable waste and toxins (3a)
Lack of certainty no reason for postponing environmental action (4b)
Avoiding irreversibility (4c)
Taking into consideration time for natural processes (5a)

3.3

Annual surface temperature

Ensuring limits for degradable waste and toxins (3a)
Lack of certainty no reason for postponing environmental action (4b)
Avoiding irreversibility (4c)
Taking into consideration time for natural processes (5a)

3.4

Greenhouse gas intensity of the economy

Ensuring limits for degradable waste and toxins (3a)
Lack of certainty no reason for postponing environmental action (4b)
Taking into consideration time for natural processes (5a)
Ensuring that resources are used efficiently (8b)

3.5

Stratospheric ozone levels

Ensuring limits for degradable waste and toxins (3a)
Taking into consideration time needed for natural processes (5a)
Protecting and promoting human health (11b)

3.6

Air pollution

Ensuring limits for degradable waste and toxins (3a)
Protecting and promoting human health (11b)

See part C for the complete list of defining principles for all indicators.
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Topic 4: Water
Water in rivers, lakes, and wetlands, and the marine environment are important
resources for New Zealand. Good quality water is valued for many reasons, including
its ecological function and role in maintaining biodiversity, its recreational value,
its role in supporting industry, and its cultural significance. It is used for drinking,
irrigation, many industrial processes, and for absorbing pollutants.
As a renewable natural resource, it is necessary to ensure that water resources are not depleted
in quality or quantity over the long term. An adequate amount of clean water is required to meet
basic needs. Water is also particularly important for economic development in New Zealand
where agriculture is a significant part of the economy. This topic reports on fresh water and the
recreational aspect of the marine environment.

Main results
Between 2001 and 2008, the proportion of the population with access to water that meets
drinking-water standards has increased.
Since 1989, an increasing trend for the level of nitrogen in rivers and streams has been recorded,
indicating increased levels of pollution. However, the biological health of rivers has shown little
change since 1996, with the majority of monitored sites in 2007 recording good to excellent
water quality.
Between 1990 and 2006 there was no clear overall national trend for water quality in lakes
in New Zealand. Similarly, between 1995 and 2006, there was no clear national trend in
groundwater nitrate levels. It was not possible to make a trend assessment for water quality at
swimming spots as the time series is not long enough to assess whether improvements are a
result of human factors or annual weather variations.
The total amount of water allocated in New Zealand increased by 50 percent between 1999
and 2006. In 2006, water stress (allocation relative to available water) was low in all regions,
except Canterbury.
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Table 4.1

Water indicators – key results
Indicator

Indicator
type(1)

Target
trend

What has happened

4.1

Population with drinking
water meeting standards

Level

Between 2001 and 2008, the proportion of the
population with water that met drinking water
standards increased.

4.2

Nitrogen in rivers and
streams

Stock

Levels of nitrogen at monitored river and stream sites
have increased since 1989.

4.3

Biological health of rivers
and streams

Stock

Between 2005 and 2007, 77% of monitored sites had
good to excellent water quality.

4.4

Lake water quality

Stock

No clear trend at monitored sites between 1990 and
2006; 10 lakes deteriorated and 6 improved.

4.5

Groundwater quality

Stock

No clear trend, but 39% of monitored sites had above
natural nitrate levels between 1995 and 2006.

4.6

Bacterial pollution at
coastal swimming spots,
rivers, and lakes

Level

Pollution decreased between 2004 and 2007 but the
time period is not long enough for assessment.

4.7

Water allocation compared
with total water resource

Level

Between 1999 and 2006, total water allocation in New
Zealand increased by 50%.

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Population with drinking
water meeting standards
(indicator 4.1)

Figure 4a
Proportion of population with drinking water supply
meeting standards

An increase in the proportion of the
population with access to good quality
drinking water ensures that less of the
population is at risk of water-borne disease.
The quality of drinking water is measured
against standards for acceptable levels
of contamination by living organisms
and chemicals.

By water standard type
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December year

Source: Environmental Science and Research
(1) Data not available for 2001 and 2002.
(2) The decrease in 2003 was largely the result of non-compliance at the
Waitakere plant, which has been resolved.

2008(4)

Between 2001 and 2008, the proportion
of the population with access to drinking
water that met acceptable bacterial standards
increased from 63 percent to 83 percent.
Over the same period, the percentage
that met standards for protozoa (parasites)
increased from 52 percent to 67 percent
(see figure 4a).
Information on the percentage of the
population with access to drinking water
that meets chemical standards is available
from 2003. Between 2003 and 2008, this
increased from 78 percent to 92 percent (see
figure 4a).

(3) Covers the 18 months from January 2006 to June 2007.
(4) Year ended June 2008.
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Nitrogen in rivers and streams
(indicator 4.2)
Nutrients, such as nitrogen and phosphorus,
occur naturally in fresh water and are needed
by aquatic plants for growth. However,
increased levels of nutrients caused by human
activity can unbalance water ecosystems and
result in excessive plant growth and algae
blooms. In urban rivers and streams the main
source of introduced nutrients is sewage,
while the main sources in rural areas are runoff of agricultural fertilisers, and stock manure
and urine.
This indicator measures levels of total nitrogen
in river reaches in New Zealand.
Between 1989 and 2007, the median level of
nitrogen in monitored rivers increased by 4.6
percent. This is based on an average increase
of 1.4 percent per year. Figure 4b shows
changes in nitrogen levels for rivers with the
lowest (5th percentile), median, and highest
(95th percentile) nitrogen concentrations.
Nitrogen levels are increasing fastest in rivers
which already have high levels of nitrogen.
Between 1989 and 2007, the level of total
phosphorus in rivers increased on average by
0.53 percent per year, although the median
levels have fluctuated. However, for rivers
with a high level of phosphorus (in the 95th
percentile) the levels have decreased over
the period.
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Figure 4b
Nitrogen concentrations in rivers, by percentile group
(1)
1989–2007
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Source: Ministry for the Environment
(1) No data for 1994.
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Figure 4c

(1)

Macroinvertebrate

Biological health of rivers and
streams (indicator 4.3)

community index (MCI) in rivers

The macroinvertebrate community index
(MCI) provides a single number that
summarises the pollution sensitivity of the
macroinvertebrate community at a site.
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05

06

07

Freshwater macroinvertebrates are small
aquatic animals such as insects, worms, and
snails. Their presence is affected by changes
caused by human activity, as well as natural
events such as floods and droughts. The
abundance of these creatures, both in number
and species type, is an indicator of overall
stream health and water quality over time.
An MCI of less than 80 indicates poor water
quality and an MCI greater than 119 indicates
excellent water quality. Between 2005 and
2007, the average MCI across 66 monitored
sites was 109. Good to excellent water quality
was recorded at 51 of the sites (77 percent)
and three of the sites had poor water quality.
The median MCI of monitored sites has
fluctuated, but decreased 7.8 percent
between 1996 and 2007. For sites with the
lowest water quality, as indicated by MCI
(in the 5th percentile), the MCI increased
over the same period (see figure 4c).
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Lake water quality (indicator 4.4)
New Zealand has 3,820 lakes that are over
one hectare in size, and many more smaller
ones. This indicator measures changes in the
nutrient levels of 49 lakes for which long-term
monitoring exists.
In lakes with high levels of nutrients, algal
blooms are common, water clarity is reduced,
and the health of aquatic animals is at
risk. High nutrient levels impact on natural
ecosystems and the recreational use of lakes.
The nutrient levels of lakes are affected
by natural factors such as lake depth, air
temperature, and wind, as well as human land
use in the lake’s catchment area.
Between 1990 and 2006, there was no clear
national trend for water quality in lakes. The
nutrient level in 33 of the 49 monitored lakes
showed no signs of change over this period.
Possible or definite signs of deterioration,
such as increased nutrient or algae levels,
or decreased visual clarity, occurred at 10
lake sites, of which 9 were already nutrientenriched. Six of the 49 lakes showed signs of
improvement over the period (see figure 4d).
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Figure 4d
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Trends in lake water quality
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Source: Ministry for the Environment
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Very high
(severely degraded)

Improvement

Figure 4e
Trends in groundwater nitrate concentrations
December 1995–2006
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Groundwater quality
(indicator 4.5)
This indicator measures levels of nitrates
in water beneath the ground’s surface. The
quality of groundwater affects health, as a
source of drinking water (see indicator 4.1),
and water quality in rivers and lakes, and in
freshwater ecosystems (see indicators 4.2
and 4.4). Groundwater drains into rivers and
lakes, and therefore high nitrate levels in
groundwater can increase nutrients, such as
nitrogen and phosphorus, in rivers and lakes.
Increased levels of nitrate are caused by the
by-products of human activities, such as
wastewater (sewage), agricultural fertilisers,
and stock effluent. Nitrate can be a good
indicator of general groundwater degradation
as increased levels often indicate the
presence of other pollutants, such as
faecal pathogens and pesticides, from
human activities.
Between 1995 and 2006 there was no
clear national trend in groundwater nitrate
levels; 13.1 percent of sites showed a
significant increasing trend in nitrate levels,
and 11 percent had a decreasing trend
(see figure 4e).
Based on the median for each site over the
period 1995 to 2006, 39 percent of sites had
levels of nitrate that were higher than natural
levels, 4.9 percent had nitrate concentrations
exceeding the drinking water standard, and
10.3 percent exceeded the trigger level
for ecosystem protection (Ministry for the
Environment, 2007b).
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Bacterial pollution at coastal
swimming spots, rivers, and lakes
(indicator 4.6)
Swimming is one of many recreational
activities dependent on clean water for its
intrinsic enjoyment. This indicator measures
the proportion of monitored coastal and
freshwater swimming spots that meet
New Zealand’s guidelines for recreational
water quality.
In the summer of 2006/07, the proportion
of river and lake sites that met the guidelines
almost all the time was 60 percent. This was
an improvement on 41 percent in 2003/04.
In 2006/07, 10 percent of sites breached the
guidelines regularly.
In 2006/07, the proportion of coastal sites
that met guidelines almost all the time was
80 percent, an improvement on 65 percent
in 2003/04 (see figure 4f). In 2006/07, only
1 percent of beaches breached guidelines
regularly. Coastal swimming spots show
better compliance than freshwater sites
because pollutants are more rapidly diluted
and dispersed in the sea, by currents and
large volumes of water (Ministry for the
Environment, 2007a).

Figure 4f
Proportion of swimming sites where 95–100% of samples

100

comply with guidelines
2003/04 to 2006/07
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20

0
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Source: Ministry for the Environment

Levels of bacteria are affected by both natural
and human factors. Thus, although the sites
measured show improvement, the time series
of four years is not long enough to show
whether they were the result of human factors
or annual weather variations (Ministry for the
Environment, 2007a).
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2006/07

Figure 4g

Figure 4g
Water allocation by region
1999 and 2006 December years
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consumption is allocated by regional councils
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support agriculture and horticulture in
New Zealand.
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About the indicators
Water data overview
In the context of sustainable development, there are three key water-related areas missing in this
topic, due to the lack of available data. One is actual water use, another is time series data for
coastal water quality (other than levels of bacteria), and the third is a measure of water’s cultural
significance, such as for Mäori and traditional food gathering.

Population with drinking water meeting standards (indicator 4.1)
The Drinking Water Standards for New Zealand (Ministry of Health, 2005) outline specific
requirements for the protection of drinking water against contaminants, which include
three categories:

•
•
•

bacterial, for example E.coli
protozoal, for example giardia and cryptosporidium
chemical, for example arsenic, boron, fluoride, and other chlorinated compounds.

The data is from Environmental Science and Research and is measured for the years ended
December until 2005, after which it changed to years ended June. As a result, the period
2006–07 covers the 18 months from January 2006 to June 2007.
People who are not connected to registered water supplies are counted as not complying
with standards. Therefore, lack of access to compliant drinking water may be because either
the water fails to meet standards, or it is inadequately monitored, or it is sourced from
non-registered supplies.

Nitrogen in rivers and streams (indicator 4.2)
Median and percentiles are used to provide a national picture of river water quality. The 5th
and 95th percentiles describe the lowest and highest 5 percent of the results. The median is
the value for which half of the values are lower and half are higher.
Levels of nitrogen and phosphorus are measured monthly at 77 sites on 35 rivers in the National
River Water Quality Network. The network is operated by NIWA. The monitored sites provide
information on a specific section of a river (a river reach), rather than the whole river. The
network covers a range of sites, which include 45 impact sites (sites downstream of agriculture,
forestation, industry, and urbanisation).
Trends for levels of total nitrogen and total phosphorus are reported. Total nitrogen includes
nitrate, the dissolved form of nitrogen (measured in indicator 4.5), and total phosphorus includes
dissolved phosphorus.
The data is from the Ministry for the Environment.

Biological health of rivers and streams (indicator 4.3)
Data is derived from 66 of the 77 sites that make up the National River Water Quality Network.
Data is available from before 1996 but because of a change in monitoring methods, comparisons
of results before and after 1996 require caution. Accordingly, figure 4c only presents data from
1996 onwards.
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Lake water quality (indicator 4.4)
Water quality in lakes is measured using the trophic level index, which combines measures
of phosphorus and nitrogen levels, visual clarity, and algal biomass. The level of nutrients
(trophic level) is summarised as being very low to low, moderate to high, or very high
(severely degraded).
Data is from the Ministry for the Environment. Trends in the water quality of lakes have been
calculated using the Burns methodology (Burns, Bryers, & Bowman, 2000).

Groundwater quality (indicator 4.5)
Nitrogen is found in groundwater in the form of nitrate and is monitored for health and
environmental reasons. The trend data between 1995 and 2006 is from 878 groundwater sites.
The median data is based on 956 sampled sites.
The results can be regarded as representing areas where contamination is more likely to occur,
rather than representing the overall groundwater resource in New Zealand. This is because the
groundwater sites sampled are considered to be both an important source of supply and
particularly vulnerable to pollution.

Bacterial pollution at coastal swimming spots, rivers, and lakes
(indicator 4.6)
New Zealand’s guidelines for recreational water quality define safe levels of faecal contamination.
The bacterial groups monitored are used as indicators of possible sewage contamination.
The period measured is the summer period (November–March) when most swimming occurs.
Included in the sample are 380 coastal swimming spots and 230 freshwater sites. These are
sites where at least 10 water quality samples have been taken each summer.

Water allocation compared with total water resource (indicator 4.7)
The indicator recommended by the United Nations (2007) to measure sustainable water use is
total water abstraction (use) divided by the total volume of water available. However, as good
information on water abstraction is not readily available a proxy indicator is used – water
allocation divided by the total water resource, by region. Water allocation, differs from water
abstraction in that not all water allocated is actually used.
The total water resource for each region is calculated as a mean annual value over the period
1995–2005, from the Statistics NZ water physical stock account. It is calculated as inflow into the
region (from precipitation and flows from other regions) minus the loss of water by evaporation,
transpiration, and flows to other regions. This is an indirect measure of the total volume of water
available as not all the water resources of a region are exploitable. For example, low or base river
flows generally need to be left to support ecosystems and other in-stream uses. Also, not all
water that is used is lost from the catchment it is taken from.
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Table 4.2

Water indicators – defining principles
Indicator
4.1

Population with drinking water meeting standards

Defining principles
Ensuring limits for degradable waste and toxins (3a)
Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)

4.2

Nitrogen in rivers and streams

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for degradable waste and toxins (3a)
Taking into consideration time taken for natural processes (5a)

4.3

Biological health of rivers and streams

Preserving and protecting biodiversity (1a)
Safeguarding the integrity of ecosystems (1b)
Ensuring limits for degradable waste and toxins (3a)
Taking into consideration time needed for natural processes (5a)

4.4

Lake water quality

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for degradable waste and toxins (3a)
Reconciling access to the natural environment with conservation (6a)

4.5

Groundwater quality

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for degradable waste and toxins (3a)
Protecting and promoting human health (11b)

4.6

Bacterial pollution at coastal swimming spots,
rivers, and lakes

Ensuring limits for degradable waste and toxins (3a)
Reconciling access to the natural environment with conservation (6a)
Protecting and promoting human health (11b)

4.7

Water allocation compared with total water
resource

Ensuring renewable resources used within regeneration limits (2a)
Ensuring that resources are used efficiently (8b)
Basic needs met with options to meet needs beyond that (11a)

See part C for the complete list of defining principles for all indicators.
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Topic 5: Land use
Land includes soil and rock, plant and animal communities in the soil, and the
landforms and vegetation that cover it. Our lifestyle and economy, particularly
farming, depend on good quality land. Land use decisions require social, economic,
and environmental needs to be balanced. A growing population requires more space
for housing, recreation, and economic development, but land use changes for these
purposes will affect the environment.
There are three main land uses in New Zealand: production, conservation, and urban
development. Over one-third of land is legally protected for conservation purposes, with the
remaining majority being used for primary production (agriculture, forestry, and horticulture).
Urban and rural residential developments, and artificial surfaces such as transport infrastructure,
landfills, and mines, cover a small but growing area.
Although it is difficult to predict future needs with certainty, current development decisions
should not limit options for future generations. Some activities, such as expanding cities
and creating new landfills, may lead to environmental changes that are irreversible over
human timescales.

Main results
Between 2002 and 2007, the total area of land used for farming in New Zealand decreased,
including that used for sheep, beef cattle, and deer farming. However, land used for dairy
farming increased.
In contrast to the target trends, between 1979 and 2002 the stock of soil with the most versatile
uses decreased, and between 1990 and 2004 the excess of nitrogen and phosphorus in soil
increased. However, between 1997 and 2002 the area of hill country land at risk of erosion
was reduced.

Table 5.1

Land use indicators – key results
Indicator

Indicator
type(1)

Target
trend

Actual
result

What has happened

5.1

Area of land used for farming

Stock

Between 2002 and 2007, the total land area used for
farming decreased.

5.2

Soil health

Stock

As at 2001, the health of 80% of New Zealand’s soils
was within target ranges. However, there is insufficient
recent data to make an assessment.

5.3

Nitrogen and phosphorus
content in soil

Flow

Between 1990 and 2004, the surplus of both nitrogen
and phosphorus in soils increased.

5.4

Contaminated soil sites

Structural

Between 2007 and 2009, the number of sites yet to
be cleaned or actively managed increased. However,
the time period is too short for an overall assessment
to be made.

5.5

Versatile soil extinction

Flow

Between 1979 and 2002, the quantity of versatile soils
decreased with the highest proportional loss occurring
for soils classified as the most versatile.

5.6

Hill country erosion

Flow

Between 1997 and 2002, the area of steep hill country
in pasture that is prone to erosion, decreased by 3.1%.

(1) See ‘Types of indicators’ in part C.
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What the indicators tell us
Area of land used for farming
(indicator 5.1)
Much of New Zealand’s economy is based
on farming activities, with the agriculture and
forestry sectors making a significant
contribution to export earnings. This
contribution in turn, influences farming
decisions, and about half the total land is
used for primary production. However,
different production activities have differing
environmental effects on factors such as soil
erosion, water use, nutrient leaching, organic
waste generation, and greenhouse gas
emissions.
This indicator shows the total amount of land
used for farming, by type – pasture,
horticulture, production forestry, and all other
uses of land on farms.
At June 2007, farmland made up 54.8 percent
of the total New Zealand land area, with threequarters of this being pasture. Figure 5a
shows that between 2002 and 2007 land
used for farming decreased 5.7 percent, or
889,000 hectares. The largest decrease was
for pasture (575,000 hectares).

Figure 5a
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Source: Statistics New Zealand
(1) Houses, domestic gardens, farm buildings, conservation plantings, shelter
belts, native bush and scrub, river beds, wetlands, tracks, and gorse.

The amount of pastoral land used by farms
with sheep, beef cattle, and deer declined 5.9
percent between 2002 and 2007. Conversely,
the amount of pastoral land used by farms
with dairy cattle increased 5.1 percent.
Forestry is the second-largest primary
production land use after livestock farming.
Forests do more than supply wood products.
They also provide important environmental
services such as soil stabilisation, water
filtration, and acting as a carbon sink (see
indicator 3.1).
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Soil health (indicator 5.2)

Figure 5b
Proportions of soils not meeting target range
By soil health indicator
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Soils can take thousands of years to develop.
Production is directly affected by soil health,
and land management practices affect the
biological, physical, and chemical composition
of soils.
Changes in soil health can have positive and
negative environmental effects. For example,
small increases in soil carbon content can
reduce atmospheric levels of CO2 (see topic
3), but an excess of other nutrients may leach
into waterways and contribute to algal blooms
(see topic 4).
This indicator reports the percentage of soil
samples, between 1995 and 2001, with soil
health indicator scores outside recommended
targets for fertility, acidity, organic resources,
and physical composition.
Over 80 percent of the soil health indicators
fell within target ranges for maintaining soil
quality. However, as figure 5b shows, across
all farmland uses, over two-thirds of soils
tested had at least one soil quality indicator
outside the target range.
Pasture soils, which cover over 40 percent
of New Zealand’s land, have a higher nitrogen
content (organic resources) than that for all
other soil use types. The soils with the
highest proportion of samples outside the
target range for fertility were those used for
crops and horticulture. The phosphate content
of these soils is high, due to regular
application of fertiliser over many years
(see also indicator 5.3).
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Nitrogen and phosphorus
content in soil (indicator 5.3)
New Zealand’s soils tend to be thin and acidic
with low levels of the nutrients necessary for
the production of the grasses and crops
grown today. Nitrogen and phosphorus are
two nutrients applied to land, in fertilisers, to
grow more productive pasture or crops.
Nitrogen-fixing plants (usually white clover)
and stock excrement also add these nutrients
to the soil.
This indicator reports on the surplus or deficit
of nitrogen and phosphorus content in soils.
A surplus means a high potential for nutrient
loss, to the atmosphere as nitrous oxide (a
greenhouse gas, see topic 3), or through
leaching from soils that contaminates aquifers
and waterways (see topic 4). A deficit may be
detrimental to soil fertility and agricultural
production (see also indicator 5.2).
Ideally, the addition of nitrogen and
phosphorus should be balanced by removals.
Figure 5c shows that between 1990 and
2004, the nitrogen surplus in soils increased
41 percent and the surplus for phosphorus
increased 128 percent.

Figure 5c
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(1) Balance is the difference between inputs and outputs of nutrients. When
the balance is positive, inputs exceed outputs. When the balance is negative,
outputs exceed inputs.

Nearly all nutrient removal is from pasture
growth. The main source of both nitrogen and
phosphorus in New Zealand soils is livestock
excrement. The high density of grazing stock
on dairy farms delivers more nutrients to the
land than other forms of farming (Ministry for
the Environment, 2007a). Between 1990 and
2004, the number of dairy cattle increased
50 percent.
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Figure
Figure 5d
5d
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(1) Four regions combined the categories 'cleaned' and 'actively managed';
(1) Four regions combined the categories 'cleaned' and 'actively managed';
these are classified as 'cleaned'.
these are classified as 'cleaned'.
(2) Two regions combined the categories 'cleaned' and 'actively managed'; one
(2) Two regions combined the categories 'cleaned' and 'actively managed'; one
of these is classified as 'cleaned' and one as 'actively managed'.
of these is classified as 'cleaned' and one as 'actively managed'.

Figure 5e
Figure 5e

Industrial, domestic, and farming activities
have all contributed to the contamination of
land in New Zealand. Most land contamination
has been caused by historical practices not
known to be hazardous at the time. In
particular, contaminated sites have often
resulted from the past manufacture and use
of pesticides and fertilisers, production of
coal and gas, mining, timber treatment, and
sheep dipping.
In 2007, 10 of the regional councils in New
Zealand reported that 1,238 sites had been
confirmed as contaminated, with 545 of these
having been cleaned and 301 being managed
to ensure they do not significantly affect the
environment. In 2009, 11 councils reported a
total of 1,895 contaminated sites, with 663
having been cleaned and 760 being actively
managed (see figure 5d).

Versatile soil extinction
(indicator 5.5)

Extinction of versatile soils since 1975–79
Extinction of versatile soils since
(1) 1975–79
By land use class(1)
By land use class

Versatile soils are fertile, well drained, and
have slopes of less than 12 degrees. They are
an important natural resource and valuable for
food production. Versatile soils need to be
managed to ensure a variety of land-use
options remain for future generations and that
the production needs of current generations
can be met.

At December 2002
At December 2002

Percentage loss of 1975–79 stock
2.5 Percentage loss of 1975–79 stock
2.5
2.0
2.0
1.5
1.5

Urban expansion typically reduces versatile
soil stocks either by reducing the total area or
impairing the remaining soils. Such changes
are effectively irreversible, because top soils
can take thousands of years to develop.

1.0
1.0
0.5
0.5
0.0
0.0

Contaminated soil sites
(indicator 5.4)

1
1

2
3
2
3
Multiple use
Multiple use

4
4

5
6
7
5
6
7
Pastoral or forestry land
Pastoral or forestry land

Land use class
Land use class

Source: Landcare Research
Source: Landcare Research
(1) Class 1 is the most versatile soil, and class 8 the least.
(1) Class 1 is the most versatile soil, and class 8 the least.

8
8
Catchment
Catchment
protection
protection

Versatile soils cover about 10 percent of
New Zealand. Between 1997 and 2002, the
amount of land covered by artificial surfaces
increased 2.5 percent (5,500 hectares). Figure
5e shows that since the late 1970s the types
of soils with the highest rate of conversion to
urban land use are the most versatile ones.
Over this period, the total area of the most
versatile soil class decreased by 2.3 percent.
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Hill country erosion (indicator 5.6)
Hill country with slopes greater than 21
degrees is classified as severely prone to
erosion and makes up about 10 percent of
New Zealand. Every year, erosion results in an
estimated 200 million tonnes of soil being lost
(Landcare Research, 2006). The resulting
sedimentation can damage freshwater and
marine ecosystems, and increase flooding risk.
The risk of erosion is affected by land use,
with pasture-covered hills being most
vulnerable. Strategies to reduce erosion,
such as planting trees or reverting land to
native cover, can prevent nutrient loss and
soil slippage.
Between 1997 and 2002, the area of hill
country with pasture cover and most at risk of
erosion reduced by 3.1 percent (36,400
hectares). This was achieved by converting
pasture to exotic forestry or allowing it to
revert to scrub. Across the North Island, there
was a 3.7 percent reduction in pasturecovered erosion-prone soils, and a 1.7 percent
decrease in the South Island (see figure 5f).

Figure 5f
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Erosion-prone soil
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Source: Landcare Research

There is no recent data for the total area of
land at risk of erosion. However, the Ministry
of Agriculture and Forestry (2009) estimates
that erosion control measures are currently
being undertaken on approximately 15,000
to 20,000 hectares per year.
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2002

December year
South Island

Total

About the indicators
The land use statistics for indicators 5.2 and 5.3 come from the New Zealand Land Cover
Database (administered for the Crown by the Ministry for the Environment). This was last
updated in 2002.

Area of land used for farming (indicator 5.1)
The information is from Statistics NZ’s Agricultural Production Censuses, data being as at 30 June
and from Statistics NZ 2002a, 2003b, 2008a, 2008b.
There was a change in the collection methodology for production forestry in 2007, therefore,
care needs to be taken in interpreting the 2007 result.

Soil health (indicator 5.2)
The health of soils was determined from the collection and analysis of over 500 soil samples
between 1995 and 2001. The soils tested represented all land types across three dominant land
use classes (cropping, pasture, and forestry). The target ranges for each soil health indicator allow
for both production and environmental impacts. The indicators of soil health used (see also
figure 5b) are:

•
•
•
•

fertility – represented by measures of phosphate content
acidity – measured by pH in water
organic resources – such as the presence of carbon and nitrogen
physical composition – such as bulk density or ability to absorb water.

Nitrogen and phosphorus content in soil (indicator 5.3)
The indicator measures ‘gross nutrient balance’, which shows the difference between the
nutrient inputs, such as fertiliser and manure, and outputs leaving the system in the form of
crops and pasture growth. Data is from the OECD (2008b).

Contaminated soil sites (indicator 5.4)
The 10 regions with data for 2006–07 were Auckland, Waikato, Bay of Plenty, Hawke’s Bay,
Taranaki, Wellington, Tasman, Marlborough, Canterbury, and Otago. In 2009, data for ManawatuWanganui was also included. Data is collected by the regional councils and territorial authorities
with the assistance of the Ministry for the Environment.
The Resource Management Act was amended in 2005 to include a definition of contaminated
land. However, there are no national environmental standards that set maximum levels for
contaminants in soil. Therefore councils may have used different guidelines.
As more historically contaminated sites are identified, the number is likely to rise in the medium
term. However, the desired long-term trend is a decrease in the number of sites yet to be dealt
with or actively managed.

Versatile soil extinction (indicator 5.5)
Soils across New Zealand have been classified according to their suitability for cropping, general
pastoral production, or forestry, to yield eight land use classes, with class 1 being the most
versatile and class 8 the least. Classes 1 to 4 are suitable for multiple purposes, and are the only
soils that crops can grow on. These are least abundant, and made up only 26 percent of the
stock of non-urbanised soil in 1979. Classes 5, 6, and 7 are only suitable for pasture and forestry
(Molloy, 1998). Class 8 is unsuitable for production, but important for water catchment.
The base period over which the soil classes were assessed was between 1975 and 1979.
This indicator uses provisional information and analysis from Landcare Research, which may be
subject to further peer review.
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Hill country erosion (indicator 5.6)
The data is from the Ministry for the Environment (2007a), sourced from Landcare Research.

Table 5.2

Land use indicators – defining principles
Indicator
5.1

Area of land used for farming

Defining principles
Safeguarding the integrity of ecosystems (1b)
Ensuring limits for non-renewable resources (2b)
Ensuring that resources are used efficiently (8b)

5.2

Soil health

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)

5.3

Nitrogen and phosphorus content in soil

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Ensuring that resources are used efficiently (8b)

5.4

Contaminated soil sites

Ensuring limits for degradable waste and toxins (3a)
Avoiding non-degradable toxins (3b)
Protecting and promoting human health (11b)

5.5

Versatile soil extinction

Ensuring limits for non-renewable resources (2b)
Avoiding irreversibility (4c)
Ensuring that resources are used efficiently (8b)

5.6

Hill country erosion

Safeguarding the integrity of ecosystems (1b)
Ensuring limits for non-renewable resources (2b)
Ensuring that resources are used efficiently (8b)

See part C for the complete list of defining principles for all indicators.
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Topic 6: Energy
Sufficient supplies of energy are essential for meeting needs, supporting the
economy, and maintaining people’s standard of living. New Zealand has access to
a variety of energy sources, including fossil fuels, hydroelectricity, geothermal power,
and wind power. Energy in this topic includes oil used for transport (see topic 7).
Although energy is essential in our day-to-day lives, producing and using it can have harmful
effects on the environment. CO2, released by burning fossil fuels, contributes to increased
greenhouse gas emissions. Air pollution from diesel use and domestic wood fires reduces air
quality and can lead to health problems such as respiratory diseases (see also topic 3).
A challenge for sustainable development is meeting the energy needs of society and the
economy, while limiting the impact on the environment.

Main results
Total primary energy supply per person has increased over the 20 years to 2007, but the
intensity of energy demand in relation to GDP has decreased. In contrast to the target trends,
the proportion of electricity generated from renewable sources has decreased and greenhouse
gas emissions from the energy sector have increased. Households are spending a greater
proportion of their income on energy in the home. As a nation, New Zealand is more
dependent on imported energy in 2007 than it was in 1990.

Table 6.1

Energy indicators – key results
Indicator

Indicator
type(1)

Target
trend

Actual
result

What has happened

6.1

Total primary energy supply
per person

Flow

Total primary energy supply per person increased 5.9%
from 1987 to 2007 though it has been decreasing
since the peak in 2001.

6.2

Energy intensity of
the economy

Structural

The energy intensity of the economy has decreased
since 1995.

6.3

Percentage of electricity
generation from renewable
resources

Structural

Electricity generated from renewable energy decreased
from 80.5% to 66.6% between 1987 and 2007.

6.4

Household expenditure on
energy used in the home, by
income group

Structural

Since 1988, the percentage of total household
expenditure on energy used in the home increased
for all income groups, but increased most for
low-income groups.

6.5

Energy dependency

Structural

New Zealand’s reliance on imported energy has
increased since 1990.

6.6

Energy-related greenhouse
gas emissions

Flow

Energy-related emissions of greenhouse gases
increased by 39% since 1990.

(1) See ‘Types of indicators’ in part C.
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What the indicators tell us
Total primary energy supply
per person (indicator 6.1)
Total primary energy supply (TPES) is the total
amount of energy provided in New Zealand for
energy transformation (the conversion of
energy from one form to another) and use by
consumers. TPES includes energy used for
transport, households, and industry. TPES per
person compares changes in energy supply
over time with changes in the size of the
population. This provides an indication of how
efficiently we are using energy. Indicator 6.2 is
also a measure of efficiency.
Between 1987 and 2007, New Zealand’s TPES
increased by 35.5 percent. Over the same
period the population grew by 27.9 percent.
Accordingly, TPES per person increased overall
by 5.9 percent between 1987 and 2007,
though it has been decreasing since the peak in
2001 (see figure 6a).

Energy intensity of the economy
(indicator 6.2)
This indicator compares production in the
economy (as measured by real GDP) with total
energy demand (as measured by total
consumer energy). This measures whether
reliance on energy to generate economic
growth is increasing or decreasing.
Figure 6b shows that, since 1995, GDP has
increased at a greater rate than total consumer
energy. As a result the energy intensity of the
economy has decreased overall by 14 percent.
This means that less energy has been required
for each unit of value added to the economy.
Energy intensity is influenced by three main
factors: changes in consumer behaviour,
structural factors (such as the composition of
the economy), and technical factors (such as
new machinery that uses less energy). One
structural factor that has contributed to the
reduction in energy intensity in New Zealand is
the growth of service industries, which are less
energy-intensive than industries such as
manufacturing. More than three-quarters of
economic growth over the period 1995 to
2007 was generated by service industries.
(See also indicator 3.4, which shows that the
greenhouse gas intensity of the economy has
been decreasing.)
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Percentage of electricity
generation from renewable
resources (indicator 6.3)

Figure 6c
Proportion of electricity generated from renewable sources
1987–2007
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The majority of energy sourced in
New Zealand is used to generate electricity.
All non-renewable energy sources used in
New Zealand are fossil fuels – coal, gas, and
oil. Fossil fuels are finite and burning them
emits CO2 and other polluting substances.
Substituting fossil fuels with renewable energy
therefore reduces dependency on finite
resources, and reduces greenhouse gas and
other pollutant emissions.
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This indicator measures the percentage of
electricity generated in New Zealand from
renewable sources: hydro, geothermal, biogas,
wood, and wind.
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Between 1987 and 2007, the total amount
of electricity generated from renewable
resources increased. However, over the same
period, the proportion from renewable
resources decreased from 80.5 percent to
66.6 percent (see figure 6c). This is because
the increase in electricity demand over this
period has been increasingly met from
non-renewable sources rather than renewable
ones. New Zealand’s current renewable
proportion is still relatively high compared
with other countries (International Energy
Agency, 2008).
The largest source of renewable energy in
New Zealand is hydro power. In 2007, hydro
made up 54.9 percent of total electricity
generation, compared with 7.7 percent for
geothermal and 2.2 percent for wind
generation. Generation of electricity from
hydro resources fluctuates annually depending
on rainfall patterns. Wind generation is
becoming an increasingly significant source of
renewable energy, increasing by 51 percent
between 2006 and 2007.
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Household expenditure on energy
used in the home, by income
group (indicator 6.4)
Access to affordable energy to heat and light
houses is an important element of meeting
people’s needs. House temperatures affect
people’s health and well-being. In New
Zealand, houses tend to be damp and have
lower indoor temperatures than the World
Health Organization recommends (Ministry
of Economic Development, 2007).
This indicator measures the affordability of
energy in the home across different income
groups in New Zealand. Needing to spend
a high proportion of household income on
energy, especially for low income households,
can be a financial barrier to heating houses
adequately. While energy conservation can
be encouraged by managing demand through
pricing structures, higher energy prices
mean higher financial barriers for low
income homes.
The percentage of household income spent
on energy in the home has increased across
all income groups (deciles) between 1988
and 2007. The biggest increase was for the
lowest income group (decile 1) up from 4.2
percent in 1988 to 6.8 percent in 2007. In
contrast, the highest income group (decile 10)
spent 2.5 percent of household income on
energy in the home in 2007 (see figure 6d).
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Figure 6d
Proportion of household expenditure on domestic energy
(1)
By income decile
1988, 1998 (March year), and 2007 (June year)
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Source: Statistics New Zealand
(1) Decile 1 is the lowest 10 percent of the population by income and decile 10
the highest.
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Energy dependency (indicator 6.5)

Figure 6e

Net energy import dependency
Net energy imports to total primary energy supply

30

A secure and stable supply of energy is
critical to the economic development of
New Zealand and to meeting individuals’
needs. Energy dependency shows the extent
to which a country relies on imports to meet
its energy needs.

1990–2007

Percent

New Zealand’s net energy import dependency
was 17.2 percent in 2007. This has increased
from 14.2 percent in 1990 (see figure 6e).
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Figure 6f

40

Although overall net energy dependency is
relatively low, New Zealand’s dependence on
imported oil is high. Dependency on oil
imports increased from 47 percent in 1990 to
66 percent in 2007, having decreased from a
high of 83 percent in 2006. The decrease in
2007 was driven by an increase in oil exports,
as domestic production from a new oil field
came online, and production from an existing
field increased.

Energy-related greenhouse gas
emissions (indicator 6.6)

Energy-related greenhouse gas emissions
1990–2007

Emissions from the energy sector made up
43 percent of total greenhouse gas emissions
in 2007. Energy emissions have increased 39
percent since 1990, the biggest increase of
any sector (see also indicator 3.2). This
includes emissions from transport, energy
generation, petroleum refining, gas processing,
and solid fuel manufacturing (see figure 6f).
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Source: Ministry for the Environment
(1) 1 teragram is equivalent to 1,000 gigagrams.
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About the indicators
Total primary energy supply per person (indicator 6.1)
TPES is the total amount of energy produced in, and imported to, New Zealand for energy
transformation and use by consumers. Primary energy is energy as first obtained from natural
sources, such as coal, hydro, and wind. TPES includes energy used for non-energy purposes,
such as natural gas used for the production of methanol. It excludes fuels used for international
transport and exports.
TPES data is from the Ministry of Economic Development (2008) for December years and is
measured in gigajoules (GJ).

Energy intensity of the economy (indicator 6.2)
This indicator is total consumer energy demand divided by real GDP. Total consumer energy is
the amount of energy consumed by final users, excluding energy used or lost in the process of
transforming energy into other forms and bringing energy to final consumers. Real GDP is a
volume series, expressed in 1995/96 dollars, therefore removing the effect of price changes.
Total consumer energy demand is for years ended December and is matched with the
subsequent March year GDP data. For example, total consumer energy demand for the year
ended December 1987 is matched with GDP for the year ended March 1988.
Data is from the Ministry of Economic Development’s Energy Data File, June 2008.

Percentage of electricity generation from renewable resources
(indicator 6.3)
This indicator measures the percentage of energy generated from renewable resources
(hydro, wind, wood, geothermal, and others). Non-renewable sources of energy used in
New Zealand are fossil fuels (coal, oil, and gas). This indicator includes generation from
cogeneration plants. This is where two or more forms of useful energy are produced from
a single primary energy source, for example, when heat or steam that would otherwise be
wasted is used for industrial heating.
Generation of electricity from hydro resources fluctuates annually. As hydro storage is limited,
the amount of energy available over the year is strongly affected by rainfall patterns and
whether the year is ‘wet’ or ‘dry’.
The data is for December years and is from the Ministry of Economic Development (2008).

Household expenditure on energy used in the home, by income group
(indicator 6.4)
Expenditure on energy in the home includes expenditure on electricity, gas (mains), coal, and
firewood. It does not include expenditure on fuel for vehicles. The indicator does not take into
account potential affordability gains from the use of insulation or use of efficient heaters, which
can decrease the amount spent on energy.
Deciles are formed by dividing households into 10 groups, ranked by income. Decile 1 is the
lowest 10 percent of the population in terms of income, while decile 10 is the highest 10
percent of the population.
Data is from the Household Economic Survey for 1988, 1998, and 2007.
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Energy dependency (indicator 6.5)
Net energy import dependency is calculated as net imports of energy divided by total primary
energy supply, measured in total petajoules (PJs). Net imports equals imports less:

•
•
•

exports
change in stocks held
international transport costs.

Total primary energy supply is as defined for indicator 6.1.
The data is for December years and is from the Ministry of Economic Development (2008).

Energy-related greenhouse gas emissions (indicator 6.6)
The information is from the Ministry for the Environment (2008).

Table 6.2

Energy indicators – defining principles
Indicator
6.1

Total primary energy supply per person

Defining principles
Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Basic needs met with options to meet needs beyond that (11a)

6.2

Energy intensity of the economy

Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Ensuring that resources are used efficiently (8b)

6.3

Percentage of electricity generation from
renewable resources

Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)

6.4

Household expenditure on energy used in the
home, by income group

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Ensuring equal opportunities and access to resources (13a)

6.5

Energy dependency

Promoting resilience in the economic system (9b)
Basic needs met with options to meet needs beyond that (11a)

6.6

Energy-related greenhouse gas emissions

Ensuring limits for degradable waste and toxins (3a)
Lack of certainty no reason for postponing environmental action (4b)
Avoiding irreversibility (4c)
Taking into consideration time needed for natural processes (5a)

See part C for the complete list of defining principles for all indicators.
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Topic
7: Transport
11. Living
Conditions
Because New Zealand’s population is small in comparison with that of other countries
and spread over a relatively large area, people rely heavily on transportation, primarily
private. The transport system (including road, rail, shipping, air corridors, and the
vehicles that travel them) facilitates economic production and social participation, but
also exerts pressure on the environment by contributing to greenhouse gas emissions
(see indicators 3.2 and 6.6) and local air pollution (see indicator 3.6).
Mobility is important for people to meet their needs. Vehicle use increases mobility, though
cars are generally less energy efficient than full buses or trains. Moreover, increased numbers
of private vehicles, especially in urban areas, leads to traffic congestion, causing increased air
pollution and economic loss through extended travel times. Private vehicles also have higher
accident rates than mass transit vehicles. Cycling and walking, although not always practical,
produce no air pollution, reduce the use of non-renewable resources, and are also beneficial
for health.
Road transport uses a large quantity of energy, mostly oil products (see topic 6), making it the
most important driver of global oil demand. Road transport in particular, therefore, contributes to
greenhouse gas emissions, the depletion of natural resources, and contamination of freshwater
and marine ecosystems from road run-off.

Main results
Vehicle-kilometres travelled by road have increased since 2001 for all vehicle types. This has
been accompanied by an increase in freight tonne-kilometres by road and a decrease in the
proportion of people walking or cycling to work. However, the use of public transport has
recorded some increase over the same period.

Table 7.1

Transport indicators – key results
Indicator

Indicator
type(1)

Target
trend

What has happened

7.1

Vehicle-kilometres travelled
by road, by vehicle type

Level

Since 2001, vehicle-kilometres travelled by road have
risen for all vehicle types.

7.2

Road freight transport
intensity of the economy

Structural

The ratio of road freight tonne-kilometres to GDP
increased between 2000 and 2007.

7.3

Total public transport
boardings per person

Structural

There has been an increase in the use of public
transport between 2001 and 2008.

7.4

Number of international
flights per week

Level

International flights to and from New Zealand increased
between 2000 and 2007.

7.5

Proportion of population
in employment walking or
cycling to work

Structural

The proportion of the population walking and cycling to
work decreased between 1986 and 2006.

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Figure 7a

Vehicle-kilometres travelled by
road, by vehicle type (indicator 7.1)

Vehicle-kilometres travelled by road
(1)
By selected vehicle types

Road transport supports economic activity
by providing New Zealand’s primary means
of transporting raw materials, products, and
people, and by connecting producers with
their markets. It also adds convenience to our
daily lives and facilitates social interaction. Use
of motorised transport does however have
environmental impact.
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In general, road transport is less energyefficient and produces more emissions per
tonne-kilometre than rail and sea transport,
but is often the only viable option available.
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Source: Ministry of Transport
(1) Individual values for buses and motorcycles were too small to be
represented in the graph, but are included in the total category.

Road freight transport intensity
of the economy (indicator 7.2)

Figure 7b
Road freight transport intensity of the economy
2000–07
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This indicator measures the ratio of road
freight tonne-kilometres to GDP. A decrease
in intensity (that is, the ratio) can reflect
greater efficiency in resource use.

Index (2000 = 100)
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Real GDP(1)

The economic intensity of road freight
transport increased between 2000 and 2004,
but decreased in 2005 and was still below
2004 levels in 2007. Over the period as a
whole, GDP increased 26.3 percent, whereas
road freight tonne-kilometres increased 34.1
percent (see figure 7b). This suggests that
economic growth in New Zealand over this
period has not been accompanied
by increased efficiency in the use of
freight transport.

120

110

100
2000

2001

2002

2003

2004

December year
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(1) For the nearest March year.

Between 2001 and 2007, vehicle-kilometres
travelled by road increased 12.0 percent. All
years except 2006 showed an increase (see
figure 7a). While all vehicle types recorded
increases, kilometres travelled by trucks
(heavy commercial vehicles) increased 21.9
percent, which was well above that for other
vehicle types.

2005

2006

2007

For the year ended June 2007, 70 percent
of freight tonne-kilometres transported was
by road. Rail and coastal shipping carried
approximately equal shares of the remainder,
about 15 percent each. Within New Zealand,
air transport accounted for only 0.4 percent.
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Total public transport boardings
per person (indicator 7.3)
This indicator measures use of public
transport. If occupancy rates are sufficient,
public transport is generally a more energyefficient means of transport than light
passenger vehicles. However, public transport
is not always available or flexible enough, in
terms of both routes and timetables, to meet
the needs of all the travelling public.
Between 2001 and 2008, the use of public
transport per person increased by 25.3
percent, from 21.7 boardings per person to
27.2 (see figure 7c).

Figure 7c

Public transport boardings per person
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Source: New Zealand Transport Agency (from Ministry of Transport)

Number of international flights
per week (indicator 7.4)
Air transport is essential to the New Zealand
economy as it is the primary mode of
transport for tourists, immigrants, and
international business visitors. Air transport is
also important for maintaining international
connections and for transporting high-value
freight. However, air transport consumes nonrenewable fuel resources and releases CO2,
nitrogen oxide, and water vapour into
the atmosphere, where they can contribute
to climate change.
This indicator measures change in the
amount of air traffic to and from New Zealand
over time.
Between 2000 and 2007, the number of
international flights increased by 35.2 percent,
although there was some fluctuation over the
time period (see figure 7d).
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Figure 7d
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Figure 7e
Proportion of employed population travelling to work
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By census year
(1)

Motor vehicle

Bicycle

Proportion of population in
employment walking or cycling to
work (indicator 7.5)
This indicator looks at changing trends in the
way New Zealanders travel to work by walking
or cycling.

Foot

Between 1986 and 2006, the proportion of
people in employment who cycled to work
decreased from 5.3 percent to 2.0 percent.
At the same time, the proportion who walked
to work also declined, from 9.5 percent to 5.6
percent, though it has been relatively stable
for the 10 years to 2006 (see figure 7e).
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Source: Statistics New Zealand
(1) Includes drivers and passengers in both personal and company vehicles but
not motorcycles.

Walking or cycling to work is not always
practical, nevertheless there are health
benefits associated with these modes of travel
(see indicator 13.2) and the impact on the
environment is minimal.
Between 1986 and 2006 the proportion of
the population in employment travelling to
work by motor vehicle increased from 63.7
percent to 66.8 percent. Over the same time
period, the number of employed people rose
from 948,705 to 1,254,762.
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About the indicators
Transport data overview
While there is a great amount of data available on the transport topic, there is currently a gap
in knowledge on both the use of energy by the transport sector and the uptake of new energyefficient or low-emission transport technologies and fuels, such as electric cars and biofuels.
Data for total energy use by transport is not currently available because the methodology used to
estimate on-road diesel use is under review. Therefore, data for energy use per vehicle-kilometre
is also not available.
Energy-efficient transport technologies can help meet needs while minimising resource use,
waste generation, and health risks. The Ministry of Transport (2008b) publishes information
on CO2 emissions of new light vehicles entering the fleet. In addition, it would be useful to
have information on new transport technologies and fuels for inclusion as a transport indicator
in the future.
Data for the indicators 7.1, 7.2, 7.3, and 7.4 is from the Ministry of Transport (2008a).

Vehicle-kilometres travelled by road, by vehicle type (indicator 7.1)
Vehicle-kilometres travelled are the total kilometres travelled for each type of vehicle. Vehicle
types are classified as:

•
•
•
•
•

bus
heavy commercial – vehicles over 3500kg
light commercial – vehicles up to 3500kg
light passenger – cars, and vans up to 3500kg
motorcycle.

In figure 7a, data for buses and motorcycles has not been shown due to the relatively low
vehicle-kilometres travelled compared to the other vehicle types. The data for these vehicle
types is, however, included in the ‘total’ category.

Road freight transport intensity of the economy (indicator 7.2)
The indicator compares freight tonne-kilometres with real GDP. A tonne-kilometre represents
the movement of one tonne over a distance of one kilometre. Real GDP is a volume series,
expressed in 1995/96 dollars, therefore removing the effect of price changes.
There are, however, some limitations to this indicator. As it only covers road transport, it does not
capture shifts to other modes of freight transport such as rail or sea. Nor does it make allowance
for more efficient loading of vehicles.

Total public transport boardings per person (indicator 7.3)
The indicator uses total boardings on public transport for June years. The measure per person
is based on the estimated mean population of New Zealand (de facto up to 1991 and usually
resident from 1992).

Number of international flights per week (indicator 7.4)
The indicator shows how many flights arrive and depart per week. It does not show how full
flights are with people, baggage, or freight. As fuel use is dependent on these factors, plus others
including aircraft type and flight conditions such as headwinds, it is acknowledged that this
indicator is an indirect measure of mobility and fuel use.
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Proportion of population in employment walking or cycling to work
(indicator 7.5)
The number of people walking or cycling to work is sourced from the five-yearly New Zealand
Censuses of Population and Dwellings between 1986 and 2006. The total population in
employment includes those who worked at home and those who did not specify their means
of transport.

Table 7.2

Transport indicators – defining principles
Indicator
7.1

Vehicle-kilometres travelled by road, by vehicle type

Defining principles
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Protecting and promoting human health (11b)
Promoting social participation (18a)

7.2

Road freight transport intensity of the economy

Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Ensuring that resources are used efficiently (8b)

7.3

Total public transport boardings per person

Basic needs met with options to meet needs beyond that (11a)
Ensuring equal opportunities and access to resources (13a)
Promoting social participation (18a)

7.4

Number of international flights per week

Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Protecting and promoting human health (11b)
Promoting social participation (18a)

7.5

Proportion of population in employment walking or
cycling to work

Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Protecting and promoting human health (11b)
Promoting social participation (18a)

See part C for the complete list of defining principles for all indicators.
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Topic
8: Waste
11. Living
Conditions
Waste represents a loss of resources, both in the form of materials and energy.
The treatment and disposal of waste may cause environmental pollution and expose
humans to harmful substances and bacteria that affect human health. Everything we
consume ultimately becomes waste in some form. Although we think of waste as just
‘something we throw away’, most of it is simply moved out of sight – into a landfill or
poured down the drain.
Waste management is more than disposal of waste, and includes using natural resources more
efficiently. One useful way that waste is discussed is through a hierarchy – the ‘5Rs’ of reduce,
reuse, recycle, recover, and manage residual waste. Under this hierarchy, reduction in the amount
of waste generated is put ahead of all other forms of waste management (Ministry for the
Environment, 2007a).

Main results
Real household consumption expenditure has increased consistently over the 20 years to 2008.
The number of people with access to recycling facilities and the proportion of packaging
materials recycled has, at the same time, also increased. However, it is difficult to assess the
impact of both increased consumption and recycling on overall changes in waste composition
and levels, as there is no reliable information available on changes over time in the generation
and disposal of waste.

Table 8.1

Waste indicators – key results
Indicator

Indicator
type(1)

Target
trend

What has happened

8.1

Solid waste disposed to
landfill

Flow

It is estimated that 3.2 million tonnes of waste was
disposed of to municipal landfills in 2006.

8.2

Proportion of population with
access to kerbside recycling

Structural

Access to kerbside recycling has increased since 1996.

8.3

Proportion of packaging
waste recycled

Structural

The proportion of packaging waste recycled has
doubled since 1994.

8.4

Real household consumption
expenditure

Flow

Real household consumption expenditure increased by
78% from 1988 to 2008.

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Solid waste disposed to landfill
(indicator 8.1)

Figure 8a
Composition of waste disposed of to landfills
2004 December year
Rubber 1%
Non-ferrous metal 1%
Glass 2%
Nappies & sanitary 3%
Textiles 4%
Ferrous metal 5%

Organics 23%

Plastic 9%

Potentially hazardous

Paper 15%

11%

Rubble, concrete, etc 12%

Source: Ministry for the Environment

Timber 14%

In New Zealand, land filling is the most
common method of solid waste disposal.
At a national level, it is estimated that 3.2
million tonnes of waste was sent to municipal
landfills in 2006 (Ministry for the
Environment, 2007a).
Solid waste disposed to landfill includes
common household waste, construction and
demolition waste, industrial waste, and
hazardous waste. Analysis of the composition
of waste for 16 waste facilities in 2004
estimated that nearly a quarter of the waste
disposed to landfill was organic material.
The next largest categories were paper
(15 percent), timber (14 percent), and rubble
and concrete (12 percent) (see figure 8a).
Ideally, we would report on changes in the
generation and disposal of waste (see ‘About
the indicators’ below). Surveys of landfill
operators provide some time series data on
waste disposal but estimates have varied
significantly because of the quality of the data
(Ministry for the Environment, 2007a). Also, it
is difficult to interpret the extent to which
waste disposed of to municipal landfills is
affected by increases in waste disposed of to
cleanfills or other disposal sites. In the future,
more data should become available as a result
of the reporting requirements of the Waste
Minimisation Act, 2008.
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Proportion of population with
access to kerbside recycling
(indicator 8.2)

Figure 8b
Proportion of population with access to kerbside recycling
1996 and 2006 reference years

The amount of waste recycled reduces the
demand for raw materials, leading to a
reduction in resource extraction. Waste that is
recycled is also diverted from landfills.
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The level of access to kerbside recycling
increased from 20 percent of the population
in 1996 to 73 percent in 2006 (see figure
8b). In 2006, 97 percent of New Zealanders
had access to either kerbside or drop-off
recycling services.
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Proportion of packaging
waste recycled (indicator 8.3)
Recycling of packaging waste increased from
37kg to 97kg per person between 1994 and
2007 (see figure 8c). Recycling rates of all five
types of packaging waste measured
(aluminium, paper, glass, steel, and plastic)
have increased since 1994. In 2007,
aluminium had the highest rate of recycling
(88 percent), while plastics had the lowest
rate (23 percent).
Consumption of packaging has also increased
over the same period. Total consumption of
packaging increased by 51 percent and
consumption per person increased from
126kg to 162kg. Consumption of packaging
per person peaked in 2005 at 164kg.
Recycling of packaging waste increased faster
than consumption. The percentage of
packaging waste recycled increased from 29
percent in 1994 to 60 percent in 2007.
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Figure 8c
Packaging waste consumed and recycled per person
1994–2007 December years
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Measuring New Zealand’s Progress Using a Sustainable Development Approach: 2008

03

04

05

06

07

Figure 8d

Real household consumption
expenditure (indicator 8.4)

Real household consumption expenditure
(1)
By total and selected categories
1988–2008

90

$(billion)

(2)

All other goods

80

& services

70

Transport

60
50

Housing

40

Food and

30

beverages

20
10
0
88

90

92

94

96

98

00

02

04

06

08

March year

Source: Statistics New Zealand
(1) All other goods and services includes: clothing and footwear, household
goods and services, hotels and restaurants, and other goods and services.
(2)1995/96 prices.

Household consumption is a major driving
force behind the generation of waste in the
economy. Real household consumption
expenditure measures the volume of goods
and services purchased by New Zealand
households. Without improvements in
efficiency, increased household consumption
will impact on the environment through
increased waste generation and energy
consumption (see also indicator 6.4).
Households can drive the development of
more ‘environment-friendly’ goods by
demanding, for example, more energyefficient appliances and less packaging.
Real household consumption expenditure has
steadily increased over the past 20 years,
increasing by 77.9 percent from 1988 to 2008
(see figure 8d). Although rising consumption
is partly related to population growth,
consumption per person has also increased
over the period, consistent with the rise in
living conditions (see indicator 12.2).
Consumption of different types of goods and
services has varying impact on the
environment. Categories which have been
identified in Europe as having the highest
environmental impact, and that we believe to
be applicable to New Zealand, include food
consumption, transport, and housing (Europe
Environment Agency, 2007). Figure 8d also
shows that expenditure on all categories has
increased, but most of the consumption
growth is in the ‘all other goods and services’
category that includes spending on clothing,
household goods, takeaways, and restaurants.
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About the indicators
Waste data overview
Sustainable development indicators recommended by the United Nations (United Nations,
2007) relating to waste are:

•
•
•

generation of waste by sector and industry
generation of hazardous waste
waste disposal and percentage of waste recycled.

National data on measuring waste generation and disposal is limited. The indicators in this topic
therefore provide a limited view of the total picture of waste and consumption in New Zealand.

Solid waste disposed to landfill (indicator 8.1)
National figures for disposal of solid waste do not include cleanfill materials (which are generally
disposed of to separate cleanfill sites), materials disposed of in construction and demolition
waste landfills, or materials disposed of to dedicated landfills associated with industrial sites or
other major operations. Landfills can accept municipal solid waste, industrial waste, and
hazardous waste. In contrast, cleanfills can only accept materials that, when buried, will have no
harmful effects on people or the environment.
The data for the 2006 waste tonnage and the 2004 waste composition are sourced from the
Ministry for the Environment (2007a). The waste tonnage data was collected by a landfill census,
which collected data using a survey completed by site operators and some regional authorities.
The percentages associated with the waste composition data are indicative only, because the
margin of error associated with analysing the composition of waste disposed of to landfill is
typically 20 percent.

Proportion of population with access to kerbside recycling (indicator 8.2)
The percentage of the population with access to kerbside recycling is used as a proxy indicator of
the proportion of household waste recycled in New Zealand. This is because data that measures
the actual proportion of recycled household waste is unavailable.
The 1996 data is from the Ministry for the Environment (2007a). The 2006 data is from a
one-off survey of territorial authorities in November 2006, reported by the Ministry for the
Environment (2007c).

Proportion of packaging waste recycled (indicator 8.3)
Packaging waste is a major component of the total solid waste stream. Recycling trends for
packaging waste show that waste is being diverted from landfill, and reflect changes in the
recycling behavior of industry and consumers. Moreover, the relative amount and total
quantity of the different types of waste recycled can vary as the cost and distribution of
recycling services change.
The indicator includes waste from commercial packaging and packaging used to transport goods,
as well as packaging waste from consumption. It measures the amount of waste recovered in
order to be recycled.
The data for this indicator is compiled and reported annually, on a calendar-year basis, by the
Packaging Council of New Zealand. Measures per person use resident mean population for the
nearest March year.

Real household consumption expenditure (indicator 8.4)
The indicator is a volume series, expressed in 1995/96 dollars, therefore removing the effect of
price changes. Data is from the New Zealand System of National Accounts.
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Table 8.2

Waste indicators – defining principles
Indicator
8.1

Solid waste disposed to landfill

Defining principles
Ensuring limits for degradable waste and toxins (3a)
Avoiding non-degradable toxins (3b)

8.2

Proportion of population with access to
kerbside recycling

Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)

8.3

Proportion of packaging waste recycled

Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)

8.4

Real household consumption expenditure

Ensuring renewable resources used within regeneration limits (2a)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Avoiding non-degradable toxins (3b)
Basic needs met with options to meet needs beyond that (11a)

See part C for the complete list of defining principles for all indicators.
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Topic
9: Innovation
11. Living
Conditions
Innovation – implementing new ways of doing things – can contribute to sustainable
development by improving economic efficiency, reducing energy consumption, and
making more efficient use of natural resources. Innovation, and the research and
development that supports it, can generate more options for future generations.
While sustained economic growth can increase incomes and improve material well-being, it can
also result in increased use of finite natural resources and undesirable environmental impacts.
One of the crucial issues around the sustainability of economic performance is the extent to
which economic activity and growth can occur without unacceptable environmental and social
impacts. Innovation, whilst driving economic growth, can support the development of more
environmentally friendly technology and improve environmental and social outcomes.

Main results
Research and development (R&D) is one of a number of different innovation activities and
underpins innovation by providing a platform for successful innovative outcomes. Its significance
in the New Zealand economy has increased slightly since 2000, as has the number of personnel
engaged in R&D. Nevertheless, expenditure on R&D in relation to GDP is less than that of most
other OECD countries (OECD, 2007).
In 2007, around half of all New Zealand businesses had engaged in some form of innovation.
About a third of these businesses had engaged in innovation likely to reduce the impact of
economic development on the environment.

Table 9.1

Innovation indicators – key results
Indicator

Indicator
type(1)

Target
trend

What has happened

9.1

Research and development
expenditure as a proportion
of GDP

Flow

R&D expenditure as a proportion of GDP increased
from 1.09% in 1998 to 1.20% in 2008.

9.2

Research and development
expenditure by purpose

Flow

In 2006, almost 15% of R&D was in the area of health
with a further 11% in the areas of environmental care,
or Earth and atmosphere.

9.3

Personnel involved in
research and development

Stock

The number of people involved in R&D increased 7%
from 2004–06.

9.4

Rate of innovation by type

Flow

In 2007, 47% of New Zealand businesses were
engaged in innovation.

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Figure 9a
(1)
Research and development expenditure as a proportion of GDP
By reference year

Research and development
expenditure as a proportion of
GDP (indicator 9.1)

1.4

R&D is important for economic growth and for
sustaining a dynamic New Zealand economy
capable of competing successfully on the
international stage.

Percent

1.2
1.0

New Zealand’s R&D expenditure as a
proportion of GDP fluctuated between 1998
and 2008, with a low of 0.99 percent in 2000
and a high of 1.20 percent in 2008 (see
figure 9a). This level of expenditure is low in
comparison with other OECD countries. In
2004, the OECD average was 2.21 percent
and Australia’s was 1.76 percent.

0.8
0.6
0.4
0.2
0.0

1998

2000

2002
2004
Reference year

2006

2008

Source: Statistics New Zealand
(1) GDP is measured in actual values for years ended 31 March.

Research and development
expenditure by purpose
(indicator 9.2)

Figure 9b
Research and development expenditure by purpose
By reference year
Purpose

In both 2004 and 2006, the three
main purposes of R&D expenditure
were industrial development; agriculture,
forestry, and fishing; and development
of infrastructure, respectively.

Industrial development
Agriculture, forestry, and
fishing

The proportion spent for the purpose of
health increased from 13.3 percent in 2004
to 14.7 percent in 2006. The proportion spent
on care of the environment, and Earth and
atmosphere together amounted to 11 percent
of R&D in 2006, similar to the proportion
reported two years earlier (see figure 9b).

Development of infrastructure
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Source: Ministry of Research, Science and Technology; and Statistics New Zealand
(1) Research that is undertaken by universities that does not relate to a specific
area or purpose.
(2) Includes energy, social development and services, defence, and other
research purposes.
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Personnel involved in
research and development
(indicator 9.3)
An additional perspective on levels of R&D
activity is the number of personnel involved.
The number of researchers, technicians, and
support staff also contribute to the level of
skill and knowledge of New Zealand’s human
capital (see also topic 10).
The number of people involved in R&D
increased 7 percent from 2004 to 2006.
However, there were variations for different
occupations. The number of researchers
dropped slightly (down 1. 7 percent), although
student researchers rose 22.8 percent,
resulting in an overall increase in total
researchers. A similar pattern occurred for
technical and support staff, with the number
of technicians decreasing by 4.2 percent but
the number of support staff increasing by 9.4
percent (see figure 9c).

Figure 9c
Personnel involved in research and development
Full-time equivalent employees by occupation
By reference year
Occupation
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Researchers

2006
Student researchers

Total researchers
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Support staff

Total
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Source: Ministry of Research, Science and Technology; and Statistics New Zealand
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Figure 9d

Innovation activity rate

(1)

by innovation type

Rate of innovation by type
(indicator 9.4)

(2)

Last two financial years at August 2005 and 2007

The OECD’s Innovation Strategy (OECD, nd)
acknowledges innovation as a driver
of economic growth and as being able to
provide solutions to global challenges such
as climate change and renewable energy.
Investing in innovation in the environmental
sciences can provide a catalyst for economic
growth while at the same time delivering
major social benefits.

Innovation type
2005
Marketing method

2007

Organisational or
managerial process

This indicator provides information on the
rate of innovation, by type, taking place in
New Zealand businesses.

Goods or services

In 2007, 47 percent of New Zealand
businesses were engaged in innovation
(see figure 9d). The innovation rate is the
proportion of businesses that undertook
any activity during the previous two financial
years that resulted in the development or
introduction of new or significantly improved:

Operational process
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Source: Statistics New Zealand
(1) Proportion of innovating businesses to total businesses.
(2) Refers to the last two financial years for which the businesses surveyed had
results available, at August 2005 and 2007.

•
•
•
•

goods or services (products)
operational processes
organisational or managerial processes
marketing methods.

In 2007, 33 percent of businesses engaged
in innovation did so to reduce environmental
impact, while 25 percent did so to reduce
energy consumption. These proportions
are above the 22 percent reported for each
purpose in 2005.
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About the indicators
Research and development expenditure as a proportion of GDP
(indicator 9.1)
R&D is defined as “creative work undertaken on a systematic basis in order to increase the stock
of knowledge. Any activity classified as R&D is characterised by originality. Investigation is a
primary objective” (OECD, 2002).
The information for this indicator is from the Research and Development Survey, conducted
every two years by Statistics NZ and Ministry of Research, Science and Technology (MoRST).
The survey measures the level of R&D activity, employment, and expenditure by private sector
enterprises, government departments, government-owned trading entities, and universities. The
most recent results are for 2008 (Statistics NZ and MoRST, 2009).
The financial years reported for the business, government, and university sectors differ. For
this reason, the periods reported are referred to as ‘reference years’. Furthermore, in the 2004
survey, data for universities was collected for the financial year ended December 2004, but in
the 2006 survey, the period was set back to the year ended December 2005. Therefore, as there
is only a one-year difference between the 2004 and 2006 reference periods for the university
sector, the overall growth of R&D as a proportion of GDP between the two years is likely to be
slightly underestimated.
The GDP figures used for comparison are for the year ended March.

Research and development expenditure by purpose (indicator 9.2)
The information for R&D by purpose is from the Research and Development Survey (Statistics NZ
and MoRST, 2009). The breakdown of research by purpose provides an indication of the socioeconomic objectives guiding R&D in New Zealand. This shows which sectors will benefit from the
R&D work carried out.

Personnel involved in research and development (indicator 9.3)
The Research and Development Survey collected information on R&D personnel on both a
headcount and full-time equivalent (FTE) basis. The FTE measure takes into account each
person’s total working time spent on research activities. For example, a full-time employee
spending half their time on research activities during the year would contribute 0.5 towards
the FTE measure.

Rate of innovation by type (indicator 9.4)
Information on business innovation is from Statistics NZ’s 2008 report Innovation in
New Zealand: 2007.
Innovation data is collected in accordance with international guidelines (OECD, 2005) and is
defined as the development or introduction of new or significantly improved:

•
•
•
•
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goods or services introduced onto the market
operational processes, that is, methods of producing or distributing goods and services
organisational or managerial processes resulting in significant change in business strategies,
structures, or routines
marketing methods that gain entry into new markets or increase the appeal of goods and
services for specific market segments.
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Table 9.2

Innovation indicators – defining principles
Indicator
9.1
9.2

Defining principles

Research and development expenditure as a
proportion of GDP

Creating options through investment in innovation (8a)

Research and development expenditure by purpose

Ensuring renewable resources used within regeneration limits (2a)

Developing knowledge and skills to meet economic needs (8c)
Ensuring limits for non-renewable resources (2b)
Ensuring limits for degradable waste and toxins (3a)
Avoiding non-degradable toxins (3b)
Creating options through investment in innovation (8a)
Ensuring that resources are used efficiently (8b)
Basic needs met with options to meet needs beyond that (11a)

9.3

Personnel involved in research and development

Creating options through investment in innovation (8a)
Developing knowledge and skills to meet economic needs (8c)

9.4

Rate of innovation by type

Creating options through investment in innovation (8a)
Ensuring that resources are used efficiently (8b)

See part C for the complete list of defining principles for all indicators.
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Topic
10: Work,
knowledge, and skills
11. Living
Conditions
Skilled people are required to meet the needs of society now and in the future.
Well-educated, highly skilled, and adaptable people in the labour force are important
for long-term economic growth. Knowledge and skills are important, not only for
economic growth and innovation (see topics 11 and 9), but also for their contribution
to social connectedness and personal well-being (see topic 14). Human capital is built
through lifelong learning and experience, as well as through formal education. The
health dimension of human capital is discussed in topic 13.
Sustainable development requires that people can meet their needs. Paid work is the principal
source of income for most New Zealand households. Within the economy, society aims to
provide sufficient job opportunities for people to be able to support themselves and meet their
needs. As well as providing income, employment has a positive impact on satisfaction and
happiness, participation in society, and the productive capacity of the economy.

Main results
In broad outline, the development of human capital as represented by the work, knowledge,
and skills indicators has improved over the 20 years to 2008. Participation in the labour force
has increased since 1987, matched by falling unemployment rates between 1992–2007.
Since 1997, pay inequalities by ethnicity have generally shown little change. Since 1985, the
productivity of the labour force has increased. Both educational attainment levels and basic
literacy skills have been maintained. Equality of access to early childhood education has also
shown some improvement.

Table 10.1

Work, knowledge, and skills indicators – key results
Target
trend

Indicator

Indicator
type(1)

10.1

Labour force participation
rate

Stock

The labour force participation rate has increased slightly
since 1987.

10.2

Unemployment rate

Level

Annual rate is little changed from 1987 after peaks in
1992 and 1998. The rate fell from 2002–07 but rose
again to 4.2% in 2008.

10.3

Pay equality by ethnicity

Structural

Since 1997, pay inequalities between European
and Mäori, and European and Pacific peoples have
changed little.

10.4

Labour productivity

Structural

Since 1985, labour productivity has increased an
average of 2.2% per year.

10.5

Educational attainment of
the adult population

Stock

The proportion of adults with at least secondary
qualifications has increased between 1990 and 2008.

10.6

Participation in tertiary
education

Flow

The tertiary participation rate increased between
1994–2007.

10.7

Literacy skills

Stock

Literacy skills in the adult population improved
between 1996–2006.

10.8

Access to early childhood
education, by ethnicity

Structural

Since 2000, the gap in participation rates in
early childhood education by different ethnic
groups narrowed.

What has happened

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Figure 10a

Labour force participation rate
(indicator 10.1)

Annual labour force participation rate
(1)

70

1987–2008

Percent

The size of the labour force is critical to
New Zealand’s capacity to produce goods
and services. Short-term changes in the
participation rate are linked to current job
market conditions, which in turn can fluctuate
with cycles of business growth. A job market
in which employment is growing often
encourages more people to participate.

68

66

The labour force participation rate was 66.4
percent in 1987. It declined until the early
1990s. Since then, it has risen from 63.3
percent in 1993 to 68.5 percent in 2008
(see figure 10a).
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Source: Statistics New Zealand
(1) Annual averages.

01

03

05

07

Changes in the participation rate over a
longer time period, however, reflect more
fundamental economic and social trends.
Since 1987, the female participation rate
has risen, increasing steadily every year
since 1994.
Over the 10 years to 2008, older age
groups have proportionally increased their
participation in the labour force, while younger
age groups, who have been both staying at
school longer and continuing to study after
they leave school (indicator 10.6), have
reduced theirs. However, as the population
ages, the increased participation of older
people is projected to be insufficient to
prevent the labour force from decreasing
(see indicator 1.3).
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Unemployment rate
(indicator 10.2)
Unemployment increases the risk of poverty
and consequent social exclusion, and
accordingly the target trend for this indicator
is downwards. However, the unemployment
rate fluctuates in line with (business) growth
cycles in the economy. Moreover, in a flexible
labour market there are always new people
entering the labour force and therefore
looking for work, as well as others actively
changing jobs. Hence, the unemployment rate
is not expected to ever fall to zero, as there
is always some level of unemployment. This
level can be described as a natural rate of
unemployment and is the implicit benchmark
against which changes in the movement of
the indicator are assessed.
After peaking at 10.6 percent in 1992, and
again at 7.7 percent in 1998, the total annual
unemployment rate decreased to a 20-year
low of 3.7 percent in 2007. However, with
declining economic activity throughout 2008,
there has been an increase in unemployment,
with an annual rate of 4.2 percent at
December 2008 (see figure 10b).

Figure 10b

12

Annual unemployment rate
1987–2008

Percent
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Source: Statistics New Zealand

Rates of unemployment by ethnicity at
December 2008 were:

•
•
•
•
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Mäori – 8.2 percent
Pacific peoples – 7.4 percent
European – 3.3 percent
Asian – 5.4 percent.
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Pay equality by ethnicity
(indicator 10.3)

Figure 10c
(1)
Median hourly earnings ratios by ethnic group
European to Mäori, Pacific peoples, and 'other'

Income from wages and salaries are the
principal sources of income for most New
Zealanders. As income is important for
meeting people’s needs, pay inequality affects
the ability of individuals to meet their needs
(see also topic 12). This indicator compares
the ratio of median hourly earnings between
different ethnic groups.

1977–2008
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Source: Statistics New Zealand
(1) Real gross hourly earnings.

Pacific peoples

Other

07
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Real median hourly earnings increased for
all ethnic groups between 1997 and 2008.
However, there are differences between
ethnic groups. In 2008, the European ethnic
group had the highest median real hourly
earnings. This indicator therefore compares
the earnings of other ethnic groups with the
European group as a percentage ratio, to
show whether pay inequalities have widened
or narrowed. A ratio of 100 percent indicates
parity of earnings.
The ratio of Mäori to European median hourly
earnings increased slightly, from 83.8 percent
in 1997 to 85.8 percent in 2008. Over
the same period, the ratio between Pacific
peoples and European fell slightly, from 80.8
percent to 79.0 percent. The ratio between
the ‘other’ ethnic group (including Asian) and
European decreased over the period, from
95.9 to 87.2 percent (see figure 10c).
Since 1997, median real hourly earnings
have remained higher for men than for
women. The ratio of female to male earnings
has risen from 83.0 percent in 1997 to 87.5
percent in 2008.
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Labour productivity
(indicator 10.4)
Labour productivity is a measure of the
efficiency of the labour force (that is, output
per worker). Growth in labour productivity
implies an increase in the efficiency and
competitiveness of the economy.
Productivity estimates are considered to be of
most value when analysed as average growth
rates from the peak of one (business) growth
cycle to the peak of another. Statistics NZ
has estimated growth cycles in the data to
assist users in interpreting the results of the
productivity series, for this reason the data
analysed in this report is from 1985 rather
than 1988.
Between 1985 and 2008, the average annual
growth in labour productivity was 2.2 percent.
This was the result of output, as measured by
GDP, growing annually by 2.7 percent, with
annual labour input growth being 0.5 percent.

Figure 10d
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Labour productivity
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Source: Statistics New Zealand

The annual growth rate of 1.3 percent for
the latest cycle (2000–08) is lower than
any of the previous cycles. However, caution
should be exercised in this comparison as
the 2000–08 period is not a complete cycle.
Moreover, growth in labour productivity of
2.0 percent for the 2008 year is above the
average for the 2000–08 period
(see figure 10d).
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Educational attainment of the
adult population (indicator 10.5)

Figure 10e
Proportion of the population aged 25–64 years with
selected educational attainment levels

The OECD defines human capital as “the
knowledge, skills, competencies and attributes
embodied in individuals that facilitate the
creation of personal, social and economic
well-being” (OECD, 2001b). A high level
of human capital can improve economic
efficiency by providing organisations and
individuals with the knowledge and skills to
meet the needs of economic development.
At an individual level, educational attainment
is important for participation in society and
personal satisfaction.
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At least secondary school attainment level

(1)

Bachelor's degree or higher

The number of adults (aged 25–64) with
a bachelor’s degree or higher qualification
has risen from 7.6 percent in 1990 to 21.2
percent in 2008.

Source: Statistics New Zealand
(1) Includes 'bachelor's degree or higher' category.

Figure 10f

16

Participation in tertiary education
(indicator 10.6)

Tertiary education participation rate
1994–2007

Percent

Educational attainment is often used as an
indirect measure of human capital due to the
ready availability of internationally comparable
statistics. The proportion of adults (aged
25–64 years) with qualifications of at least
secondary school level increased from 65.4
percent in 1990 to 75.1 percent in 2008.
There has, however, been a slight decrease
since 2003 when the proportion was above
78 percent (see figure 10e).

Sustainable development requires that the
stock of human capital is maintained or
enhanced over time. Rates of participation in
tertiary education provide a measure of input
into human capital stock.
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The tertiary education participation rate
increased from 8.0 percent in 1994 to 13.3
percent in 2007 (see figure 10f). After rising
rapidly from 1998 to 2005, the participation
rate in tertiary education has declined slightly,
principally due to a decline in enrolments
for level 1, 2, and 3 certificates in wänanga
(tertiary institutions that provide education in
a Mäori cultural context) and private training
establishments.
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Source: Ministry of Education
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Literacy skills (indicator 10.7)
Measuring the level of skills within a
population provides a direct indication of
human capital levels. In particular, literacy
and numeracy skills are essential for building
a competitive, highly skilled, and productive
workforce. At an individual level, these skills
are strongly associated with participation
and advancement in the labour force and
participation in society.
This indicator measures whether the
proportion of the adult population with very
low levels of literacy and numeracy skills is
increasing or decreasing. Level 1 is the lowest
level of proficiency of literacy and numeracy.
Between 1996 and 2006, the proportion of
the adult population (aged 16–65 years) that
achieved above the lowest level of proficiency
for prose literacy increased from 82 percent
to 87 percent. Over the same period, the
proportion for document literacy (that is,
prose with graphs and tables) increased from
79 percent to 86 percent.
Information on the level of numeracy skills in
the adult population is only available for 2006.
The proportion above the lowest level of
proficiency for that year was 80 percent
(see figure 10g).
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Figure 10g
(1)
Proportion of adult population with literacy and numeracy
level 1 and above
1996 and 2006
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Source: Ministry of Education
(1) Aged 16–65 years.
(2) Numeracy available only for 2006.
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Document literacy

Numeracy (2)

Figure 10h
Early childhood education participation of year 1 students
By ethnic group
2000–07
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Access to early childhood
education, by ethnicity
(indicator 10.8)
Equal opportunities and access to resources
are important for sustainable development.
As education contributes to individual
economic and social well-being, equal
access to education is an important
indicator of equity.
Participation in early childhood education is
used as a proxy indicator for equal access
to education. Time spent in early childhood
education enhances future learning and can
help narrow the achievement gap between
children from low-income families and those
from more advantaged families (Ministry
for Social Development, 2008). As early
childhood education is not compulsory in
New Zealand, different participation rates
among ethnic groups can indicate differing
access to education.
The proportion of year 1 students who had
attended regular early childhood education
immediately before starting school increased
for all ethnic groups between 2000 and 2007.
Key observations (see figure 10h) include:

•

•

•

New Zealand European children are
the most likely to have attended early
childhood education before attending
school.
From 2000 to 2004, the participation
rates for both Mäori and Pacific peoples
year 1 students increased faster than the
rate for New Zealand European students,
which lessened the difference between
the groups.
Since 2004, the growth in the rate for
Mäori and Pacific peoples has slowed.
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About the indicators
Labour force participation rate (indicator 10.1)
The labour force participation rate is the number of people in the labour force (employed and
unemployed) divided by the total working-age population.
The working-age population is the usually resident, non-institutionalised, civilian population of
New Zealand aged 15 years and over. Those employed are defined as working at least one
hour per week, while the unemployed are those not in work but available for work and actively
seeking work.
People who are not in the labour force can include, for example, students, retired people, or
people with childcare responsibilities.
Data is from the Household Labour Force Survey.

Unemployment rate (indicator 10.2)
The unemployment rate is the number of people unemployed (that is, not in work but available
for and actively seeking work) expressed as a percentage of the labour force.
People who reported more than one ethnic group are counted once in each group reported.
This means that the total number of responses for all ethnic groups can be greater than the total
number of people who stated their ethnicities.
Data is from the Household Labour Force Survey.

Pay equality by ethnicity (indicator 10.3)
This indicator measures gross (before tax) hourly earnings from wages and salaries for people
aged 15 years and over. Income from self-employment, government transfers, investment
income, and other income sources is excluded. Earnings for all years are expressed in 2008
dollars. The trend assessment is based on changes between European and Mäori, and European
and Pacific peoples only.
Median earnings are the middle point of the distribution of hourly earnings. For example, if there
were 99 people receiving wages and salaries, then the median hourly earnings would be that
of the 50th person when ranked by hourly earnings. Changes in the ratio of earnings between
ethnic groups may be a result of changes in the demographic structure of different ethnic groups.
Ethnic group is classified using prioritised ethnicity. This is where one ethnic group is assigned to
an individual who has answered with more than one ethnicity. People with multiple responses to
the ethnicity question are assigned to one ethnic group using the following prioritisation: Mäori,
Pacific peoples, other ethnic groups, European.
Data is from the New Zealand Income Survey.

Labour productivity (indicator 10.4)
Labour productivity is measured as the ratio of output to labour input, with output being
measured as GDP.
The productivity measures do not cover the entire economy. The industries covered are defined
as the ‘measured sector’ and consist of industries for which estimates of inputs and outputs are
independently derived in constant prices. Excluded are those industries for which real valueadded in the New Zealand System of National Accounts is largely measured using input methods,
such as the number of employees. This is mainly government non-market industries that provide
services – such as administration, health, and education – free or at nominal charges.
Data is from the Statistics NZ’s Productivity Statistics.
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Educational attainment of the adult population (indicator 10.5)
This indicator measures the educational attainment of adults aged 25–64 in terms of two
attainment levels: those with at least secondary school qualifications, and those with a bachelor’s
degree or higher.
At least secondary school qualifications includes any formal qualification at the level of NCEA
level 1 (or its predecessor School Certificate) or higher.
Bachelor’s degree or higher includes bachelor’s degrees, postgraduate certificates or diplomas,
masters degrees, and doctorates.
Data is from the Household Labour Force Survey. The measure used here for ‘secondary school’
attainment differs from educational indicators for ‘upper secondary’ used by the OECD (2008a)
because it includes NCEA level 1 or School Certificate, whereas these are excluded in the OECD
measure of upper secondary attainment.

Participation in tertiary education (indicator 10.6)
The tertiary education participation rate is the number of people enrolled in tertiary education as
a proportion of the total population aged 15 years and over. Those enrolled are defined as the
number enrolled at any time during the year in a course leading to a recognised New Zealand
qualification.
Tertiary education providers include public institutions (universities, polytechnics, and wänanga)
and private tertiary education providers receiving government funding or approval, or registered
with the New Zealand Qualifications Authority. Qualifications range from certificates and
diplomas to bachelor’s and post-graduate degrees. Only domestic students are included.
Students who were enrolled at more than one qualification level are counted in each level.
Data is from the Ministry of Education.

Literacy skills (indicator 10.7)
Data is from the International Adult Literacy Survey 1996, and the Adult Literacy and Life Skills
Survey 2006. The response rate of the 1996 Survey was 58 percent and the response rate for
the 2006 survey was 64 percent.
Prose literacy is concerned with continuous text, such as the type found in books and newspaper
articles. Document literacy deals with discontinuous text, such as graphs, charts, and tables.
Numeracy is the ability to read and process mathematical and numeric information in diverse
situations.
People with very low literacy skills (level 1) may be able to undertake tasks such as locating a
single piece of information that is identical to what is in a question. People with level 1 numeracy
skills may be able to complete simple one-step arithmetic operations.

Access to early childhood education, by ethnicity (indicator 10.8)
The indicator used is prior attendance of year 1 students at early education services,
by ethnic group. Early childhood education includes all forms of organised and sustained
centre and home-based programmes designed to foster learning, and emotional and social
development in children.
European includes those who affiliate as New Zealand European, other European, or European
not elsewhere defined. For example, this includes but is not limited to, people who consider
themselves Australian (excluding Australian Aborigines), British and Irish, American, Spanish,
and Ukrainian.
Data is from the Ministry for Education, July roll returns.
Topic 10: Work, knowledge, and skills
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Table 10.2

Work, knowledge, and skills indicators – defining principles
Indicator

Defining principles

10.1

Labour force participation rate

Economic system meeting the needs of society (7a)

10.2

Unemployment rate

Economic system meeting the needs of society (7a)
Basic needs met with options to meet needs beyond that (11a)
Promoting satisfaction and happiness in life (12a)
Promoting social participation (18a)

10.3

Pay equality by ethnicity

Ensuring equal opportunities and access to resources (13a)

10.4

Labour productivity

Ensuring that resources are used efficiently (8b)
Developing knowledge and skills to meet economic needs (8c)
Ensuring equal opportunities and access to resources (13a)

10.5

Educational attainment of the adult population

Developing knowledge and skills to meet economic needs (8c)
Promoting satisfaction and happiness in life (12a)
Ensuring opportunities to gain knowledge and skills (14a)

10.6

Participation in tertiary education

Developing knowledge and skills to meet economic needs (8c)
Promoting satisfaction and happiness in life (12a)
Ensuring opportunities to gain knowledge and skills (14a)

10.7

Literacy skills

Developing knowledge and skills to meet economic needs (8c)
Ensuring opportunities to gain knowledge and skills (14a)
Promoting social participation (18a)

10.8

Access to early childhood education by ethnicity

Ensuring equal opportunities and access to resources (13a)
Ensuring opportunities to gain knowledge and skills (14a)
Promoting social participation (18a)
Integrating disadvantaged groups into society (18b)

See part C for the complete list of defining principles for all indicators.
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11. Living
Topic
11: Economic
Conditions
resilience
With a growing population, economic growth is necessary to maintain the material
quality of life New Zealanders enjoy at present levels. This topic focuses on aspects
of the economy which either enable or threaten economic growth over the long term.
For economic growth to occur, the capital base of assets on which the economy
depends needs to be maintained by ongoing investment in, for example, buildings,
equipment, transportation, and infrastructure, while ensuring that indebtedness does
not unfairly limit the options of future generations.
Real gross domestic product (GDP) per person was included as a contextual indicator in 2002
(Statistics NZ, 2002) but has not been included in this report. However, in the living conditions
topic (topic 12) we look at the extent to which people’s needs are being met by the economic
system and, for this purpose, we use the indicator real gross national domestic income per
person (which measures the volumes of goods and services that New Zealanders have
command over).

Main results
Sustainable development requires that an economic system meets the needs of society.
Ensuring the economy can achieve this in the long term, requires continuing investment as
capital stocks are run down or diminished through depreciation and disposal. In the 20 years
to 2008, the growth in New Zealand’s stock of capital assets has more than kept pace with the
growth in population.
International debt and diversity of trade can also affect economic growth over the long term.
In 2008, more than one-sixth of New Zealand’s export earnings was needed to service its
overseas debt. At the same time, the four largest categories of goods exported made up 44
percent of New Zealand’s total exports by volume. Export diversity provides more insulation from
external shocks, as can low levels of government debt. Between 1994 and 2008 the Crown’s net
debt decreased.

Table 11.1

Economic resilience indicators – key results
Indicator

Indicator
type(1)

Target
trend

Actual
result

What has happened

11.1

Real net stock of total assets
per person

Stock

Net capital stock per person rose 29% from
1988–2008.

11.2

Real net stock of
infrastructure per person

Stock

Net stock of infrastructure per person increased 14%
from 1988–2008.

11.3

Real investment in fixed
capital per person

Flow

Real investment in gross fixed capital per person
increased 76% from 1988–2008.

11.4

Ratio of debt services to
export earnings

Stock

The ratio of debt to export earnings has increased,
although fluctuations have occurred over the period.

11.5

Diversity of exports

Structural

There has been no clear overall trend in the diversity of
goods exported by volume.

11.6

Government debt

Structural

Between 1994 and 2008, central government debt as
a proportion of gross national income decreased.

(1) See ‘Types of indicators’ in part C.
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What the indicators tell us
Real net stock of total assets
and of infrastructure per person
(indicators 11.1, 11.2)
Produced capital includes fixed assets that
are used repeatedly or continuously in
the production process for more than one
year. This includes machinery, equipment,
buildings, and infrastructure. Long-term
changes in the stock of produced capital are
more indicative of the wealth of the nation
than GDP, which measures current economic
activity. Ensuring that a broad base of asset
types within the capital stock is maintained
can increase options in the future.
The volume of net capital stock, which
measures the value (adjusted for inflation)
of fixed assets held for production, rose 64.6
percent from 1988 to 2008. The increase
per person, which takes into account the
population increase over the same period,
was 28.9 percent.
Infrastructure enables economic and social
activity. For example, people and businesses
require transport and energy networks to
meet daily needs and business operations.
Investment in non-building construction is
used as a proxy indicator.

Figure 11a

Real net capital stock per person
Total and infrastructure
1988–2008
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Source: Statistics New Zealand
(1) 1995/96 prices.

Net capital stock per person for non-building
construction increased at a slower rate than
for total capital stock. The increase was 14.0
percent from 1988 to 2008, implying that
relatively more net investment went into
buildings, vehicles, machinery, and equipment
than into infrastructure (see figure 11a).
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Real investment in fixed
capital per person (indicator 11.3)

Figure 11b
Real gross investment in fixed capital per person
1988–2008

Acquisitions and additions to fixed capital
perform an important role in the economy
when coupled with maintaining a broad base
of asset types. Continued capital investment,
in turn, increases the opportunity for
individuals to participate in the economy, and
meet their needs through greater production
and subsequent returns via profits, or salaries
and wages.
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Source: Statistics New Zealand
(1) 1995/96 prices.

Figure 11c

Ratio of debt services to export
earnings (indicator 11.4)

Debt service to export earnings ratio
(1)
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1994–2008

Ratio

New Zealand has experienced a deficit on its
current account balance with the rest of the
world every year since (and including) 1973.
Without the ability to fund these deficits, their
continuance could place a higher burden on
future generations. Furthermore, over the long
term, earnings from overseas trade should
be sufficient for servicing overseas debt
obligations. At the very least, the accumulation
of debt should not run the risk of jeopardising
investment options for the future.
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Source: Statistics New Zealand
(1) Data available only from 1994.

The rate of investment in fixed capital per
person has risen strongly by 75.9 percent
from 1988 to 2008 (see figure 11b). The
principal driver of this has been investment in
plant, machinery, and equipment. Since 2001
(from when data is available), the increase
in investment of plant, machinery, and
equipment has been mainly sourced
from imports.
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This indicator shows how much is paid
overseas in interest, to service debt, in relation
to how much is received from overseas trade
earnings for exported goods and services. The
ratio derived is an indication of how much the
country earns compared with how much is
needed to service foreign debt.
Since 1994, the annual ratio has varied from a
low of 10.0 percent to a high of 17.9 percent.
There were two years in this period where the
ratio was at its highest – in 1999 and again in
2008 (see figure 11c).
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Diversity of exports (indicator 11.5)
Diversification of trade in goods and
services will, for a trading country such as
New Zealand, encourage robustness in our
economic activity. Lack of diversity increases
dependence and therefore threatens
economic resilience.
This indicator looks at exports in volume
terms. From 2001 to 2008, export volumes
rose as follows:

•
•
•
•

total goods and services – 24.4 percent
total goods – 30.3 percent
the four largest goods commodity groups
(including dairy products) – 20.0 percent
dairy products – 46.3 percent, although
there have been fluctuations during
the period.

The growth in goods volumes exported,
from 2001 to 2008, shows that over that
period New Zealand became relatively more
dependent on its goods exports. Although
New Zealand became less dependent on
the four largest goods commodity groups
together (dairy products; meat and meat
products; wood and paper products; and
metal products, machinery, and equipment),
overall it became more dependent on exports
of dairy products (see figure 11d).
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Figure 11d

Diversity of exports by volume
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Source: Statistics New Zealand
(1) Time series for commodity groups discontinuous before 2001.
(2) Dairy products is the largest product category in the four largest
products grouping (over this time period).
(3) The four largest product groups are dairy products; meat and meat
products; wood and paper products; and metal products, machinery, and
equipment.
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Government debt
(indicator 11.6)

Figure 11e
Government debt and gross national income
1994–2008
200
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Debt, in general, constitutes a burden for
future generations as it reduces the amount
of income available for their consumption and
investment. Debt incurred by government
can limit its options and ultimately affect the
stability of policy settings.
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Gross government debt
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In the 20 years to 2008, New Zealand’s
central government has set itself the goal
of managing debt at prudent levels. This
indicator measures central government debt,
both gross and net, as a proportion of gross
national income.
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(1) Actual values.
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Between 1994 and 2008, the gross debt
proportion fell from 61 percent to 23 percent,
and net debt from 51 percent to just above 6
percent. The declining proportions are shown
by the widening gaps in figure 11e. While
gross national income more than doubled
between 1994 and 2008, both gross and net
government debt decreased.
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About the indicators
Real net stock of total assets and of infrastructure per person
(indicators 11.1, 11.2)
Net stock of total assets represents accumulated investment, less retirements and accumulated
depreciation for assets still operating (that is, gross capital stock less accumulated depreciation
on assets still in operation).
The infrastructure indicator (11.2) is a sub-series of total capital stock (11.1). Infrastructure is the
capital stock of non-building (other) construction. Examples of infrastructure assets included here
are network and utility systems used for power generation, and central and local government
roading and railways. However, it does not include building construction for the provision of
health, education, or other government services.
Both indicators are volume series, expressed in 1995/96 dollars, therefore removing the effect of
price changes. The measures per person are based on the estimated population of New Zealand
at 31 March each year (de facto up to 1991 and resident from 1992).

Real investment in fixed capital per person (indicator 11.3)
The indicator is a volume series, expressed in 1995/96 dollars, therefore removing the effect
of price changes. The measure per person is based on the estimated mean population of
New Zealand (de facto up to 1991 and resident from 1992).

Ratio of debt services to export earnings (indicator 11.4)
This indicator compares gross interest flows from servicing New Zealand incurred overseas debt
with the receipts from the exports of goods and services. Values are in current prices.
The data is only available from 1994.

Diversity of exports (indicator 11.5)
The indicator uses volume series, expressed in 1995/96 dollars, therefore removing the effect
of price changes.
While data for ‘total exports’ and ‘exports of goods’ is available prior to 2001, because of changes
in the classification of the goods categories these series are only available from 2001.

Government debt (indicator 11.6)
The debt information is from the financial statements of the Treasury. Gross debt, described
as gross sovereign issued debt, includes core Crown debt only (eg, Treasury bills, Government
Bonds, Kiwi Bonds, and settlement cash deposits with the Reserve Bank of New Zealand).
It does not include debt of state-owned enterprises, Crown entities (eg, Accident Compensation
Corporation or Earthquake Commission), or of local government.
Net debt is gross debt less financial assets (investment).
The data is for June years and is compared with gross national income for the immediately
preceding March year. Both debt and gross national income are in current values.
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Table 11.2

Economic resilience indicators – defining principles
Indicator
11.1

Real net stock of total assets per person

Defining principles
Economic system meeting the needs of society (7a)
Ensuring that infrastructure is maintained (7b)

11.2

Real net stock of infrastructure per person

Ensuring that infrastructure is maintained (7b)
Promoting resilience in the economic system (9b)
Basic needs met with options to meet needs beyond that (11a)

11.3

Real investment in fixed capital per person

Economic system meeting the needs of society (7a)
Ensuring that infrastructure is maintained (7b)
Ensuring levels of debt do not limit future investment options (7c)
Promoting resilience in the economic system (9b)

11.4

Ratio of debt services to export earnings

Ensuring levels of debt do not limit future investment options (7c)
Promoting resilience in the economic system (9b)

11.5

Diversity of exports

Economic system meeting the needs of society (7a)
Promoting resilience in the economic system (9b)
Ensuring world economic activity beneficial to all parties (10a)

11.6

Government debt

Ensuring levels of debt do not limit future investment options (7c)
Promoting resilience in the economic system (9b)

See part C for the complete list of defining principles for all indicators.
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Topic
Living
conditions
11. 12:
Living
Conditions
The living conditions New Zealanders have today are based on the environmental,
economic, and social capital built up or depleted by past activity. Sustainable
development requires that the living standard we seek to enjoy as a nation should
not erode this capital base. Moreover, while the capital base may be maintained
sustainably, it is also important that individuals and households have fair access to it.
Income and housing are important determinants of living conditions. Income enables individuals
and households to purchase the goods and services that contribute to their overall well-being. In
this topic we look at the total income level of resident New Zealanders and how equitably both
personal and household incomes are distributed. We also look at how satisfied people are with
their standard of living, and changes in the quantity of goods and services they consume.
Paid work is the main source of income for the majority of New Zealand households and is a
key determinant of living conditions. International studies have found that low family income
in childhood, if long lasting, is associated with a higher likelihood of negative outcomes in later
life (Mayer, 2002). It can limit options for children to acquire skills and affect their chances of
achieving a good standard of living in the future.

Main results
The increasing national income per person available to New Zealanders is consistent with a rising
volume of consumption per person. However, the income of high-income households has risen
faster than that of low-income households. The proportion of the population on low incomes has
also increased as has the proportion of households spending more of their income on housing.

Table 12.1

Living conditions indicators – key results
Target
trend

Indicator

Indicator
type(1)

12.1

Real gross national
disposable income
per person

Level

Since 1992, average income has steadily increased.

12.2

Real household consumption
expenditure per person

Flow

The volume of goods and services consumed per
person has increased.

12.3

Income inequality

Structural

Between 1988 and 2007, income inequality between
households with high incomes and those with low
incomes widened.

12.4

Population with low incomes

Structural

The proportion of the population recognised as having
low incomes has risen since the early 1980s.

12.5

Housing affordability

Structural

The proportion of households spending more than
30% of disposable income on housing has increased,
resulting in a reduction in housing affordability.

12.6

Household satisfaction with
material standard of living

Level

In the year to June 2008, 70% of households were
satisfied with their living standard.

What has happened

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Figure 12a
Real gross national disposable income and
real household consumption expenditure
Per person
1988–2008

(1)
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Real gross national disposable income
Real household consumption expenditure
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5
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March year

Source: Statistics New Zealand
(1) 1995/96 prices.

Real gross national disposable
income per person (indicator 12.1)
Real gross national disposable income per
person (RGNDI) measures the average
income available to New Zealanders. A nation
with a rising RGNDI per person will have a
greater capacity to deliver a better quality of
life and standard of living to the population.
The RGNDI of New Zealand per person has
been increasing moderately. The level of
increase has been relatively constant since
1988, apart from falls in 1991 and 1992.
The increase in RGNDI between 1988–2008
is 35.0 percent. Since 2002 the increase has
been 13.7 percent (see figure 12a).

Real household consumption
expenditure per person
(indicator 12.2)
Real household consumption expenditure
measures the volume of goods and services
purchased for consumption by households in
New Zealand. As such, it is an indicator of
material well-being, but if increased
consumption is accompanied by increased
waste or pollution, it can also be an indicator of
impact on the environment (see also topic 8).
Real household consumption per person has
increased consistently since 1993. The volume
of household consumption did not keep pace
with population growth in 1990 and 1991 and
dipped in 1992. However, by 2008
consumption per person was 38.9 percent
higher than in 1988, tracking a similar path to
RGNDI per person. Since 2002, the increase
has been 19.7 percent (see figure 12a).

Topic 12: Living conditions

103

Income inequality (indicator 12.3)
The degree of income inequality is often
regarded as an indicator of the fairness of
the society we live in. Households with low
incomes have fewer options for meeting
economic needs than households with
relatively high incomes. This indicator
measures income inequality by comparing
the ratio of high household incomes to low
household incomes. (See ‘About the
indicators’ below for how this is calculated).
The higher the ratio, the greater the level
of inequality.
Figure 12b shows that between 1988 and
2007, the income inequality ratio increased
from 2.24 to 2.57. However, the rate of
increase in income inequality has been
slower since about 1994.
See also topic 10, for discussion on income
inequality for those in paid work, by ethnicity
and sex.

Population with low incomes
(indicator 12.4)
The proportion of the population living in
households with a disposable income below
a selected threshold (based on a median
income), provides an indicator related to
both fairness and the limits these people
face regarding the choices available to meet
their needs.
This indicator measures the proportion of the
population living in households that have a
real disposable income below 60 percent of
the median income (see also ‘About the
indicators’ below).
Figure 12c shows that since 1988, the
proportion of the population in households
living below the 60 percent threshold has
risen slightly, from below 10 percent to
13 percent. However, there has been some
variability during that time. There was a sharp
rise in the mid-1990s, peaking at 23 percent
in 1994. In 2001, the proportion was 19
percent and it has since declined further.
This long-term rise has been partly attributed
to increased housing costs as a percentage of
income (see also indicator 12.5).
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Figure 12b
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Income inequality
By selected years
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Source: Statistics New Zealand and Ministry of Social Development
(1) High-income households to low-income households.

Figure 12c
(1)
Proportion of population with low household incomes
By selected years
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Source: Statistics New Zealand and Ministry of Social Development
(1) Percentage of population with household income (net of housing costs)
below 60 percent of median income.
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Housing affordability
(indicator 12.5)

Figure 12d
Proportion of households spending more than 30 percent
of disposable income on housing
30

Affordable housing is important for people’s
well-being. High housing costs relative to
income can leave people, especially those
in low-income households, with insufficient
income to meet other basic needs such as
food, clothing, heating, transport, medical
care, and education.

By selected years

Percent

25
20

Between 1988 and 2007, the percentage of
households that spent more than 30 percent
of their disposable income on housing rose
from 11.4 percent to 25.7 percent. The
increase since 2001, when the proportion
was 23.9 percent, has been more moderate
(see figure 12d).
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Other measures of housing affordability,
which focus on purchasing a house and
mortgage repayments show a slight
improvement in housing affordability
between 2007 and 2008.

Source: Statistics New Zealand and Ministry of Social Development

Figure 12e
Household satisfaction with material standard of living
Year ended 30 June 2008

Household satisfaction with
material standard of living
(indicator 12.6)
Satisfaction with material standard of living is
a measure of people’s perceptions of how
well they can meet their material needs.
Well-being depends not only on meeting basic
material needs, but also on people’s
subjective judgement of their living conditions.
In addition to the other indicators in this topic,
this indicator provides a fuller answer to one
of the central concerns of sustainable
development – how well do we live?

Dissatisfied or
very dissatisfied
12%

Neither satisfied
nor dissatisfied
18%

In the year to June 2008 (see figure 12e):

•
•
Satisfied or very satisfied
70%

•

70 percent of households were either
satisfied or very satisfied with their
material standard of living
18 percent were neither satisfied
nor dissatisfied
12 percent were dissatisfied or
very dissatisfied.

Source: Statistics New Zealand
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About the indicators
Real gross national disposable income per person and real household
consumption expenditure per person (12.1, 12.2)
RGNDI measures the total income, adjusted for inflation, that New Zealand residents receive,
not only from domestic production but also from the net income flows with the rest of the
world. Real gross national disposable income is a measure of the real purchasing power of
New Zealand’s national disposable income and is therefore a broad welfare indicator for
the nation.
Real household consumption expenditure per person is a measure of the volume of current
goods and services purchased by each person.
Both indexes are expressed in 1995/96 dollars and the measure per person is based on the
estimated resident population of New Zealand (up to 1991 the population estimate used is
usually resident population).
Data is from the New Zealand System of National Accounts.

Income inequality (indicator 12.3)
The information is derived from the Household Economic Survey. Further percentile and ratio
analysis was carried out by the Ministry of Social Development.
The ratio is calculated by dividing individuals into 100 ranked groups (percentiles) on the basis
of their household disposable income, after adjusting for household size and composition. The
first percentile is the lowest income group. The indicator compares the incomes of those in the
80th percentile (a relatively high income group) with those in the 20th percentile (a relatively
low income group).

Population with low incomes and housing affordability
(indicators 12.4, 12.5)
The information is derived from the Household Economic Survey. Incomes are after deducting
tax and housing costs, and after adjusting for household size and composition. The threshold
used is 60 percent of the 1998 median household disposable income, with 25 percent
deducted to allow for average housing costs. The threshold is adjusted for inflation to keep it
fixed in real terms.
For housing affordability, the following outlays for the household as a whole are classified as
housing costs:

•
•
•
•
•
•
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rental costs
mortgage payments
property maintenance
rates and other service costs
energy costs for housing
other housing-related expenses.
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Household satisfaction with material standard of living (indicator 12.6)
This indicator is a subjective measure since it is based on self-rating. The information is for a
snapshot in time and is from the 2008 Household Economic Survey (Income). One usually
resident member of the household, aged 18 years or over, was randomly selected to respond
to survey questions relating to their material standard of living. Material standard of living is
defined as the things that money can buy, and so does not represent the capacity to enjoy life
or a person’s state of health.
It should also be noted that as judgements in level of satisfaction rise or fall in response to
changes in aspirations over time, there can be an increase or decrease in ratings of material
standard of living.
The General Social Survey will also provide information on this indicator from late 2009.

Table 12.2

Living conditions indicators – defining principles
Indicator

Defining principles

12.1

Economic system meeting the needs of society (7a)

Real gross national disposable income per person

Basic needs met with options to meet needs beyond that (11a)
12.2

Real household consumption expenditure per person

Basic needs met with options to meet needs beyond that (11a)

12.3

Income inequality

Ensuring equal opportunities and access to resources (13a)

12.4

Population with low incomes

Economic system meeting the needs of society (7a)
Basic needs met with options to meet needs beyond that (11a)
Integrating disadvantaged groups into society (18b)

12.5

Housing affordability

Ensuring equal opportunities and access to resources (13a)
Basic needs met with options to meet needs beyond that (11a)

12.6

Household satisfaction with material standard of living

Basic needs met with options to meet needs beyond that (11a)
Promoting satisfaction and happiness in life (12a)

See part C for the complete list of defining principles for all indicators.
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Topic
13: Health
11. Living
Conditions
A good standard of health contributes to quality of life and enables people to
participate in society and the economy. Good health is not simply the absence
of physical disease, but also the enjoyment of mental well-being, in which every
individual can have the opportunity to realise their potential, cope with the normal
stresses of life, work productively, and make a contribution to their community.
Health is the result of a complex web of relationships, affected by social, economic, and
structural factors, such as educational attainment (see topic 10), income and housing (see
topic 12), access to recreational facilities, and access to affordable, effective medical care.
Increasing prevalence of illness and disability in a population has direct and indirect economic
consequences, by reducing the stock of human capital and requiring additional funding for care
and treatment.

Main results
Between 1996 and 2006, health expectancy at birth increased but with gender and ethnic
disparities. The five-year survival rates for people diagnosed with selected cancers increased
between 1994 and 2006, and the overall suicide rate decreased by 10 percent from 1987
to 2006.
One in 15 New Zealand adults has a high or very high probability of having an anxiety or
depressive mental illness. Approximately 1 in 7 adults has a healthy lifestyle.

Table 13.1

Health indicators – key results
Target
trend

Indicator

Indicator
type(1)

13.1

Health expectancy at birth

Stock

Between 1996 and 2006, health expectancy at birth
increased, but there are gender and ethnic disparities.

13.2

Prevalence of healthy
lifestyles

Flow

Around 1 in 7 New Zealand adults has a healthy
lifestyle; this proportion was unchanged between 2003
and 2007.

13.3

Childhood immunisation
coverage

Level

National coverage for two-year olds in 2005 was 77%.

13.4

Prevalence of
psychological distress

Flow

One in 15 New Zealand adults has a high probability of
having an anxiety or depressive mental disorder.

13.5

Suicide rate

Flow

Between 1987 and 2006, the overall rate of suicide for
the whole population declined by 10%.

13.6

Avoidable hospital
admissions

Structural

Between 2001 and 2008, avoidable hospital admission
rates for the population as a whole decreased slightly.

13.7

Cancer-survival probabilities

Structural

Between 1994 and 2006, five-year survival
probabilities for bowel cancer increased. They also
increased for breast cancer.

What has happened

(1) See ‘Types of indicators’ in part C.
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Actual
result

What the indicators tell us
Figure 13a
(1)
(2)
Health expectancy at birth for total population and Mäori
By sex
1996, 2001, and 2006
70

Health expectancy (years)
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Total female

Source: Ministry of Health
(1) An estimate of the average number of years a person will live without
requiring assistance with everyday activities.
(2) Health expectancy at birth for Mäori fully calculated for the first time in 2006.

Health expectancy at birth
(indicator 13.1)
Health expectancy is an estimate of the
average number of years a person will live
without requiring assistance with everyday
activities. It is a summary measure of a
population’s health that captures both
‘quantity’ and ‘quality’ of life. Improvements
in health expectancy reflect changes in social
and economic conditions, lifestyle changes,
medical advances, and better access to
health services.
Health expectancy at birth increased steadily
for all females between 1996 and 2006,
from 67.5 years to 69.2 years. The health
expectancy for all males increased over the
same period, from 64.7 years to 67.4 years,
closing the gender gap most rapidly between
2001 and 2006 (see figure 13a).
There are ethnic differences in health
expectancy. In 2006, there was a 5.0 year
difference between the average female and
the average Mäori female healthy expectancy,
and a 5.4 year difference between the
average male and the average Mäori male.
Between 2001 and 2006, life expectancy
also increased. Life expectancy at birth is an
estimate of the full number of years that a
person will live, on average. It is important
to compare this with health expectancy to
take account of the number of years people
require assistance to live. Between 1996 and
2006, the number of years lived dependently
increased by 0.9 years for men and 0.8 years
for women.
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Prevalence of healthy lifestyles
(indicator 13.2)
The risk of developing many chronic
diseases is affected by the way people live.
Historically, global human morbidity (disease
or illness) and mortality were most affected
by infectious diseases. While these remain
threats, New Zealanders are now more
likely to die prematurely from non-infectious
diseases such as coronary heart disease,
stroke, type 2 diabetes, and various cancers.
These four diseases caused 63 percent of
deaths in New Zealand in 2005 (Ministry of
Health, 2009).
Healthy behaviours, such as non-smoking,
safe drinking, taking sufficient physical
activity, eating adequate amounts of fruit
and vegetables, and maintaining a healthy
weight, decrease the risk of developing the
serious non-infectious diseases listed above.
These five components have therefore been
combined into a measure of a healthy lifestyle.
In the Ministry of Health’s 2002/03 Health
Survey, 13.1 percent of adults were classified
as having a healthy lifestyle. Five years later,
the proportion was basically unchanged at
13.5 percent. There are, however, ethnic
differences for this indicator. About 1 in 6
people of European ethnicity (15.7 percent)
have a healthy lifestyle, while only 1 in 16
Mäori (6.4 percent) and 1 in 25 Pacific
peoples (4.0 percent) engage in all five
healthy behaviours.

Figure 13b

Prevalence of healthy lifestlyles
(1)

By behaviour and sex
(2)
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Healthy behaviour
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Not obese
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2006–07 Female
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Source: Ministry of Health
(1) Population 15 years and over. Proportions are age-standardised.
(2) September 2002–January 2004
(3) October 2006–November 2007.

The two healthy behaviours people are least
likely to undertake are sufficient physical
activity and eating five or more servings of
fruit and vegetables per day. Men are less
likely to drink alcohol safely or eat sufficient
fruit and vegetables, while women are less
likely to undertake sufficient physical activity
(see figure 13b).
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Figure 13c
National childhood immunisation coverage at age two years
By ethnic group
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Source: Ministry of Health
(1) Includes not elsewhere specified.

Figure 13d
Proportion of population aged 15 years and over with
a high probability of anxiety or depressive disorder
By ethnic group
2006–07(1)
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Percent
Male

Female

Total
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Childhood immunisation
coverage (indicator 13.3)
Although chronic non-infectious illnesses
are major causes of morbidity and mortality
in New Zealand, diseases that are preventable
by vaccination still occur. These diseases
would have a significant effect on health in
the absence of vaccination. Vaccination rates
are a good indicator of people’s access to,
and the effectiveness of, health care
received in the community, such as from
a general practitioner.
This indicator shows the percentage of
children aged two years who are immunised,
according to the vaccination schedule. In
2005, the proportion of immunised twoyear olds was 77 percent. A 90–95 percent
coverage rate is required to prevent disease
outbreaks. Figure 13c shows the immunisation
rate for selected ethnic groups, and that fewer
Mäori children were vaccinated than children
from other ethnic groups.

Prevalence of psychological
distress (indicator 13.4)
The 2006/07 Health Survey found that
6.8 percent of New Zealand adults have
a high or very high probability of experiencing
mental illness, particularly an anxiety or
mood disorder.
For Mäori and Pacific peoples, adults were 1½
to 2 times more likely to have a high or very
high probability of a mood or anxiety disorder
compared with adults in the total population
(see figure 13d).
There is also a clear difference between
males and females across all ethnic groups,
with more women exhibiting a heightened risk
of mental illness than men. The World Health
Organization (2007) has also reported that
women are more likely to be diagnosed with
depressive or anxiety disorders than men.

5

0
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Mäori

Asian

European
and other (2)

Total

Ethnic group

Source: Ministry of Health
(1) October 2006–November 2007.
(2) Includes not elsewhere specified.
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Suicide rate (indicator 13.5)
Internationally, suicide is a major cause of
death, and every year more New Zealanders
die by suicide than in motor vehicle accidents.
An international comparison of suicide rates
in 13 countries between 2002 and 2005
showed that New Zealand’s 2005 suicide
rate was the fourth-highest for males and
fifth-highest for females. New Zealand’s youth
(15–24 years) suicide rate is also very high,
with the second-highest male youth and thirdhighest female youth rate (Ministry for Social
Development, 2008).
Population suicide rates reflect the prevalence
of severe mental distress and may indicate the
limits of the health system to assist and care
for those experiencing extreme psychological
distress. The rates are age-standardised
(see ‘About the indicators’ below).
The total population suicide rate increased in
the mid-to-late 1990s, but has been declining
since then and is now lower than it was in
the late 1980s. In 2006, the total population
suicide rate was 12.2 people per 100,000.
This had declined from a high of 15.1 people
per 100,000 in 1998, and is 10.1 percent
lower than in 1987 (see figure 13e).

Figure 13e
Suicide rates for total population and youth
1987–2006
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Suicide rate per 100,000

(1)

Youth,
15–24

25

years

20

Total
population

15
10
5
0
87

89

91

93

95

99

December year

Source: Ministry of Health
(1) Rates are age-standardised.

Suicide rates are relatively high for people
aged 15–24, Mäori, and those living in socially
deprived areas. There are three times as
many completed suicides among males than
females, although females are more likely to
attempt suicide or self-harm.
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Figure 13f

Avoidable hospital admissions
(indicator 13.6)

Avoidable hospital admission rates
By ethnic group
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2001–08
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Source: Ministry of Health
(1) Results for 2008 are preliminary.
(2) Includes not elsewhere specified.

Every year people are admitted to hospital
with conditions that could have been treated
in a community setting. The number of
these types of avoidable hospital admissions
can indicate people’s access to, and the
effectiveness of, community health care
services. This indicator compares rates for
these admissions over time.
Avoidable hospital admission rates are
affected by social conditions such as housing
quality and income, personal variables such as
age and ethnicity, and geographic factors such
as location and access to affordable health
care in the community. Avoidable admissions
are also affected by the quality of community
care and the links and communication
between general practitioners and hospitals.
Reducing avoidable hospital admissions
may allow resources to be used in other
priority areas.
Across the whole population, the avoidable
hospital admission rate decreased 3.8 percent
between 2001 and 2008. However, there
were differences across ethnic groups. The
rate for Pacific peoples was about 2½ times
greater than the ‘European and other’ rate,
while the rate for Mäori was twice that of
the ‘European and other’ category (see
figure 13f).
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Cancer-survival probabilities
(indicator 13.7)
Cancer is the second leading cause of death
(after heart-related disorders) and a major
cause of hospitalisation. This indicator reports
five-year survival probabilities for people
diagnosed with two common types of cancer
in New Zealand: bowel (colorectal) cancer
and female breast cancer. The probabilities
are relative as they compare death rates for
those diagnosed with cancer with rates for the
population as a whole.
Five-year survival is affected by both the
stage of the cancer when detected and the
effectiveness of treatment (Welch, Schwartz,
& Woloshin, 2000). Therefore, five-year
cancer survival rates indicate the effectiveness
of community and institutional (such as
hospitals) health care systems.
The five-year survival probabilities increased
for bowel and female breast cancer across the
three reported time periods. In the 1994–98
period, 78.7 percent of female breast cancer
patients survived five years after diagnosis.
This increased to 84.4 percent in the
2002–06 period.

Figure 13g

Five-year cancer survival probabilities
For total population and Mäori, by cancer type
1994–2006 December years
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Source: Ministry of Health

For bowel cancer, 57.3 percent of patients
were alive five years after diagnosis in the
1994–98 period. The five-year survival rate
increased to 60.8 percent by 2002–06. While
Mäori bowel cancer patients have lower
five-year survival probabilities, they have seen
much greater survival gains. Just over onethird of Mäori diagnosed with bowel cancer
survived five years in 1994–98, but nearly half
survived in 2002–06 (see figure 13g).
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About the indicators
Health expectancy at birth (indicator 13.1)
In New Zealand, independent life expectancy at birth is used to measure years of healthy life
expected, according to year of birth. It is defined as the expectation of life without the need for
assistance from another person or a complex assistive device (whether daily or intermittently).
Independent life expectancy is a summary measure of the population’s health as it combines
both mortality and morbidity. It is calculated by the Ministry of Health using data from the 1996,
2001, and 2006 post-censal Household Disability Surveys.

Prevalence of healthy lifestyles (indicator 13.2)
The data for this indicator is from the New Zealand Health Survey, conducted for the Ministry
of Health. The 2006–07 data was collected from October 2006 to November 2007. The
2002–03 data was collected from September 2002 to January 2004. Proportions are agestandardised to minimise the effect of differences in age composition when comparing rates for
different populations. The World Health Organization compiles a standard population to reflect
the average age structure of the world’s population, which enables international comparisons
between countries.
The five healthy behaviours are defined as:

•
•
•
•
•

non-smoking – daily non-smoking
healthy drinking – abstaining or safe alcohol consumption
physically active – more than 30 minutes moderate activity on at least five days per week
adequate fruit and vegetable intake – at least three servings of vegetables and two of fruit
per day
maintaining a healthy weight (not obese) – body mass index under 30.

Unhealthy behaviours can increase the risk of developing cancers and cardiovascular
disease. Obesity and physical inactivity also increase people’s risk of type 2 diabetes, while
excessive alcohol consumption is associated with social and emotional problems, as well as
physical trauma.

Childhood immunisation coverage (indicator 13.3)
The data for this indicator comes from the National Childhood Immunisation Coverage Survey,
conducted for the Ministry of Health. The principal caregivers for 1,563 children aged two years
were interviewed between January and March 2005. Time series information about vaccination
rates will be available in the future from the National Immunisation Register.

Prevalence of psychological distress (indicator 13.4)
The 2006/07 New Zealand Health Survey (Ministry of Health, 2008) was carried out from
October 2006 to November 2007, surveying 12,488 adults (aged 15+ years). The indicator
shows the proportion of respondents assessed as having a high or very high probability of
experiencing a mental disorder, especially anxiety or depressive disorders.

Suicide rate (indicator 13.5)
The data is from the Ministry of Health. Suicide rates per 100,000 are age-standardised to a
standard world population. As comparison of suicide rates between countries can be affected by
the different age structures of the populations, age-standardisation is used (see indicator 13.2).
A death can only be officially classified as suicide on completion of an inquest.

Avoidable hospital admissions (indicator 13.6)
This indicator covers a sub-category of hospitalisations from causes considered to be treatable
in non-inpatient care settings. The data is from the Ministry of Health, which classifies these
hospital admissions as ‘ambulatory sensitive’.
Topic 13: Health
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Cancer-survival probabilities (indicator 13.7)
The five-year relative cancer survival probability reports the number of people who are alive five
years after diagnosis, adjusted for underlying mortality risks.
The rates are calculated by the Ministry of Health using data from the New Zealand Cancer
Registry and Statistics NZ life tables. The time periods refer to cancers diagnosed in that period.
New Zealand has one of the highest bowel (colorectal) cancer death rates in the world. Bowel
cancer is the most common cause of cancer mortality for the population as a whole. Breast
cancer is the most common cause of cancer mortality among women.

Table 13.2

Health indicators – defining principles
Indicator

Defining principles

13.1

Basic needs met with options to meet needs beyond that (11a)

Health expectancy at birth

Protecting and promoting human health (11b)
13.2

Prevalence of healthy lifestyles

Protecting and promoting human health (11b)
Promoting satisfaction and happiness in life (12a)

13.3

Childhood immunisation coverage

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Ensuring equal opportunities and access to resources (13a)

13.4

Prevalence of psychological distress

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Promoting satisfaction and happiness in life (12a)
Ensuring equal opportunities and access to resources (13a)

13.5

Suicide rate

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Promoting satisfaction and happiness in life (12a)
Ensuring equal opportunities and access to resources (13a)

13.6

Avoidable hospital admissions

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Ensuring equal opportunities and access to resources (13a)

13.7

Cancer-survival probabilities

Protecting and promoting human health (11b)
Ensuring equal opportunities and access to resources (13a)

See part C for the complete list of defining principles for all indicators.
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Topic 14: Social connection and governance
Maintaining a well-functioning society is important for sustainable development.
At an individual level, people’s connections to each other, their sense of belonging,
and their ability to contribute to society affects their well-being. Across society, unity
and harmony affect the ability to work together to achieve long-term goals and
respond to changing conditions. Trust in society can be built up through networks,
and threatened by crime, corruption, or discrimination.
Civic participation, interest in national affairs, and people’s sense of connection with wider
society indicate the extent to which people feel part of the democratic process and the extent
of their trust in government institutions.

Main results
Voluntary contributions by people to society in the form of unpaid work have remained
relatively stable.
Between 1987 and 2005, the rate of death by assault decreased. However, fear of crime,
to the extent that it affects quality of life, was reported as moderate to high by 40 percent
of respondents in a 2006 survey.
In 2007, less than a quarter of people reported distrust with government institutions. Voter
turnout in general elections has decreased since 1981 and in local elections since 1989.
However, the number of women in Parliament has significantly increased and the proportion
elected to local authorities has shown some improvement.

Table 14.1

Social connection and governance indicators – key results
Target
trend

Indicator

Indicator
type(1)

14.1

Formal unpaid work outside
the home

Stock

Between 2001 and 2006, the proportion of those
aged 15+ years engaged in formal unpaid work outside
the home has changed little.

14.2

Rate of death from assault

Level

Between 1987 and 2005, the rate of death by assault
per 100,000 people decreased, but there was little
change since 2000.

14.3

Impact of fear of crime on
quality of life

Level

In 2006, 40% of respondents reported that fear of
crime had a moderate to high impact on their quality
of life.

14.4

Voter turnout at general and
local elections

Flow

The proportion of the population voting in both general
and local elections has decreased.

14.5

Representation of women
in Parliament and local
government

Structural

The proportion of women elected to Parliament and
selected local authorities has increased.

14.6

Trust in government
institutions

Stock

In 2007, 78% of people surveyed reported they either
trusted or were neutral about public services.

What has happened

Actual
result

(1) See ‘Types of indicators’ in part C.

Topic 14: Social connection and governance

117

What the indicators tell us
Formal unpaid work outside the
home (indicator 14.1)
Across society, there is a diversity of networks
connecting people. The proportion of the
population involved in voluntary service is one
aspect of these networks that indicates the
extent to which people are participating in and
giving back to society.
Many hundreds of thousands of New
Zealanders undertake unpaid work outside
the home for relatives, friends, and non-profit
institutions. In 2004, it was estimated that
there were 97,000 non-profit institutions
and that 90 percent did not employ paid
staff (Statistics NZ, 2007b). With non-profit
institutions in health, sport and recreation,
social services, education, culture, emergency
response, and conservation, unpaid work for
these organisations is a vital part of the New
Zealand social fabric.
This indicator measures the extent of formal
unpaid work outside the home, being
voluntary work for, or through, an organisation,
group, or marae.

Figure 14a

15

Percent

(1)

Unpaid activities outside the home
2001 and 2006 Census years
2001
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5

0
Looking after a child

Helping someone

Other helping or

who is ill/has

voluntary work

a disability
Unpaid activity

Source: Statistics New Zealand
(1) Population aged 15 years and over.
(2) For and through any organisation, group, or marae.

Figure 14a shows that between 2001 and
2006, the proportion of the population aged
15 years and over who engaged in formal
unpaid work decreased from 14.8 percent
to 13.8 percent. Figure 14a also includes
proportions for those engaged in informal
unpaid activities outside the home (see
‘About the indicators’ below).
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(2)

Figure 14b

3.0

Rate per 100,000

Rate of death from assault
(indicator 14.2)

Rate of death by assault
1987–2005

(1)

Actual

2.5

3-year moving average

2.0
1.5

Safety and security affect people’s well-being,
their ability and desire to interact with others,
and to take part in social and economic life.
Death from assault represents the extreme
end of violent offences. It can have wideranging and negative repercussions on others,
not only family and friends, but also the wider
public, affecting their participation in and
satisfaction with society.
This indicator looks at deaths by homicide,
infanticide, or purposely inflicted injury, per
100,000 population.

1.0
0.5
0.0
87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05

December year

Source: Ministry of Health
(1) Rates are age-standardised.

Figure 14b shows that between 1987 and
2005, after peaking in the early 1990s, yearly
rates of death from assaults have fluctuated.
Although the overall trend decreased 28.6
percent over the whole period, it has changed
little since 2000.
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Impact of fear of crime on quality
of life (indicator 14.3)
Fear of crime affects how safe people feel.
It can influence social connection by affecting
the way people conduct their lives and
undermining their sense of well-being.
The community safety findings from the
Ministry of Justice’s 2006 New Zealand Crime
and Safety Survey, regarding the impact of
crime on people’s lives were:

•
•
•

60 percent felt crime had a minimal
impact
33 percent felt crime had a moderate
impact
7 percent felt crime had a high impact.

Figure 14c shows the age group that reported
the greatest fear of crime was 25–39 years.
Eight percent of women reported a high fear
of crime compared with 6 percent of men.
Eighteen percent of Asians and 13 percent
of Pacific peoples reported a high fear of
crime. Twice as many Mäori (10 percent) as
Europeans (5 percent) reported a high fear
of crimes.

Figure 14c
Proportion of people whose fear of crime had a
moderate-to-high impact on their quality of life
By sex and age group
60

Percent

January–June 2006
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50
40
30
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0
15–24

25–39

40–59

Age group (years)

Source: MInistry of Justice

However, as the data is only for one year,
there is insufficient information to make a
trend assessment.
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60+

Figure 14d
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Voter turnout at general and local
elections (indicator 14.4)

Voter turnout at general elections
1981–2008

Voting in the democratic system is the
principal way most people express their
political opinions and political action.
Voting behaviour can therefore measure
how engaged people are with the governance
process, how effective they think government
is, and how representative the democratic
process is. It also reflects people’s sense of
connection with wider society.
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Source: New Zealand Parliamentary Service

Figure 14e
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Figure 14d shows that between 1981 and
2008, the lowest voter participation rates
were in the three most recent general
elections. The highest voter turnout over this
period was in 1984 (93.7 percent) and the
lowest was in 2002 (77.0 percent).
Figure 14e shows a similar pattern of
decreasing voter turnout for selected local
authority elections between 1989 and 2007.

Voter turnout at selected local elections
1989–2007
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Source: Department of Internal Affairs
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Representation of women in
Parliament and local government
(indicator 14.5)
Political representation that mirrors the
population, for example in terms of gender
and ethnicity, is more likely to reflect the
issues and interests of various groups within
society. It may also enhance fairness. This
indicator measures one aspect of political
representation – women in Parliament and
local government.
Figure 14f shows that between 1981 and
2008, the percentage of the total number of
seats in Parliament won by women increased
from 8.7 percent to 33.6 percent. The number
of women elected increased from 8 to 41.
However, the proportion of total seats won
by women for various local authorities has
not increased to the same extent. Figure
14g shows that between 1989 and 2007,
the percentages of women elected to
regional, city, and district councils fluctuated.
Nevertheless, for all three types of local
government, the percentage of women
elected in 2007 was higher than in 1989.

Figure 14f
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Figure 14g
Representation by women in selected local authorities
1989–2007
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District councils

Figure 14h

Trust in government institutions
(indicator 14.6)

Trust in public services
September–October 2007

Trust in government encourages people to
engage with government institutions and
participate in governance processes (see also
indicators 14.4 and 14.5).

Expressed distrust
22%

Expressed trust
29%

People who trust government institutions
are more likely to use the services they
are entitled to, provide information about
themselves for government institutions to
deliver effective services, and be more willing
to pay taxes, user charges, and license fees.
Results from the Public Satisfaction with
Service Quality 2007: Kiwis Count Survey
(States Services Commission, 2008)
found that:

•
Neutral about trust
49%
Source: State Services Commission

•
•

29 percent of respondents had trust in
public services
49 percent were neutral when asked if
they had trust in public services
less than a quarter expressed distrust
towards public services.

The results are summarised in figure 14h.
However, as the data is only for one year,
there is insufficient information to make a
trend assessment.
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About the indicators
Data overview – formal partnership between Mäori and government
An integral aspect of governance in New Zealand is the partnership between Mäori and the
New Zealand Government, as recognised by the Treaty of Waitangi. Related to this is the degree
of Mäori involvement in government decision making. However, it was not possible to include an
indicator in this topic as there are no suitable data sources.

Data overview – loneliness and trust in others
It would be useful to have an indicator about people’s perceptions of their isolation or loneliness,
or how much they feel others can be trusted. Some information is available from the 2008
Quality of Life Survey. However, because of a low response rate and the lack of a random sample
for all demographic groupings and income levels, the survey results cannot be used to provide a
national indicator of either loneliness or trust in others.
Results from the General Social Survey (GSS) will report on people’s loneliness, and the first
release of results is due in October 2009. This survey will have national coverage and meet the
Statistics NZ response rate requirement. It is anticipated that the GSS will report on people’s
levels of trust at a future date.

Formal unpaid work outside the home (indicator 14.1)
The information is from the Census of Population and Dwellings for 2001 and 2006. The census
questions asked about activities conducted without pay, outside respondents’ households, and
for people external to their households, during the last four weeks leading up to the census. The
categories were:

•
•
•

looking after a child
helping someone who was ill or had a disability
other helping or voluntary work for or through an organisation, group, or marae.

The first two categories are classified as informal unpaid work. The third is classified as formal
unpaid work and is the indicator used for this report.

Rate of death from assault (indicator 14.2)
Deaths from assault include purposely inflicted injury, causing death, inflicted by another person
with intent to injure or kill by any means. Manslaughter is included under certain circumstances,
however, abortion is not included.
Rates of assault mortality per 100,000 are age-standardised to a standard world population.
Comparisons of mortality rates between two countries can be affected by the different age
structures of the two populations. The World Health Organization compiles a standard population
to reflect the average age structure of the world’s population and this enables international
comparisons between countries.
Three-year averages have been graphed to indicate trends in assault death rates. The rate for a
specific year is the average for the three years ending with that year; for example, the three-year
average for 2005 is the average of the actual rates for 2003–05.
Data is from the Ministry of Health.
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Impact of fear of crime on quality of life (indicator 14.3)
The data is from the Crime and Safety Survey 2006, commissioned by the Ministry of Justice
(Mayhew & Reilly, 2007). The survey was a nationally representative sample of 4,229 people
aged 15 and over. The information is based on the question ‘How much is your own quality of
life affected by fear of crime’.
Assessments are on a scale of 0 to 10, where 0 is no effect and 10 is total effect, the
categories being:

•
•
•

no or minimal impact (0–3)
moderate impact (4–7)
high impact (8–10).

Voter turnout at general and local elections (indicator 14.4)
The indicator for voter turnout at general elections is the total of valid votes, informal votes, and
disallowed special votes, as a percentage of total enrolled electors.
The indicator for voter turnout at local body elections is the number of residential and ratepayer
voters (including those who cast blank, informal, and special votes) as a percentage of the
total number of electors on both the residential and ratepayer electoral rolls in areas where an
election was necessary.
Data is from Parliamentary Service (2008) and Department of Internal Affairs (2008).

Representation of women in Parliament and local government
(indicator 14.5)
Information on women elected to Parliament was sourced from Parliamentary Service
(2008). For women elected to local authorities, the data source was the Department of
Internal Affairs (2008).

Trust in government institutions (indicator 14.6)
The Public Satisfaction with Service Quality 2007: The Kiwis Count Survey was commissioned in
2007 by the State Services Commission (2008), as a voluntary postal survey. The survey referred
to a list of 42 broadly representative services provided by central and local government, tertiary
education institutions, and kindergartens. A 61 percent response rate was achieved, resulting in
around 4,000 responses.
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Table 14.2

Social connection and governance indicators – defining principles
Indicator

Defining principles

14.1

Promoting civic and political participation (15b)

Formal unpaid work outside the home

Promoting social participation (18a)
14.2

Rate of death from assault

Basic needs met with options to meet needs beyond that (11a)
Protecting and promoting human health (11b)
Promoting satisfaction and happiness in life (12a)
Ensuring equal opportunities and access to resources (13a)
Limiting individual freedom where it impinges on well-being of others (13b)
Promoting social participation (18a)

14.3

Impact of fear of crime on quality of life

Basic needs met with options to meet needs beyond that (11a)
Promoting satisfaction and happiness in life (12a)
Ensuring equal opportunities and access to resources (13a)
Limiting individual freedom where it impinges on well-being of others (13b)
Promoting social participation (18a)

14.4

Voter turnout at general and local elections

Promoting civic and political participation (15b)
Ensuring government functions openly, fairly, and accessibly (15c)
Promoting social participation (18a)

14.5

Representation of women in Parliament and
local government

Protecting civil and political rights (15a)
Promoting civic and political participation (15b)
Ensuring government functions openly, fairly, and accessibly (15c)
Promoting social participation (18a)

14.6

Trust in government institutions

Promoting civic and political participation (15b)
Ensuring government functions openly, fairly, and accessibly (15c)
Promoting social participation (18a)
Integrating disadvantaged groups into society (18b)

See part C for the complete list of defining principles for all indicators.
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Topic 15: Culture and identity
Culture and identity affect the way people perceive and express themselves in
relation to others, and how they engage in social interaction. Expressions of culture
are often closely related to the way people form, maintain, and strengthen their
identity (sense of self).
Culture can be defined as a general way of life that contributes to national identity and society.
Culture can also be defined as the shared knowledge, values, and practices of specific groups.
People’s identity may relate to their ethnicity, gender, sexual orientation, religious and spiritual
beliefs, or physical, artistic, and cultural activities.
New Zealand is a varied society with increasing ethnic diversity (see indicator 1.4). This diversity
can bring economic benefits through, for example, innovation, access to overseas networks, and
increased market knowledge. As the indigenous culture of New Zealand, Mäori culture is unique
to New Zealand and forms a fundamental part of the national identity.
Cultural expression and participation contribute to individual well-being and sense of belonging.
The expression of, and respect for, cultural practices, language, and beliefs is part of a socially
cohesive society. These expressions of culture are sustained by being passed down generations,
and through the protection of heritage.

Main results
Between 1997 and 2008, the number of Mäori children attending Mäori immersion schools
(where students are taught in te reo Mäori) increased. Between 1996 and 2006, the number of
Mäori speakers of te reo Mäori also increased. There is greater acknowledgment of other aspects
of New Zealand culture and identity, with more local content on television since 1988 and an
increase in the number of registered historic places between 2006 and 2008.

Table 15.1

Culture and identity indicators – key results
Target
trend

Actual
result

Indicator

Indicator
type(1)

15.1

Speakers of te reo Mäori

Stock

The proportion of Mäori able to hold an everyday
conversation in the Mäori language decreased slightly
between 1996 and 2006.

15.2

Children attending Mäori
language immersion schools

Flow

Between 1997 and 2008, the number of children
attending Mäori immersion schools increased 55%.

15.3

Number of historic places

Stock

Between 2006 and 2008, the number of registered
historic places increased from 11,633 to 11,867.

15.4

Local content on
New Zealand television

Flow

Between 1988 and 2008, the proportion of local
content on prime-time television increased.

What has happened

(1) See ‘Types of indicators’ in part C.
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What the indicators tell us
Speakers of te reo Mäori
(indicator 15.1)
Language is intrinsic to expressing and
sustaining culture by communicating values,
beliefs, and customs. Mäori language is central
to Mäori culture and an important aspect
of cultural participation and identity. This
indicator measures the proportion of Mäori
able to hold an everyday conversation in
Mäori language.
The number of Mäori language speakers
reduced dramatically during much of the
20th century. The 1973–78 New Zealand
Council for Educational Research Mäori
Language Survey described te reo Mäori as
an endangered language, with only 18–20
percent of Mäori able to speak Mäori fluently
(Benton, 1997).
Figure 15a shows that between 1996 and
2006, the proportion of the Mäori population
able to converse in Mäori decreased from
25.0 percent to 23.7 percent. However,
over the same period, as figure 15b shows,
the number of Mäori language speakers
increased slightly.
Mäori in older age groups are more likely to
be able to hold an everyday conversation
in Mäori than those in younger age groups.
Although in 2006 there were larger numbers
of Mäori speakers in the younger age groups,
the proportion of speakers in the older age
groups was much higher.
The 2006 Survey on the Health of the Mäori
Language, commissioned by Te Puni Kökiri,
provides information on language proficiency
(Research New Zealand, 2007). For Mäori
aged 15 years and over, 14 percent were able
to speak Mäori in day-to-day conversation well
or very well, and 13 percent fairly well.
In 2006, the total number of Mäori speakers
of all ethnicities was 157,113. Only 0.7 percent
of non-Mäori identified themselves as able to
have an everyday conversation in Mäori.

Figure 15a
Proportion of Mäori able to converse in te reo Mäori
By census year
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Figure 15b
Number of Mäori and total population able to converse in
te reo Mäori
By census year
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Figure 15c
(1)
Number of students at kura kaupapa Mäori
1997–2008

Children attending Mäori
language immersion schools
(indicator 15.2)

7

An important part of retaining culture and
language is through transmission to the next
generation. More children receiving education
in the Mäori language increases the chance of
language skills and cultural knowledge being
retained. The 2001 Survey of the Health of
the Mäori Language found that adults with
greater speaking proficiency were more likely
to have been exposed to Mäori language
during childhood.
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Source: Ministry of Education
(1) Kura kaupapa Mäori are schools where teaching is in the Mäori language.
They include kura teina, schools that are becoming established as kura kaupapa
Mäori.

This indicator measures the number of
students attending kura kaupapa Mäori
and kura teina. Kura kaupapa are schools
where Mäori language, culture, and values
predominate. Kura teina are schools in the
process of being established as kura
kaupapa Mäori.
Between 1992 and 2008, the number of kura
kaupapa and kura teina increased from 13 to
72. Between 1997 and 2008, the number of
students increased by 55 percent, from 3,926
to 6,104 (see figure 15c).
Köhanga reo are centres for children aged
from 0–6 years. Literally translated as
‘language nests’, their guiding principle is total
immersion in Mäori language and culture. The
number of children in köhanga reo increased
from 10,108 in 1990 to a high of 14,514 in
1993. Since then, the number of children has
decreased to 9,165 in 2008.
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Number of historic places
(indicator 15.3)
Retaining cultural capital requires passing
cultural resources on to future generations.
New Zealand’s heritage provides a link to past
generations and supports the understanding
of cultural origins.
The indicator measures the number of
registered historic places. Registration
contributes to the protection of historic places
and gives them a higher level of recognition.
Figure 15d shows that between 2006
and 2008 the total number of New Zealand’s
historic places increased from 11,633
to 11,867.
Between January 2005 and December 2006,
a total of 40 heritage places were destroyed,
relocated, or partly removed. Between January
2007 and December 2008, nine consents to
demolish or relocate a listed heritage place
were issued by local authorities, and two sites
were demolished.

Local content on New Zealand
television (indicator 15.4)
Culture is shared, enriched, and passed
on through different media. Television is
an important medium in New Zealand for
information to be transmitted, ways of life
to be portrayed, and the cultures of specific
groups to be expressed.
This indicator measures the amount of local
content on television during prime-time
hours, thus reflecting the extent to which
New Zealand culture is represented.
Figure 15e shows that between 1988 and
2008, the proportion of local content on
prime-time television increased from 23.5
percent to 42.1 percent. The decrease in
2005 was due to Prime Television, which had
a low level of local content, being added to
the coverage.

Figure 15d
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Source: New Zealand Historic Places Trust
(1) 1 January 2005 to 31 December 2006.
(2) 1 January 2007 to 31 December 2008.

Figure 15e
Proportion of local content on prime-time television
1988–2008
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Source: New Zealand on Air
(1) Up to 2004, the percentages are from TV One, TV2, and TV3 only; Prime
Television was added in 2005, and Mäori Television and C4 in 2006.
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About the indicators
Data overview
Experience of discrimination can be a measure of whether New Zealand is an inclusive society in
which people are able to express their identities and culture. There is currently no data available
that measures this. However, information on people’s experiences of discrimination, ability to
express their identity, and attitudes towards diversity will be available from the General Social
Survey, to be published in October 2009.

Speakers of te reo Mäori (indicator 15.1)
The data for the number of Mäori speakers is sourced from the New Zealand Census of
Population and Dwellings, conducted by Statistics NZ. The census asks people to list the
languages in which they can have a conversation about everyday things. The data does not
measure fluency because this is subject to variations in people’s assessment of their own ability.
Figure 15a shows the proportion of people who identify themselves as being of Mäori ethnicity
who are able to have an everyday conversation in te reo Mäori. Figure 15b includes the number
of Mäori language speakers in the total population.
The 2006 Survey on the Health of the Mäori Language, also conducted by Statistics NZ, provides
a measure of language proficiency. The categories are defined as:

•
•
•

very well (I can talk about almost anything in Mäori)
well (I can talk about many things in Mäori)
fairly well (I can talk about some things in Mäori).

Children attending Mäori language immersion schools (indicator 15.2)
The indicator measures all children, whether Mäori or non-Mäori, attending kura kaupapa Mäori.
A kura kaupapa is a state school where teaching is in the Mäori language. Also included are kura
teina, schools that are in the process of becoming a kura kaupapa Mäori.
Data is from the Ministry of Education.

Number of historic places (indicator 15.3)
The indicator measures the number of places either registered with the New Zealand
Historic Places Trust, listed in district plans as places with heritage value, or recognised by
the Department of Conservation as actively managed historic sites. Historic places include
built heritage (buildings, structures, and monuments), sites and areas, and wähi tapu (places
sacred to Mäori). Archaeological sites recorded by the New Zealand Archaeological Association
are not included.
The total figures are estimates only. There are some missing entries in the New Zealand Historic
Places Trust’s database, Rärangi Taonga: the Register of Historic Places, Historic Areas, Wähi Tapu,
and Wähi Tapu Areas. Some duplication is also unavoidable as the New Zealand Historic Places
Trust and local authorities may recognise the same place in a different manner. There is also
often a time lag between a site being demolished and being removed from the database.

Local content on New Zealand television (indicator 15.4)
Prime-time television is programming between 6pm–midnight, seven days a week. This indicator
includes prime-time screened programmes on the six major nationwide free-to-air channels: TV
One, TV2, TV3, C4, Prime, and Mäori Television. New Zealand content is classified as material
which is both predominantly made in New Zealand and which reflects New Zealand identity and
culture. Thus, programmes which are made in New Zealand but which have no New Zealand
content are not counted.
Data is sourced from New Zealand on Air, and is for December years.

Topic 15: Culture and identity
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Table 15.2

Culture and identity indicators – defining principles
Indicator

Defining principles

15.1

Ensuring New Zealanders have a sense of identity (17c)

Speakers of te reo Mäori

Valuing and recognising Mäori culture (17d)
15.2

Children attending Mäori language immersion schools

Valuing and recognising Mäori culture (17d)

15.3

Number of historic places

Protecting and promoting New Zealand’s historic heritage (17a)

15.4

Local content on New Zealand television

Ensuring New Zealanders have a sense of identity (17c)
Valuing and recognising Mäori culture (17d)

See part C for the complete list of defining principles for all indicators.
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C. Background
Part C gives background material that went into the preparation of Measuring
New Zealand’s Progress Using a Sustainable Development Approach: 2008.
It elaborates on the definition and framework used and discusses other approaches to measuring
sustainable development. It lists all the sustainable development principles (referred to as the
defining principles), the indicators used in this report, and those used in Statistics NZ’s 2002
report, Monitoring Progress Towards a Sustainable New Zealand.
The chapters in this part are:

•
•
•
•
•

Further discussion on defining sustainable development
Defining principles
Types of indicators
Indicators used in 2002
References and further reading.

C. Background
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11. 11.Living
Conditions
Further
discussion
on defining sustainable development
Living
Conditions
This chapter discusses in more detail our conceptual definition of sustainable
development, introduced in part A, and describes alternative ways of measuring
the concept of sustainable development.

Defining sustainable development
The definition of sustainable development used in this report is an interpretation of the
Brundtland definition (WCED, 1987), which states:

Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.
Sustainable development means ensuring that well-being is at least maintained
over time. The principle of fairness within and between present and future
generations should be taken into account in the use of environmental, economic,
and social resources.
Putting these needs into practice requires living within the limits of the
natural environment.
There are essentially two starting points for viewing sustainable development: the
anthropocentric view and the physiocentric view.
The anthropocentric view places human needs as the starting point and environmental
protection as necessary in that it contributes to human well-being. This aligns with the first
principle of the Rio Declaration, which states that “human beings are at the centre of concerns
for sustainable development” (UNCED, 1992).
In contrast, the physiocentric view focuses on the protection and conservation of the
environment for its own sake, irrespective of its utility to humans.
The Brundtland definition is anthropocentric – it places humans as the focus of attention.
The definition also incorporates a principle of fairness that requires the needs of the present
generation to be balanced with the needs of future generations. Therefore, maintaining
options for current and future generations to meet their needs is an important element of
sustainable development.
Sustainable means ‘durable’, ‘can be continued’, or ‘lasting’. This implies that sustainable
development is development that can be continued into the future. The challenge laid down
by the concept lies less with the word ‘sustainable’ and more with the word ‘development’
(Pearce & Warford, 1993 in WGSSD, 2008). Development is usually seen as a positive change.
Whether a change is thought to be positive or negative involves value judgements, and can
change over time and according to differences in perspectives. Accordingly, development is not
the same as growth. Growth entails an increase in physical variables, whereas development
includes both qualitative and quantitative features.
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Meeting needs and maintaining options
Individuals and society derive well-being from the total wealth of a country, where total wealth
encompasses a range of capital assets and is broader than just financial wealth. These capital
assets can be categorised as natural, human, produced, and social capital. They generate a
stream of benefits over time, which contribute to the well-being of individuals and society.
While there are many definitions of well-being, and debate around its determinants, this report
follows the Ministry of Social Development’s Social Report 2008 definition of social wellbeing, which is those aspects of life that society collectively agrees are important for a person’s
happiness, quality of life, and welfare.
Capital assets are therefore integral to meeting people’s needs. Maintaining and managing them
in a way that preserves options over time, to ensure a non-declining level of well-being, is a
necessary condition of sustainable development.
The capital approach allows us to examine maintaining options for meeting needs in two ways.

•

Weak sustainability is where one type of capital stock can be replaced or substituted by
another. An often cited example is when produced and human capital is substituted for
natural capital, such as when a technological advancement makes it possible to substitute
abundant resources for scarce resources.
Weak sustainability implies that the sum of all capital assets must be maintained, rather than
the individual stocks of capital assets (WGSSD, 2008). However, this also assumes a level of
certainty about each capital asset that does not really exist.

•

Strong sustainability is where produced, natural, social, and human capital are not regarded
as freely interchangeable and each type of capital stock should be maintained. It is assumed
that substitution possibilities among capital stocks are limited, because some of the forms are
considered critical and cannot be substituted for (WGSSD, 2008).

The debate over weak and strong sustainability relates to the degree to which capital stocks
can be substituted for each other. A key point in this debate is that some forms of capital are
considered ‘critical’ – they are not substitutable as they provide a stream of benefits that are
essential and for which no known substitute exists. This relates to the fact that Earth has a finite
carrying capacity, and we must live within these limits.
An example of a critical natural asset is a reasonably stable climate. If the climate is destabilised,
the basis for our civilisation in the long term may be threatened in a fundamental sense, almost
irrespective of our material wealth (WGSSD, 2008).
Critical capital is generally associated with forms of natural capital. However, it can be argued that
there is a critical level of social capital that is essential in order to maintain development in the
long term.
Meeting needs and maintaining options can be characterised as managing a portfolio of assets.
In managing these assets, we must take into account that there may be limits to the amount of
substitutability, which has implications for the options available to future generations.
The requirement to maintain or increase well-being over time is included in the conceptual
definition of sustainable development. Well-being is a term that is familiar in the New Zealand
context, and the link between well-being and sustainable development is explicit in the
Local Government Act 2002, which refers to the role of local authorities in “promoting the
social, economic, environmental, and cultural well-being of communities, taking a sustainable
development approach”.
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Fairness between generations
The Brundtland definition (WCED, 1987) refers to balancing the entitlement of the present
generation to meet their needs with the ability of future generations to meet their needs.
‘Present generation’ refers to those who are alive today; ‘future generations’ are those not
yet born.
The goal of sustainable development is to ensure the availability of options for both those
currently living and for future generations to meet their needs. One is not to be achieved to the
detriment of the other. Therefore, the principle of fairness, both between and within current
and future generations, is included in the definition. Future generations should have the same
options as the present generation, and should not be limited by the consequences of actions of
the present generation.

Limits of the environment
There is a strong relationship between meeting human needs now and into the future, and
living within the limits of the environment. Figure C1 represents society and economic activity,
which are constructs of people, at the centre of concern for sustainable development. Both are
constrained by the natural systems of the Earth.

Figure C1

Relationship between the environment, society, and the economy

Environment
Society

Economy

The functions provided by the natural environment can be divided into three groups: resource
functions, sink functions, and ecosystem services. Resource functions are the natural resources
used by humans. Sink functions are the ability of the natural environment to absorb waste and
pollution caused by human activities (United Nations, European Commission, International
Monetary Fund, OECD, & World Bank, 2003).
Ecosystem services refer to resources and processes that are provided by ecosystems.
Ecosystem services encompass:

•
•
•
•
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supporting services, such as soil formation and nutrient cycling
provisioning services, such as production of food and clean water
regulating services, such as regulation of climate and disease
cultural services, such as spiritual and recreational benefits obtained from ecosystems
(Millennium Ecosystem Assessment, 2003).
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Biodiversity (see part B, topic 2) and ecosystems are closely related concepts. Products of
biodiversity include many of the services produced by ecosystems, and changes in biodiversity
can influence all the other services they provide (Millennium Ecosystem Assessment, 2003).
Ecosystems and the biological diversity contained within them provide a stream of goods and
services, the continued delivery of which remains essential to our well-being.

Measuring sustainable development
There is no internationally agreed way to measure sustainable development. Therefore, to put
the approach we have used into context, this section describes various ways of measuring
sustainable development:

•
•
•
•

the capital approach
composite indicator systems
systems approach
theme-based approach.

The capital approach
The capital approach to measuring sustainable development underpins the Statistics NZ
measurement framework (Statistics NZ, 2009). The measurement framework provides the basis
for selecting and interpreting the results of the indicators. Stock and flow indicators are derived
from the capital approach. However, our measurement framework goes beyond the capital
approach to include other types of indicators (see ‘Types of indicators’ in part C).
This approach to measuring sustainable development borrows the concept of capital from
economics, and broadens it to include other elements that are relevant to human well-being.
The term ‘capital’ was first used in economics to describe assets that enable future economic
production, such as buildings and machinery. Capital assets are capable of generating income
and have themselves been produced. All goods and services can be viewed as being produced
through the use of capital, normally in conjunction with human labour. The capital approach,
therefore, analyses assets or capital goods as means of production that will produce a flow of
services into the future.
In sustainable development literature, this notion of capital has been broadened to include four
types of capital – financial and produced capital, natural capital, human capital, and social capital.
These capital assets make up the national wealth of a country, which is the total resource base of
a nation. Capital assets in this broader sense can be defined as resources that generate a flow of
goods and services that enhance well-being over time.
As streams of benefits flow from capital assets, maintaining or enhancing stocks of capital is a
necessary condition for sustainable development. The stock of capital that is currently used to
meet the needs of the present generation should be passed on to the next generation intact
or enhanced.
The concept of leaving capital intact relates to the Hicksian definition, in which income is the
maximum amount an individual can consume during a period and remain as well off at the
end of the period as at the beginning (Hicks, 1946). This definition can be applied to the
total resource base of a nation. The income of a nation is the amount that it can collectively
spend during a period without depleting the capital base upon which it relies to generate this
income (United Nations, European Commission, International Monetary Fund, OECD & World
Bank, 2003).
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Descriptions of types of capital
Produced and financial capital
Produced capital includes fixed assets that are used repeatedly or continuously in production
processes for more than one year. Fixed assets can be tangible (ie machinery, buildings, roads,
harbours, and airports) or intangible (ie computer software, original works of artistic value,
intellectual property, and other specialised knowledge used in production).
Financial capital includes assets and liabilities that have a degree of ‘liquidity’ and tradability as a
discrete store of value. They come in many forms and include currency, deposits, debt, company
shares, government bonds, and other financial instruments. Financial capital may further be
defined as an asset for which a counterpart liability exists.
Natural capital
Natural capital refers to Earth’s natural resources, land, and the ecological systems that provide
life-support and other services to society and all living things. This broad category covers both
non-renewable natural resources (such as land, coal, oil and gas, minerals, and gravel) and
conditionally-renewable resources (such as forests, fish, and water flows used for hydro
power production).
In addition, natural capital covers ecosystems and other natural systems that provide essential
services to humans. For example, nature’s capacity for absorbing waste products that would
otherwise cause pollution damage, and recreational services provided by the environment
(WGSSD, 2008). Ecosystems have the ability to renew and maintain themselves, depending on
conditions, both in terms of their components (ie species) and functions (such as the interaction
between species and the physical environment, eg the conversion of sunlight into energy stored
in food).
Human capital
Human capital is “the knowledge, skills, competencies and attributes embodied in individuals
that facilitate the creation of personal, social, and economic wellbeing” (OECD, 2001a). The
economic importance of knowledge and skills is widely recognised within labour economics (for
individuals’ income), growth theory, and business. At the same time, the personal well-being
effects and social effects of learning are considered by many to be as important as the economic
effects (WGSSD, 2008).
Social capital
The most commonly adopted definition of social capital is the OECD (2001b) definition:
“networks, together with shared norms, values and understandings which facilitate co-operation
within or among groups”. As with other forms of capital, social capital generates benefits that
improve well-being. This includes benefits associated with institutions such as the rule of law
and transparency of political processes, as well as cultural benefits such as language, religion,
and sports.
The assets of social capital are the networks and associated norms, such as shared
understandings and informal rules that influence behaviour. Networks link individuals, groups,
and institutions, and occur in a variety of different modes and forums, including face-to-face
meetings, legislation, and technology-assisted transmission of information.
Improved social capital produces positive outcomes, such as identity and a sense of belonging,
increased knowledge and understanding, community resilience, and lowering of transaction
costs. A lack of social capital results in negative outcomes, such as social exclusion or intolerance
of difference, reduced family functioning, and corruption (WGSSD, 2008).
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Two other forms of capital that are sometimes discussed are institutional capital and
cultural capital. In this framework, they are treated as a subset of social capital for the
reasons given below.

•

•

Institutional capital is “the range of formal and informal civic, political and legal
arrangements that underpin market activity and civic life” (adapted from OECD, 2001b).
Institutional capital relates to both formal networks and processes, such as the legal system
and democratic participation, as well as informal elements.
Cultural capital is a community’s embodied cultural skills and values, in all their communitydefined forms, inherited from the community’s previous generation, undergoing adaptation
and extension by current members of the community, and desired by the community to be
passed on to its next generation (Dalziel & Saunders, 2009).

Composite indicators
Like most national attempts to measure sustainable development, our framework relies on a set
of indicators. This allows changes across several dimensions of sustainable development to be
analysed separately. However, it becomes difficult to make simple statements on the direction
of the changes when the various indicators move in different directions.
One way to get around this is to use indicators that combine a range of individual measures for
environmental, economic, and social aspects.
Such indicators, referred to as composite indicators, include:

•
•
•

ecological footprint
‘green’ GDP
genuine progress indicators.

Ecological footprint
The ecological footprint is the total amount of land required to directly or indirectly sustain
human activity. This includes not only the land utilised in the supply of goods and services,
but also the land required to absorb CO2 emissions and other wastes. An ecological footprint
identifies the maximum population a given land area can support, so making visible the hidden
ecological cost of an activity or population.

‘Green’ GDP
Green GDP uses conventional gross domestic product (GDP) as its basis, and typically takes
account of two extra factors: resource depletion and degradation (source function), and pollution
and waste (sink function). This is done by subtracting from GDP both the value of resources lost
through depletion or degradation, and the cost of mitigating and managing waste and pollution.
Green GDP combines measurement of the source and sink functions into one indicator.

Genuine progress indicators
Genuine progress indicators (GPIs) describe a range of measurement tools that share a general
principle of measuring the progress of society in a way that accounts for economic externalities,
and changes across environmental, economic, and social domains. Some GPIs are aggregated
to a single value and can be compared with changes in GDP. The proposition is that GPIs tell us
more than our current reliance on GDP, which has a focus on economic growth. GPIs distinguish
between ‘goods’ and ‘bads’ and acknowledge that society’s views on these can change over
time, leading to appropriate changes in the indicators used.

Further discussion on defining sustainable development

139

Systems approach
The systems approach aims to measure sustainable development by measuring the whole
system (environmental, economic, and social) completely. The systems approach emphasises
that nature, society, and the economy are interdependent parts of a complex system. Advocates
of this approach argue that many approaches to measuring sustainable development fall short
of representing all the variables and relationships inherent in a complex system (Sustainable
Aotearoa New Zealand, 2006).

Theme-based approach
A theme-based approach groups indicators into various issues or themes that are typically
determined on the basis of policy relevance. The United Nations (2007) sustainable
development indicators are formed from a theme-based approach.

Sustainable development and local government
The indicators used in this report provide a national-level overview of sustainable development.
Sustainable development principles are equally applicable at a local level and sustainable
development is one of the key philosophical underpinnings of the Local Government Act 2002.
To ensure that local authorities take a sustainable development approach, the Local Government
Act 2002 requires them to publish long-term plans that take into account all dimensions of
well-being – environmental, economic, social, and cultural, as well as allowing for the reasonably
foreseeable needs of future generations.
The Act also promotes engagement with local communities. The resulting responses are
described through community outcomes, and the long-term council community plan. Local
authorities are responsible for monitoring the progress towards community outcomes. They must
report back to the community on progress made towards achieving sustainable development at
the local level. This complements the reporting at the national level.
Some of the information and indicators used to monitor local-level community outcomes can
inform national monitoring and reporting on sustainable development. The reverse is also true;
national information can be used to inform local monitoring and reporting.

Mäori and sustainable development
The natural environment and resources of particular parts of New Zealand have special
meaning and value for the iwi and hapü (tribes and sub-tribes) who are the tangata whenua
(people of the land) of each particular place. The practice of kaitiakitanga (Mäori environmental
guardianship) is recognised and acknowledged in New Zealand’s environmental management
system and included in legislation such as the Resource Management Act 1991.
In this report we intended to include information relevant to Mäori and sustainable development
where possible. However, this has not been possible as the report focuses on national data and
analysis, not on local data that would be of most use to iwi, hapü, runanga, and marae (groups
and communities) planning for maintaining and protecting local resources.
Many iwi and hapü are undertaking environmental monitoring in different parts of the
country and, as with local government indicators, this monitoring could eventually inform
national monitoring.
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Defining principles
Tables C1, C2, and C3 list and describe the principles identified for the framework that
are used in this report, grouped by the target dimensions. Four of the principles (9a,
15d, 16a, and 17b) do not relate to any of the indicators used. This is mainly because
of a lack of data or, in the case of 16a, the national, rather than international, focus
of this report. Nevertheless, these defining principles remain relevant to sustainable
development in New Zealand and are therefore included in the tables.
Table C1

Environmental responsibility principles
Defining principles
Ecosystems and biodiversity
1a

Preserving the dynamic diversity of nature, in terms of ecosystem, species, and genetic diversity.
Maintaining or restoring viable populations of indigenous species.

1b

Safeguarding the natural processes important for the functioning of ecosystems, and the services
that ecosystems provide, from the adverse impact of human activities and pests.

Consumption of resources
2a

Ensuring that the consumption of renewable resources does not exceed their long-term rates
of natural regeneration. Using renewable resources efficiently to avoid unnecessary wastage of
resources that may be needed by future generations.

2b

Ensuring that activities and functions that currently rely on non-renewable resources are
available to future generations. Dependence on non-renewable resources is reduced through
technological development or a shift to renewable resources.

Materials and wastes
3a

Ensuring that the release of hazardous or polluting substances into the environment does not
exceed the assimilative capacity of the environment. Concentrations are kept below established
critical levels necessary for the protection of human health and the environment.

3b

Ensuring that the release of non-degradable pollutants into the environment is prevented
wherever possible.

Risks
4a

Ensuring the protection of New Zealand’s population, unique natural resources, and plants and
animals from damaging pests and diseases.

4b

Lack of full scientific certainty is not a reason for postponing measures to prevent
environmental degradation or restoration of ecosystems where there are threats of serious
or irreversible damage.

4c

Avoiding irreversible adverse effects of human activities on ecosystems and the services
they provide.

Rate of change
5a

Balancing the rate of human intervention in nature with the time needed for the natural
processes required for the environment to respond and regenerate.

Access to and value of the environment
6a

Encouraging access to the natural environment for recreation and tourism to the extent that use
is not inconsistent with the conservation of any natural resource.

6b

Recognising Mäori values and use of the environment, including the practice of kaitiakitanga,
customary use, and matauranga Mäori.

Defining principles
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Table C2

Economic efficiency principles
Defining principles
Economic system
7a

Ensuring that economic activity meets the needs of individuals and society effectively.

7b

Ensuring that infrastructure is maintained at an acceptable level.

7c

Limiting the accumulation of debt to a level that does not limit investment options for
future generations.

Efficiency and innovation
8a

Promoting and investing in research and development activities, thereby creating options for
current and future generations.

8b

Ensuring that resources are used efficiently and economically.

8c

Ensuring that organisations and individuals have the knowledge and skills to meet the needs of
economic development.

Rate of change
9a

Ensuring that the economic system achieves needed changes without jeopardising
social cohesion.

9b

Encouraging a long-term outlook in the economic system to predict risks and adopt
sustainable responses.

International connection
10a
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Ensuring that through world economic activity, one nation’s needs are met without
compromising the needs of other nations.
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Table C3

Social cohesion principles
Defining principles
Objective living conditions
11a

Ensuring that the basic needs of the population are met over the long term. Individuals can take
reasonable actions to meet material and non-material needs that extend beyond basic needs.

11b

Protecting and promoting human health.

Subjective living conditions
12a

Maintaining and promoting opportunities for the current generation to find satisfaction and
happiness in life without compromising the opportunities for future generations.

Equality of opportunity, access to resources
13a

Ensuring that each member of society has the same rights and opportunities. Society strives to
achieve an equitable distribution of access to resources and options.

13b

Limiting individual development where it impinges on the well-being of others, now or in
the future.

Knowledge and skills
14a

Ensuring that each member of society has the opportunity to gain knowledge and skills to
enhance their well-being and to participate fully in society.

Governance
15a

Protecting civil and political rights.

15b

Promoting civic and political participation.

15c

Ensuring that government functions in an open, effective, fair, and accessible manner.

15d

Strengthening partnership between Mäori and the government, as recognised by the
Treaty of Waitangi.

International assistance
16a

Providing assistance to developing countries to move toward sustainable development,
particularly in the Pacific region.

Culture and identity
17a

Protecting and promoting New Zealand’s historic heritage.

17b

Ensuring that cultural diversity is freely expressed, respected, and valued.

17c

Encouraging a national sense of identity, based on New Zealand’s distinct heritage and cultures.

17d

Recognising and valuing Mäori heritage as an essential element of New Zealand culture.

Social connectedness
18a

Promoting social participation.

18b

Promoting the integration of disadvantaged groups of the population into economic, social,
cultural, and political life.

Defining principles
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Types
11.
of indicators
Conditions
11.Living
Living
Conditions
This chapter explains how and why we classified the indicators used in our framework
for measuring sustainable development (Statistics NZ, 2009), and lists all the
indicators presented in part B.
We classified the indicators into four groups:

•
•
•
•

stock
flow
level
structural.

This classification follows the procedural approach to measurement (see ‘Putting the definition
into practice’ in part A).
The purpose of the four types of indicators is to create as complete a model as possible of the
processes that influence sustainable development. Different types of indicators provide different
messages, and together they provide a fuller picture of the situation. Table C4 shows what the
four types of indicators measure.

Table C4

Indicator types
Type of
indicator

Question answered
by the indicator

Stock

Description of the indicator

Value measured

How much resource
(capital) is available to
satisfy a particular need?

To be able to meet the needs described
by the level indicators, appropriate
provision of natural, economic, and social
resources (capital) is required. In this
context, capital is broadly defined, and
includes produced, natural, human, and
social capital. Capital stocks refer to the
measurable quantity of a resource that is
both accessible and available for use at a
particular moment in time.

Capital stocks are measured using physical
quantities or monetary measures. These
may be represented as absolute values
(eg drinking water supply, newspaper
circulation figures) or relative values (eg
proportion of threatened species, hospital
beds per person).

Flow

To what extent does
the capital appreciate/
increase or depreciate/
diminish?

Meeting the needs (described by level
indicators) generally requires consumption
of capital and often produces emissions
(negative flows). Conversely, measures are
taken to maintain or improve total capital
(eg in the form of net investments in the
economy or environmental protection
measures). Flows have positive or negative
effects on capital.

Flow indicators measure the activities
(flows) that cause changes in stocks
(additions or reductions) from one period
to the next. They are described in terms
of input and output flows. They may
be represented as absolute values (eg
greenhouse gas emissions in tonnes)
or relative values (eg proportion of GDP
spent on education, phosphorus input per
hectare).

Level

To what extent is a
particular human
need met?

Level indicators provide a starting point or
benchmark to assess the extent to which
human needs are met.

Level variables are measured on a per
person basis.

Structural

To what extent is capital
being used in a socially
responsible and
efficient manner?

Structural criteria are:

Efficiency is always expressed as a relative
variable (eg nitrogen oxide emissions
per km) or defined as a proportion (eg
proportion of journeys made using public
transport).

• economic, environmental, and social
efficiencies (eg fuel consumption
per 100km is an indicator of
environmental efficiency)
• disparities, which relate to the distribution
of met needs and capital between various
population groups (eg age, ethnicity, sex)
or between different regions.
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The description of disparities can be broken
down by population group (eg proportion
of women completing tertiary education) or
region (eg regional economic output).

Grouping the indicators by these four types is a guide for selecting specific indicators, rather than
a strict framework. This means that:

•
•
•

it is not necessary to select all four types of indicator for each topic if it doesn’t make sense
to do so
it is not possible to allocate each specific indicator unambiguously to one type of indicator
a causal relationship between the individual indicators of a topic area is desirable, but
not essential.

Selecting the indicators
The indicators selected had to be measurable and statistically sound, relate to the framework we
have used, and be accessible. Specifically, the key requirements for each indicator are that it:

•
•
•
•
•
•
•

adequately and consistently reflects the phenomenon that it is intended to measure
responds rapidly and reflects changes in the phenomenon
is unambiguous with regard to evaluation (not applicable to context indicators)
is derived from high-quality, methodologically sound data
is relevant to the New Zealand context
can be directly related to at least one of the defining principles
is easily understood and provides information useful for decision making.

Examples of indicators
Using different types of indicators for one topic provides a fuller picture and allows more
complex statements to be made relating to sustainable development (see examples in table C5).

Table C5

Examples of indicators used, by topic and type
Topic

Type of indicator
Level

Stock

Flow

Structural

Air and
atmosphere

...

Annual surface
temperature (3.3)

Net greenhouse gas
emissions (3.2)

Greenhouse gas intensity
of the economy (3.4)

Work,
knowledge, and
skills

Unemployment rate
(10.2)

Educational attainment
of the adult population
(10.5)

Participation in tertiary
education (10.6)

Labour productivity (10.4)

Health

National childhood
immunisation coverage
(13.3)

Health expectancy at
birth (13.1)

Prevalence of healthy
lifestyles (13.2)

Cancer-survival
probabilities (13.7)

Symbol:
… not applicable
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Indicators included in this report
Table C6 presents the complete list of indicators included in this report.

Table C6

Indicators included in this report
Indicator
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Type

1.1

Population size and growth

Stock

1.2

Fertility rate

Descriptive of 1.1

1.3

Dependency ratio

Descriptive of 1.1

1.4

Ethnic diversity

Descriptive of 1.1

1.5

Regional population change

Descriptive of 1.1

2.1

Number of threatened species

Flow

2.2

Distribution of selected native species

Stock

2.3

Area of native land cover

Stock

2.4

Proportion of assessed fish stocks below target levels

Flow

2.5

Distribution of selected pest animal and weed species

Flow

3.1

Net greenhouse gas emissions

Flow

3.2

Greenhouse gas emissions by sector

Flow

3.3

Annual surface temperature

Stock

3.4

Greenhouse gas intensity of the economy

Structural

3.5

Stratospheric ozone levels

Stock

3.6

Air pollution

Flow

4.1

Population with drinking water meeting standards

Level

4.2

Nitrogen in rivers and streams

Stock

4.3

Biological health of rivers and streams

Stock

4.4

Lake water quality

Stock

4.5

Groundwater quality

Stock

4.6

Bacterial pollution at coastal swimming spots, rivers, and lakes

Level

4.7

Water allocation compared with total water resource

Level
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Indicator

Type

5.1

Area of land used for farming

Stock

5.2

Soil health

Stock

5.3

Nitrogen and phosphorus content in soil

Flow

5.4

Contaminated soil sites

Structural

5.5

Versatile soil extinction

Flow

5.6

Hill country erosion

Flow

6.1

Total primary energy supply per person

Flow

6.2

Energy intensity of the economy

Structural

6.3

Percentage of electricity generation from renewable resources

Structural

6.4

Household expenditure on energy used in the home, by income group

Structural

6.5

Energy dependency

Structural

6.6

Energy-related greenhouse gas emissions

Flow

7.1

Vehicle-kilometres travelled by road, by vehicle type

Level

7.2

Road freight transport intensity of the economy

Structural

7.3

Total public transport boardings per person

Structural

7.4

Number of international flights per week

Level

7.5

Proportion of population in employment walking or cycling to work

Structural

8.1

Solid waste disposed to landfill

Flow

8.2

Proportion of population with access to kerbside recycling

Structural

8.3

Proportion of packaging waste recycled

Structural

8.4

Real household consumption expenditure

Flow

9.1

Research and development expenditure as a proportion of GDP

Flow

9.2

Research and development expenditure by purpose

Flow

9.3

Personnel involved in research and development

Stock

9.4

Rate of innovation by type

Flow

Types of indicators
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Indicator

Type

10.1

Labour force participation rate

Stock

10.2

Unemployment rate

Level

10.3

Pay equality by ethnicity

Structural

10.4

Labour productivity

Structural

10.5

Educational attainment of the adult population

Stock

10.6

Participation in tertiary education

Flow

10.7

Literacy skills

Stock

10.8

Access to early childhood education, by ethnicity

Structural

11.1

Real net stock of total assets per person

Stock

11.2

Real net stock of infrastructure per person

Stock

11.3

Real investment in fixed capital per person

Flow

11.4

Ratio of debt services to export earnings

Stock

11.5

Diversity of exports

Structural

11.6

Government debt

Structural

12.1

Real gross national disposable income per person

Level

12.2

Real household consumption expenditure per person

Flow

12.3

Income inequality

Structural

12.4

Population with low incomes

Structural

12.5

Housing affordability

Structural

12.6

Household satisfaction with material standard of living

Level

13.1

Health expectancy at birth

Stock

13.2

Prevalence of healthy lifestyles

Flow

13.3

Childhood immunisation coverage

Level

13.4

Prevalence of psychological distress

Flow

13.5

Suicide rate

Flow

13.6

Avoidable hospital admissions

Structural

13.7

Cancer-survival probabilities

Structural
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Indicator

Type

14.1

Formal unpaid work outside the home

Stock

14.2

Rate of death from assault

Level

14.3

Impact of fear of crime on quality of life

Level

14.4

Voter turnout at general and local elections

Flow

14.5

Representation of women in Parliament and local government

Structural

14.6

Trust in government institutions

Stock

15.1

Speakers of te reo Mäori

Stock

15.2

Children attending Mäori language immersion schools

Flow

15.3

Number of historic places

Stock

15.4

Local content on New Zealand television

Flow

Types of indicators
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Indicators
11. 11.Living
Conditions
used
in 2002
Living
Conditions
The indicators we selected for this report, and the way we grouped them, differ from
Monitoring Progress Towards a Sustainable New Zealand (Statistics NZ, 2002b).
Although we aimed to be consistent and use comparable indicators, we had to make changes
due to the availability of new data sources and further work at Statistics NZ on defining the
underlying measurement framework. For example, real gross domestic product (GDP) per person
was included as a contextual indicator in 2002 but has not been included in this report. Instead,
real gross national disposable income (RGNDI) per person has been used as it is considered to
be a better indicator of sustainable development.
Table C7 lists the topics and indicators used in the report published in 2002, and notes whether
the indicators have been used, or modified, in the current report, published in 2009.

Table C7

Topics and indicators from 2002 report
Topic

Indicator

Coverage in 2009

Population size

New Zealand population growth rate

Yes (1.1)

Age structure of
the population

No indicators (contextual discussion only)

Modified (1.3)

Ethnic diversity

No indicators (contextual discussion only)

Yes (1.4)

Components
of population
change

No indicators (contextual discussion only)

Yes (1.2, 1.5)

Atmosphere

Greenhouse gases

Yes (3.1, 3.2, 3.4)

Ozone

Yes (3.5)

Ambient air quality

Modified (3.6)

Land

No indicators (contextual discussion only)

Yes (2.3)

Oceans, seas
and coasts

Coastal water quality

Modified (4.6)

Fish stocks

Yes (2.4)

Fresh water

River water quality

Yes (4.2)

Quality of drinking water

Yes (4.1)

Percentage loss of indigenous vegetation

Yes (2.3)

Change in distribution of little spotted kiwi

Yes (2.2)

Biosecurity

No indicators (contextual discussion only)

Modified (2.5)

Economic
performance

Real gross domestic product per capita

No

Real capital investment

Modified (11.3)

Trade

Balance of trade in goods and services

No

Financial
position

Current account balance

No

International investment position

No

Savings and debt

Modified (11.4, 11.6)

Biodiversity
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Topic

Indicator

Coverage in 2009

Regulatory and
business climate

No indicators (contextual discussion only)

No

Industry
and regional
development

Broad industry contributions to real GDP

No

Science and
technology

Expenditure on research and development

Yes (9.1,9.2)

Current skills
and knowledge

Educational attainment of the adult population: literacy

Yes (10.5)

Education, work and income: science graduates

No

Learning

Early childhood education: school achievements

Modified (10.8)

Income

Level of income per capita

Modified (10.1)

Income distribution

Yes (10.3, 12.3)

Unemployment

Yes (10.2)

Affordability

Yes (12.5)

Crowded housing

No

Life expectancy

Modified (13.1)

Suicide

Yes (13.5)

Mortality rates for children under five years

No

Injury rates from motor vehicle crashes

No

Household
consumption

Real household consumption expenditure

Yes (8.4)

Solid waste

Waste disposal at landfills

Yes (8.1)

Recycling

Yes (8.2, 8.3)

Energy

Total consumer energy use

Modified (6.2)

Transport

Total vehicle-kilometres travelled

Modified (7.1)

Social
connectedness

Participation in unpaid work outside the home

Yes (14.1)

Household access to telecommunications

No

Human rights

Proportion voting at general elections

Yes (14.4)

Culture and
identity

Fluency in te reo Mäori

Yes (15.1)

Safety and
society

Criminal offending

Modified (14.2)

Housing

Health

Indicators used in 2002
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