About the project
October 2011

Why a report card?
There‟s an old saying that „what gets measured gets managed‟.
Single measures (such as Gross Domestic Product per capita) are really important, but they can
never tell the whole story. New Zealanders need to understand that whole story if we‟re going to be
able to identify linkages, set priorities and make good choices.
The NZahead report card therefore seeks to arm New Zealanders with a big picture view of our
overall, long-term performance – social, economic, and environmental.
The NZahead project is meant to stimulate better conversations among all New Zealanders about
what is important and what we should do about it.
Why 16 measures, and why these 16?
Sixteen measures were selected in search of a balance between capturing enough information to
make broad judgements about New Zealand‟s performance, without capturing so much that the
details are overwhelming.
The measures have to be relevant to the quality of life of New Zealanders. The report card must
include measures from the social, environmental and economic dimensions to provide a balanced
view of the strengths and weaknesses, opportunities and threats. There should be some flow
measures (such as GDP per capita) as well as some stock measures (such as household wealth) to
reflect the balance between now and the future.
The measures should be reliable and accurate, and they should be frequently updated with long time
series.
And we prefer measures that have direct international comparisons.
Not all of the measures chosen meet every criterion. But taken as a whole we think they give a fair
and balanced view of the state of New Zealand. As a result of including the measures in NZahead we
hope performance on some measures will improve as more attention is directed to changing
outcomes.
Who are you to make these judgements?
The entire purpose of NZahead is to encourage better conversations between New Zealanders about
the country‟s choices. In part that is about more and better information but it is also about having a
robust dialogue. One idea or perspective is put forward, followed by counter-arguments, other ideas,
questions and challenges. Strong opinion and disagreement is a sign of a democratic society‟s
strength and vitality, not weakness, so long as it is done respectfully.
Have we got the right measures? Should we add some, which will require deleting others? What is
causing the improvement or decline in a particular measure? How are they inter-related? And what
was the Institute thinking when it gave that overall grade?
We would love for you to agree or disagree with any of it. You can provide feedback through the
facebook page or directly to staff via email.
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Why an overall grade, and how is it decided?
The 16 measures are likely to be moving in different ways over time – better or worse, faster or
slower. Each has different causes that create those effects, but there are also deep connections
between them that play out over time: environmental performance, for example, is eventually going to
show up in economic performance.
The overall grade from the Institute is a subjective judgement of what the 16 measures mean when
viewed together over the long-term.
How can I get involved in the conversation?








Add your grade using the poll on the Your Voice page on our website
Catch up with the latest relevant research and data through the „Further Information‟ links on the
right of the measures‟ web pages
Follow us on the Institute‟s Facebook page
Link to our website with the easy-to-install button
Let your friends and family know about NZahead using one of the share options at the top of our
website
Sign up for email updates
Email the NZahead team with your questions or comments

We are not expert in all of the specialised areas reported in the measures. No doubt there are ways
our interpretation or communication can be improved. You may even know of sources of international
comparisons we have been unable to find. If you have a suggestion for improving the content of
NZahead we welcome your input. Please contact us.
Thanks
We couldn‟t have done this without help from many individuals and organisations who freely shared
their information, advice and passion for New Zealand. But we are responsible for the judgements
and any errors.
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Update
October 2011
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From the New Zealand Institute
October 2011

From the New Zealand Institute:

Grade:

C

Trend:

=

Latest = C. Effort graded B-

Stable

New Zealand is a country with high potential. Material wealth, a productive and beautiful
environment, cultural richness and many world-class institutions make it a great place to live. New
Zealand‟s appeal is based on the whole package, not a single attribute.
Success depends on the package, so a suite of measures is needed to track how well the country is
performing. Schools use report cards to identify opportunities for students to improve, and
businesses use balanced scorecards to monitor performance. For a country, a set of societal
performance measures provides an indication of whether outcomes are improving or not, and helps
identify areas where more effort is required.
Looking at all 16 NZahead measures to judge performance is complex, so it is helpful to have a
summary measure that forms an overall conclusion. There are several ways a summary measure
could be developed. The one chosen for NZahead is to make a qualitative assessment based on
judgement. Others will make different judgements, which is understandable because people are likely
to have differing views of what is important.
In forming an overall assessment, there are many considerations. How the country is performing now
is important so GDP per capita, life expectancy and carbon emissions matter. The assets available
for the future are important, so wealth and environmental quality matter too. Not everyone is doing
well, so inequality and outcomes for disadvantaged groups matter, not just the averages.
It is also important to take account of how New Zealand compares with other countries. New Zealand
cannot escape competing with other countries to retain citizens, attract migrants and investment.
Being a high quality country and improving outcomes is not enough if other countries are improving
faster. The comparison used here is with OECD countries; the developed and wealthy countries that
are most like New Zealand.
The overall assessment answers an important question; should New Zealanders be happy that the
country is performing as they want it to, or do we need better strategies or increased effort?
New Zealand’s performance
For 12 of the 16 measures New Zealand‟s performance is ranked relative to other countries.
In this update, new data was available for all measures. New policy, research, or further information
that has become available has been provided in the text for all measures.
There is an improving trend for five of the measures and deterioration for four. New Zealand gets
three B grades reflecting valuable strengths in education, agricultural land per capita and life
expectancy. But there are also still seven D grades and not one A grade.
4

Three patterns identified with the first report card released in March 2010 persist. First, despite
improvements on average in some social measures, New Zealand‟s disadvantaged are not doing well
relative to disadvantaged people in other OECD countries. Second, relatively poor performance in
innovation, labour productivity, GDP per capita and household wealth indicate that across the board
economic performance must be improved. Third, New Zealand has important environmental
strengths but environmental assets are being eroded, as they are for the world as a whole.
The past year has been a challenging one for Government. The Christchurch earthquakes, global
and local economic weakness, and deterioration in the fiscal position have limited Government‟s
options. It is easy to be critical but the constraints our leaders operate with should also be
considered. Despite the constraints we should also expect Government to be articulating the long
term priorities for action that will lead to materially improved outcomes.
Rationale for the grade of C
In terms of achievement, New Zealand is not currently a star performer. At some point in the past,
New Zealand has performed better on most of these measures. Compared to the peer group of
OECD countries, New Zealand is too often behind the average. There are three areas of strength but
lots of C and D grades. Since the March 2010 and September 2010 releases, there is no strong
evidence for overall improvement, or for deterioration. Therefore the overall grade for achievement
remains a C.
With widespread recognition of the issues New Zealand faces, and action in place to improve
outcomes on almost all the measures, there is definitely evidence of effort. However, the efforts are
not all well-directed and some do not comply with best practice for performance management. There
are not clear and widely understood strategies for success. Progress toward goals is not always
monitored and reported, and efforts in one area are not always well coordinated with other efforts. On
balance, New Zealanders care and are taking action. Overall an unchanged grade of B- for effort.
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Summary of changes for
October 2011 update

Measure
Social
Life expectancy

Now included in discussion
commentary*

Grade, figures or data

 Rank 11 of 34 cf 14 of 31.
 Figure 1: data source now OECD,
updated to 2009 or latest available.
 Figure 2: new figure comparing life
expectancy of OECD countries over
time.
 Figure 3: data updated to 2009 or
latest available, previously Figure 2.
 Figure 4: Addition of 2008 OECD
average life expectancy line.
 Target changed to 82.4.
 Grade changed back to B, as a
result of the World Bank data that
was used in September 2010 being
incorrect for NZ.

 Results from the progressive tax
increase on smoking;
 Adverse trends in obesity and binge
drinking;
 Improving performance on the six
national health targets.

Unemployment

 Rank 12 of 34 cf 11 of 31.
 Updated data for Figures 1, 2, 3.
 Figure 4: new figure comparing
share of unemployed to share of
labour force for OECD countries.

Income
inequality






Assault
mortality

th

th

th

th

 Unemployment benefit numbers and
reapplication requirement;
 New Zealand youth bear a greater
share of the unemployment burden
than those in any other OECD
country;
 Government programmes for youth
training and jobs.

Rank 25 of 34 cf 23 of 30.
Figure 1: new data for late 2000s.
Figure 2: data updated to 2010.
Figure 4: new figure from The Spirit
Level.
 Target changed to 0.31, the
average OECD Gini value.

th

rd

 IMF‟s Inequality, Leverage and
Crises working paper;
 The Spirit Level: Why Equality is
Better for Everyone;
 Recent data for 2010 shows incomes
in New Zealand to be more equal but
still remain much more unequal than
in the 1980s;
 Income inequality affects ethnic and
gender groups differently;
 Children experience greater rates of
hardship.

 Rank 23 equal of 33 cf
rd
23 equal of 28.
 Figure 1: longer time series shown
and new data for 2007.
 Figure 2: updated to 2009 or earlier
data.
 Figure 3: new figure showing
recorded serious violent offences
per 100,000 population.
 Figure 4: new figure showing
findings of investigations in reports
of concern about children and
youth.

 Serious violent offences remain high,
despite recent drop in 2010;
 Murders in 2010/11 were the lowest
since 1986;
 Family violence showed a reversal in
the upward trend in the 2010/11 year
compared to recent years;
 Child abuse or neglect findings
growing;
 In response additional social workers
in schools announced;
 Child protection law changes.

rd
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Now included in discussion
commentary*

Measure

Grade, figures or data

Suicide

 Rank 20 of 33 cf 13 of 29.
 Figure 1: data updated to 2009 or
earlier.
 Figure 2: data updated to 2008.
 Figure 3: NZ data updated to 2008,
other countries data updated to
latest 3 year averages.
 Figure 4: data source changed to
Chief Coroner‟s provisional national
suicide statistics and updated to the
2010-11 year.

 New Zealand suicide rate near the
OECD average, but;
 15-19 year old suicide rate remains
highest in OECD;
 Females aged 15-24 years have
highest suicide rate in OECD and
males third highest rate;
 Media guidelines for reporting on
youth suicide due late 2011;
 Chief Coroner calls for a new
approach to suicide prevention as
rates stay stubbornly the same.

 Rank 22 of 34 cf 22 of 30.
 For all figures data updated to
2010.
 Target changed to $53,000.

 GDP per capita remains lower than
2007 despite an increase in 2010;
 To catch Australia by 2015 will
require a growth rate of no less than
4.5% per annum.

Household
wealth

 Rank 24 of 34.
 Figure 1: new figure showing
household final consumption as a
% of GDP.
 Figure 2: data updated to 2010 and
title corrected, previously Figure 4.
 Figure 3: data updated to 2010 and
title corrected, previously Figure 2.
 Figure 4: new figure showing
government wealth by household.
 New target set for a gross national
savings rate of 22% of GDP.

 Final consumption by households is
slightly above OECD average;
 Gross national savings consistently
below OECD average since 2004;
 Government wealth per household
has been declining since 2008;
 Proposal for KiwiSaver autoenrolment from 2014/15 and lifting
individual and employer contributions
to 3%;
 Savings Working Group
recommendations to lift national
savings by 2-3% of GDP.

Labour
productivity

 Rank 24 of 34 cf 22 of 30.
 Figures 1, 2: data updated to 2010.
 Figure 3: new figure showing real
labour productivity and output
growth for NZ export sectors, 2009.
 Figure 4: new figure showing
compound annual growth rate over
2007-10 for labour productivity,
number employed and annual
hours worked per worker for NZ
and four other countries.
 Target changed to $59 per hour.

 New Zealand needs to improve its
low level of labour productivity;
 Economies have responded
differently to the recent recession
e.g. USA, Ireland and Australia.

Innovation and
business
sophistication

 Rank 21 of 34 cf 20 of 31.
 All figures updated with data for
2011-12.
 Figure 1: another 3 OECD
countries added.
 Figure 2: another 6 OECD
countries added and calculations in
NZ$ 2010.
 Figure 3: Sub-indexes values figure
added.

 MED, Treasury and Statistics NZ
report on indicators of innovation and
entrepreneurship;
 New Zealand increased its R&D
spend for the 2010 reference period
but is still low compared to other
OECD countries;
 Government funding to support
technology and innovation for NZ
businesses here and overseas is
rolling out since Budget 2010.

Economic
GDP per capita

th

nd

th

nd

th

th

st

nd

th
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Now included in discussion
commentary*

Measure

Grade, figures or data

Educational
achievement

 Rank 5 of 34 cf 4 of 29.
 Trend reassessed from improving
to stable.
 Figure 1: new figure that includes
PISA reading, mathematics and
science results for NZ and the
OECD average, updated to 2009.
 Figure 2: new figure showing mean
PISA results by ethnicity for four
PISA measurement years.
 Figure 3: new figure showing media
age of leaving initial education in
2006.
 Figure 4: data updated to 2009,
previously Figure 2.
 Target changed to 531 mean PISA
score.

 Good overall performance at age 15
but persistent serious disadvantage
for Māori and Pacific students;
 Wide disparities in reading between
students from different socioeconomic backgrounds;
 NZ had lowest median age of leaving
initial education in the OECD;
 Second highest rate in OECD of
employees and self-employed underqualified for their jobs;
 NZ has a high proportion of public
spend on education but the dollars
spent per student is in the bottom
third of OECD countries;
 Changes to the Youth Training and
Youth Guarantee initiative including
development of five vocational
pathways;
 Other government initiatives such as
improving classroom management,
changes to the Resource Teachers
Learning and Behaviour service, and
to TEO funding.

 Measure changed to be agricultural
land per capita and no longer
incorrectly refers to forestry.
rd
rd
 Rank 3 of 34 cf 3 of 27.
 Figures 1, 2: data updated to 2009.
 Figure 3: data updated to 2009 and
projected to 2031.
 Figure 4: new figure showing land
use changes between 1990 and
2009.
 Target changed to 2.5 hectares.

 Based on current trends agricultural
land per capita will continue to
decline, driven largely by population
growth;
 Land use changes between 1990
and 2009 shows an increase in
planted forest and a reduction in low
producing grassland;
 Productive soil health is not as good
as the public perceives it to be, only
35% meet all health target ranges;
 Government recently announced a
four year mapping project to improve
land use data.

 Figure 1: longer time series shown.
 Figure 3: revised lake nutrient
figure showing quality change by
land cover type with new data;
revised groundwater nitrate
concentrations figure with new
data.

 Lincoln University survey of New
Zealanders on the environment,
showing concern about freshwater
resources;
 Nitrate levels are increasing in 38%
of monitored rivers, one third of lakes
are degraded, more than one third of
monitored groundwater sites have
elevated levels of nitrate;
 Land and Water Forum process;
 Government‟s fresh water policy
package and monitoring the
environment, Measuring Up;
 Cawthron Institute report on the NPS
for Freshwater Management.

Environmental
Agricultural land
per capita

Water quality

th

th

8

Now included in discussion
commentary*

Measure

Grade, figures or data

CO2
concentration in
the atmosphere

 Figure 1: updated with July monthly
data for 1990 to 2011.
 Figure 2: updated with 2009 data,
previously Figure 3 that used
UNFCC data up to 2008.
 Figure 3: new figure showing CO2
emissions by major countries,
developed and developing nations
over 1990-2009.
 Figure 4: new figure showing
sources of greenhouse gas
emissions 2009 for New Zealand,
OECD and World (2005 est).

 Rise in temperature and CO2 since
1800;
 Target to avoid temperature
increases of more than 2 degrees to
avoid abrupt climate change;
 Acknowledgement of importance of
limiting climate change for New
Zealand and international
commitments;
 New Zealand Agricultural
Greenhouse Gas Research Centre
establishment;
 Leading role of New Zealand in the
Global Research Alliance on
Agricultural Greenhouse Gases.

CO2e emissions
per capita

 Rank 26 of 30 cf 24 of 28.
 Trend reassessed from stable to
improving.
 Figure 1: updated with 2009 data,
previously Figure 2.
 Figure 2: updated with 2009 data,
previously Figure 1.
 Figure 3: updated with 2009 data.
 Figure 4: new figure showing New
Zealand‟s actual greenhouse gas
emissions forecast and future
targets.
 Target changed to 13.6 tonnes per
capita.

 New Zealand is a small country but
needs to do its share to meet its
Kyoto obligations and any future
multi-lateral agreement;
 New Zealand‟s gross emissions are
above Kyoto targets but offset in part
by growing trees;
 To meet the Government‟s target
reductions for CO2e emissions, a
large reduction in New Zealand‟s
emissions per capita is needed;
 The United Nations review of New
Zealand‟s Kyoto report expressed
concern about forecast figures and
the uncertainty of the timeline for
including major sectors in the
Emissions Trading Scheme (ETS);
 The Government‟s Review Panel on
the ETS has recommended slowing
down its implementation, contrasting
with the view of the Parliamentary
Commissioner for the Environment.

Invasive species

 Figure 1: corrected figures for
central government expenditure
and total economic cost.
 Figure 2: extended list of invasive
species estimated annual cost.
 Figure 3: corrected number of
acutely threatened species shown
and added reptiles in the
breakdown on vertebrates.
 Figure 4: data updated to 2010 with
additional countries shown with
native birds and the proportion
threatened.

 Biosecurity legislation and Reform
Bill currently before Parliament;
 Pest Management National Plan of
Action 2010-2035;
 National Interest Pests Response
and National Pest Plant Accord;
 Biodiversity Strategy;
 Innovative possum trapping trial and
biological control research;
 Parliamentary Commissioner for the
Environment report on the use of
1080;
 National Policy Statement on
indigenous biodiversity.

th

th

9

Measure
Other
Net migration of
citizens

Now included in discussion
commentary*

Grade, figures or data

 Figure 1: data updated to 2011,
June years.
 Figure 2: data updated to year
ended June 2011, previously Figure
4.
 Figure 3: reworded title to clarify
that the years varied by country, NZ
data 2001.
 Figure 4: corrections made to figure
for the period 1979-1994 and
updated data for the 1995-2010
period.
 Trend reassessed from improving
to deteriorating.

* All text is updated to reflect new data and figures.
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 More New Zealand citizens departed
than arrived in the year to June
2011, with a jump from Christchurch
following the 22 February 2011
earthquake;
 A greater share of departing New
Zealand citizens are going to
Australia;
 Gallup‟s global wellbeing surveys
shows New Zealand is attractive for
many;
 The Kiwi Expat Association‟s
network of highly skilled Kiwis who
have returned;
 Department of Labour‟s website for
expatriates, priority processing for
partners of expats and eligibility for
permanent resident visa in the first
instance.

Life expectancy
October 2011

Life expectancy at birth:

Latest = 80.8 in 2008

Grade:

B

‘Living longer every year’

Trend:



Improving

2015 target = 82.4

Rank: 11th of 34 OECD countries

Figure 1
11

Figure 2

Figure 3
12

Figure 4

Why life expectancy matters
Life expectancy at birth is an estimate of the average number of years people are expected to live.
The measure is a high level summary of the health and physical well-being of residents in a country.
Figure 1 shows that life expectancy varies a lot even within the OECD peer group.
Life expectancy is driven by many factors. About one third of life expectancy is explained by genetics,
with the longevity of parents being closely related to age of death of their children. One third can be
attributed to health habits including good nutrition, regular exercise and not smoking or drinking
excessively. The remaining third is related to income, societal and health system factors including
health service availability.
New Zealand’s performance
th

Figure 1 shows New Zealand‟s life expectancy for 2009 was 80.8 years, ranking 11 of the 34 OECD
countries. Over the last three decades New Zealand‟s life expectancy has been steadily increasing
and New Zealand is ranked consistently in the top half of the OECD, as shown in Figure 2. However
the rate of increase varies. New Zealand‟s annual growth rate in life expectancy increased at a faster
rate (0.65%) than the OECD average (0.32%) from 1990 to 2002 but since then has increased in line
with the OECD average.
More developed countries with more expenditure on health per capita tend to have longer life
expectancy although the relationship between the two measures can vary greatly. For example the
USA is an outlier in terms of its health spending per capita. The USA has very similar life expectancy
to Chile but it spends over six times as much per capita on health.
Better life expectancy for less health spending per capita may result from an inexpensive or relatively
efficient healthcare system, or from having a healthy population that has made better lifestyle choices
than other populations. New Zealand‟s position in Figure 3 indicates that New Zealanders‟ life
13

expectancy is better than many countries that spend much more on health care. However, recent
increases in the incidence of obesity and diabetes and persistently high levels of smoking means that
New Zealanders may not enjoy their above average performance for long.
The latest survey of New Zealand‟s health showed some positive trends with increased access to
GPs and a decrease in the daily smoking rate. However, there are still many people who do not
follow healthy behaviour recommendations and there is increased prevalence of some common
health conditions such as high blood pressure and high cholesterol. One of the most concerning
issues identified was, “the persistence of large disparities across a range of risk factors and health
outcomes for Māori and Pacific peoples compared to the total population, and also for children and
adults living in neighbourhoods of high socioeconomic deprivation compared to those living in
neighbourhoods of low deprivation.” (Ministry of Health, 2008).
Figure 4 shows differences in life expectancy for some segments of the New Zealand population.
Women live longer than men in New Zealand and in other countries. On average people who live in
th
the most deprived 10 of areas in New Zealand live 6-7 years less than those who are in the least
th
deprived 10 of areas. Māori, on average, have life expectancies 8-9 years less than non-Māori. The
differences are even greater for men. Life expectancy for a male Māori is only about one year above
the global average life expectancy and is nine years below the OECD 2008 average.
Some researchers argue that slowing improvements in life expectancy are inevitable based on
inherent limits for humans. Others argue that real life expectancy gains tracked over many years do
not show evidence of such assumed slowing. The life expectancy achieved by the lowest-mortality
population in the world has increased by more than two years per decade for over 160 years and
shows no sign of slowing down.
What is being done
Knowing about health risks can help people make choices that will lead to better health outcomes and
longer lives. Policies designed to improve life expectancy involve increasing public awareness about
the consequences of such choices and ensuring medical care is provided to address illness and
injury.
Educational programmes and regulations to reduce lifestyle risks have been a feature of the health
improvement efforts of successive governments. Driving behaviour, smoking, exercise, sunburn,
drinking and obesity have been targeted in various ways with some positive results in the first four.
On 29 April 2010 the Government introduced the first of three progressive 10% increases in the tax
on tobacco. Following the tax increase success rates of those who attempted to quit smoking
improved. Many smokers commented that although they had been meaning to quit for a number of
other reasons the increase in cost gave them the incentive they needed to act.
In March 2011 the Government agreed to develop targets for reducing smoking rates with the goal of
becoming a smoke-free nation by 2025.
Adverse trends continue in obesity and binge drinking. Almost two thirds of adults are overweight or
obese and adult obesity is higher than the average for OECD countries. The New Zealand Institute‟s
discussion paper, More ladders, fewer snakes: Two proposals to reduce youth disadvantage, reports
that one third of 15 to 19 year olds and almost half of 20 to 24 year olds are overweight or obese, and
one third of New Zealand youth aged 15 to 24 years have hazardous drinking behaviour. One in
seven adults have potentially hazardous drinking patterns.
People in disadvantaged groups have higher exposure to many lifestyle risk factors so efforts to
improve lifestyles, if successful, may help reduce life expectancy disparities. The B4 School Check is
a nationwide programme offering a free health and development check to identify and reduce future
health problems for four year olds. The Ministry of Health is implementing Whānau Ora to improve
outcomes among Māori which are demonstrably poorer than those of non-Māori.
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The Ministry of Health‟s 2007-2010 Statement of Intent identified the Better Health For All strategy
would focus on targeting chronic disease, child and youth services, elective services, primary health
care, the health of older people, infrastructure, continuing to ensure value for money is achieved,
improving Māori health and reducing inequalities.
The performance of health services has been an important concern of governments in New Zealand
for some time, with substantial efforts going into ensuring national health targets are met and high
quality outcomes are delivered cost-effectively.
Higher incomes promote longer lives and the average New Zealander‟s income has been increasing.
However the disparity between incomes also affects average health outcomes and is discussed in the
NZahead income inequality measure.
Rationale for the grade of B
th

New Zealand‟s overall life expectancy at birth is 11 of 34 in the OECD, resulting in a grade of B.
New Zealand‟s good average performance masks significant disparities and poor life expectancy for
sub-populations. New Zealand has not yet remedied the large life expectancy disparities for Māori
and the most deprived groups, and has worsening trends in obesity and binge drinking.
Target for 2015 of 82.4
The target of 82.4 is based on New Zealand lifting the annual growth rate in life expectancy to the
OECD average of 0.33% for the six years from 2003 to 2009. Achieving the target growth rate could
lift New Zealand to be within the top 10 OECD countries.
Analytical description and sources
The estimate of life expectancy at birth is calculated based on gender and age-specific mortality
tables. The 2010 age-specific mortality for 53, for instance, would be calculated based on the number
of the population who died during 2009, aged 53 and those aged 53 who did not die. Life expectancy
is then based on combining the age-specific mortality for each year of life to develop a projection of
the distribution of ages at which those born now might die, then taking an average of those ages of
death.
Life expectancy is based on the recent but historical experience of the population. Assuming ongoing
improvements in health care, someone born today could therefore reasonably expect to live to an
even greater age, based on the treatments for a 53 year old being better and therefore more
successful 53 years from now than they were last year.
The data is rigorously collected, highly standardised, and has limited errors or skews across countries
or recent history, so comparisons can be reliably made. Changes in life expectancy are generally
small and slow to respond to policy and changed circumstances, particularly in larger populations. At
the last NZahead update in September 2010, the World Bank Millennium Development Goal data set
was used, which reported an incorrect figure for New Zealand‟s 2008 life expectancy. As the World
Bank cannot provide an explanation for the incorrect data, the Institute has returned to the OECD
data set. The OECD data set also shows a slowing growth rate, but not to the same degree. OECD
updates the data at the end of June each year, and their data on New Zealand is collected through
the New Zealand Ministry of Health. More information is available at
http://www.oecd.org/health/healthdata or www.moh.govt.nz or www.socialreport.msd.govt.nz.
Figure 1: OECD (2011). Health Data, Life expectancy, Total population at birth, retrieved 28 July
2011 from http://stats.oecd.org/index.aspx. All data is 2009 except: 2007 - Canada; 2008 - Italy; 2010
- Chile, France, Mexico, Sweden. OECD average is an unweighted average of the 34 countries data.
Figure 2: As for Figure 1. Chile and Slovenia excluded as life expectancy records do not go back to
1980.
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Figure 3: Life expectancy data as per Figure 1. OECD (2011). Health Data, Health Expenditure, Total
expenditure on health, / capita, US$ purchasing power parity retrieved 28 July 2011 from
http://stats.oecd.org/index.aspx, converted to NZD with exchange rates: 0.736 for 2007, 0.715 for
2008, 0.634 for 2009 and 0.722 for 2010, retrieved 28 July 2011 from the Reserve Bank of New
Zealand historical series at www.rbnz.govt.nz. Deflators from Statistics New Zealand (2011). Gross
Domestic Product: March 2011 quarter, Table 5.1, retrieved 28 July 2011 from
http://www.stats.govt.nz/browse_for_stats/economic_indicators/GDP/GrossDomesticProduct_HOTPM
ar11qtr.aspx. Health expenditure data is 2009 except: 2007 - Greece; 2008 - Australia, Japan,
Portugal, Turkey; 2010 - Canada, Finland, Iceland, Italy, Mexico, South Korea.
Figure 4: Ministry of Social Development (2010, November). The Social Report 2010, retrieved 14
April 2011 from http://www.socialreport.msd.govt.nz/health/life-expectancy.html. OECD average life
expectancy value of 79.2 years for 2008 from Figure 1 data source. Global life expectancy value of
68.9 years for 2008 retrieved 28 April 2011 from the World Bank, Health Indicators, Life expectancy at
birth, total (years), http://data.worldbank.org/indicator/SP.DYN.LE00.IN/countries/1W?display=graph.
Further information links for life expectancy
Use the Gapminder data available at http://www.gapminder.org/news/life_expectancy_updated/
to compare life expectancy for 155 countries back to 1800, although in most cases, the early
estimates are based on a very rough model.
If you are interested in more individualised information on life expectancy, you can use this calculator
http://moneycentral.msn.com/investor/calcs/n_expect/main.asp.
Ministry of Health (2008, June). A Portrait of Health: Key results of the 2006/07 New Zealand Health
Survey. Wellington: Ministry of Health. http://www.moh.govt.nz/moh.nsf/indexmh/portrait-ofhealth#info.
Ministry of Health (2010). Tatau Kahukura: Māori Health Chart Book 2010, 2nd Edition. Wellington:
Ministry of Health. http://www.maorihealth.govt.nz/moh.nsf/pagesmh/10136/$File/maori-hth-cbk2010.pdf.
OECD (2009). Society at a Glance 2009 - OECD Social Indicators, Chapter 7 Health Indicators,
Version 1-last updated 29 April 2009. Table HE4.1 High obesity rates in many OECD countries, at
http://www.oecd.org/document/40/0,3746,en_2649_37419_47507368_1_1_1_37419,00.html.
New Zealand Treasury (2003). The Ageing of the New Zealand Population, 1881-2051.
http://www.treasury.govt.nz/publications/research-policy/wp/2003/03-27/08.htm.
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Unemployment
October
new 2011

Percent unemployed:

Latest = 6.5

Grade:

C

‘Doing well overall but neglecting the young’

Trend:

=

Stable

2015 target = 4.0

Rank: 12th out of 34 OECD countries

Figure 1
17

Figure 2

Figure 3
18

Figure 4

Why unemployment matters
Unemployment can be a source of problems throughout society. Individuals, households, and the
overall economy are affected immediately and there are future consequences as well. For individuals,
unemployment is associated with serious problems including reduced self-esteem, higher rates of
depression, more risk of illness, a greater likelihood of committing crime and higher risk of suicide.
Young people are especially vulnerable to unemployment because they are not already established in
the workforce and have not yet developed the skills needed to compete with older workers. If young
people are not in education or employment they are not learning skills they will need in later life. The
resulting social and skill deficits may affect them for a long time and reduce the contribution they
make to New Zealand‟s community and economy.
Unemployment that causes households to draw on government transfers increases the number of
beneficiaries. In September 2008 almost 30,500 people aged 18-64 years plus a few parents aged
16-17 years were receiving the unemployment benefit with an annualised cost of just over $500
million. By the June 2010 quarter the number of people receiving the benefit had more than doubled
to 62,085. At the end of September 2011 the number of unemployment beneficiaries had declined to
55,661.
Reduced income as a result of unemployment leads to less spending in the economy. Businesses
may lose revenue so they in turn reduce their workforce to lower their costs, further increasing
unemployment.
New Zealand’s performance
Over the past decade, New Zealand has had an unemployment rate well below the OECD average
(Figure 1). From 2003 to 2007 New Zealand‟s unemployment rate was about 60% of the OECD
average. In the past few years New Zealand‟s relative performance has deteriorated so the
19

unemployment rate was three quarters of the OECD average for 2010. For the June 2011 quarter
New Zealand had an unemployment rate of 6.5%, lower than the OECD average of 8.2% but much
higher than the roughly 4% rate for 2004 to 2008.
Based on labour market strengthening in the first half of 2011, the Department of Labour expects a
gradual recovery with the overall unemployment rate falling below 6.0% in the first half of 2012.
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New Zealand‟s unemployment rate ranks it 12 out of 34 OECD countries (Figure 2). Performance
close to the top third of countries is not unusual for New Zealand and is the envy of countries which
struggle to provide sufficient employment opportunities for their population. However, the story for
youth unemployment in New Zealand is different. Figure 3 shows that one quarter of New Zealand
youth in the labour force aged 15-19 were unemployed in 2010 and the rate rose to 27.6% in the June
2011 quarter.
In New Zealand young people make up a very large proportion of unemployed people. In the year to
June 2010 10.7% of youth aged 15-24 were not in employment, education or training (NEET). This
declined to 9.8% for the year to June 2011 but is still a substantial number. Modest improvement
occurred among 20-24 year olds while the 15-19 year olds experienced falling employment and rising
unemployment. The Department of Labour attributes this to more young people choosing to stay in or
enter education as labour market conditions remain challenging. Policy proposals to provide
additional support to the 16-17 year old NEETs and other young people transitioning to further training
or work have been released as part of the 2011 election campaign.
Figure 4 compares the share of the labour force aged 15-24 with the share of the total unemployed
aged 15-24. If the youth share of unemployment is the same as the youth share of the labour force a
country would be positioned on the 45 degree angle line shown; a country below the line would have
youth under-represented in unemployment and above the line means the unemployment rate is
higher for youth than their share of the labour force.
New Zealand is above the line, and above all other OECD countries. New Zealand youth bear a
greater share of the unemployment burden than youth in any other OECD country. New Zealand has
one of the highest proportions of workers aged 15-24, 16% of our labour force. Young workers
represent almost half (43%) of all New Zealand‟s unemployed. In 2010, youth aged 15-19 were 7% of
the labour force but represented 25% of the unemployed.
These numbers are concerning and when disaggregated further reveal inequalities within the youth
population. The Equal Employment Opportunities Trust stated:
“There is a dichotomy in New Zealand between youth who are highly skilled and qualified
and in demand in a global market and those who have low or no skills or qualifications
and are disengaged from work, education and training. The first group is mostly
European and Asian, while Māori and Pacific youth are overrepresented in the second
group.”
The EEO Trust research observes that some trends are likely to reduce pressures in this area,
including a declining number of young workers and fewer unemployed youth becoming long term
unemployed, and it provides examples of efforts to address the issues. However there are other
trends that will exacerbate the problem: youth unemployment is particularly affected by recession;
there is evidence of discrimination particularly in relation to ethnicity, gender, and disability; and there
will be an increase in the proportion of youth from Māori and Pacific populations.
What is being done
At the outset of the recession in New Zealand the average hours worked per week reduced from 35 to
33. What could have been a 4% increase in unemployment was instead shared across the workforce
as reduced hours. Many businesses made efforts to avoid making workers redundant by reducing
working hours, in part to look after their workers but also to retain the capacity and capability to grow
again once economic conditions improved.
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A nine day fortnight was introduced. It was initially aimed only at businesses with 100 or more
employees but was later extended to those with 50 or more. Uptake within the programme was
limited, but the evidence above indicates businesses may have reduced working hours independently.
Government also introduced a ReStart transitional relief scheme to help people who have been made
redundant from full-time work or lost full-time self-employment work. That programme assisted 7,096
people since 2008.
From March 2009 businesses with fewer than 20 employees could hire new staff on a trial basis for up
to 90 days and dismiss them without risk of a personal grievance claim. A Department of Labour
evaluation after 12 months (2010, June) indicated that some employees may have been getting a
chance they might not have had prior to the legislation change. The policy was extended to all
businesses in April 2011.
From September 2010 unemployment beneficiaries were required to reapply for the benefit every 12
months to ensure they remain eligible. By August 2011 this resulted in 7,400 coming off the benefit:
half did not reapply; more than 2,000 had reapplied but had found work; 1,400 had either left the
country, were studying or failed the work test.
In August 2009 the government announced the Youth Opportunities Package designed to add training
places or create job opportunities.








Job Ops $66m: provided 12,000 6-month job placements for low-skilled young people in
businesses. This was extended as part of Budget 2011 to require employers to develop a training
programme for the 6-month period;
Community Max $57m: provided 4,500 jobs of up to 6 months in community programmes. By 1
July 2011 5,040 6-month positions with 572 sponsors had been achieved. This initiative was
discontinued in Budget 2011 when Skills for Growth was added;
Skills for Growth $17m: provides a subsidy of up to $5,000 to employ and train young people to
achieve a recognised industry qualification in high demand industries;
Limited Service Volunteers $44m: a six-week residential confidence building programme run by
the Defence Force at Burnham, Trentham and Hobsonville, had trained 2,800 18-24 year olds
over a two year period. Budget 2011 injected further funding to enable another 6,000 youth to
undertake the course;
Youth Guarantee $329m: initially provided 4,500 new tertiary training places for 16-17 year olds.
From 2012 the Youth Guarantee will merge with a Youth Training Programme, making up to
7,500 fees-free tertiary places over four years;
Vocational Pathways $3.4m: that describe the required learning and assessment standards are
being developed to cover five broad industry sectors: manufacturing and technology, construction
and infrastructure, primary industries, social and community services, and service industries.

In addition the government has spent $13m on the Youth Transition Service through the Mayors‟
Taskforce for Jobs, extending funding for a further year to the end of June 2012. The Taskforce‟s
proposal for a universal scheme to track all school leavers and enable referrals to local services if
they had not found work or training has not yet been adopted by government but policies released by
political parties for the November election may lead to universal tracking in the future.
The Institute‟s discussion paper, More ladders, fewer snakes: Two proposals to reduce youth
disadvantage, provides more detail about youth unemployment along with the need to retain student
engagement in schools and improve the school-to-work transition in New Zealand (see
http://www.nzinstitute.org/index.php/social/paper/more_ladders_fewer_snakes_two_proposals_to_red
uce_youth_disadvantage/).
Rationale for the grade of C
New Zealand entered the recession in the March 2008 quarter with an unemployment rate of 3.6%.
Since then unemployment has risen and in the June 2011 quarter was 6.5% compared to the OECD
average of 8.2%.
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While the unemployment rate is still relatively low compared to other OECD countries, New Zealand‟s
overall grade is C due to poor performance in youth unemployment. Youth unemployment rates are
much higher than adult rates and have been above the adult rates for many years. The Youth
Opportunities Package was introduced to avoid diminishing the potential of a generation of New
Zealanders but has not been sufficient to reduce youth unemployment rates.
In March 2010 it was stated that a grade of B would be awarded if New Zealand‟s rank in the OECD
improved or if action to improve outcomes for youth has a positive effect. Although some
improvements are being seen New Zealand‟s rank is unchanged. New Zealand youth still bear a
greater share of unemployment than youth in other OECD countries, so the grade remains a C.
Target for 2015 of 4.0%
The target is for New Zealand to reduce unemployment rates to the level experienced from 2004 to
2007; between 3.7% and 4.0%.
Analytical description and sources
The unemployment rate is the number of people aged 15 years and over who are not employed and
who are actively seeking and available for paid work, expressed as a percentage of the total labour
force.
The labour force is defined as the population aged 15 years and over who are either employed or
unemployed.
The unemployed are defined in the Household Labour Force Survey as those who are without a paid
job (or unpaid work in a relative‟s business) and who have actively sought work in the four weeks
before the survey, who are available to take work or who have a new job to start within the next four
weeks. "Actively seeking" includes any actions such as contacting an employer, asking friends and
relatives and contacting an employment agency or Work and Income but excludes those who have
only checked newspaper advertisements.
Persons temporarily absent from their jobs with no formal job attachment that were currently available
for work and seeking work are regarded as unemployed along with students, homemakers and others
mainly engaged in non-economic activities who satisfy the criteria mentioned above.
This information is collected by Statistics New Zealand as part of the Household Labour Force
Survey. The international comparison data is from the OECD.
Figure 1: OECD.StatExtracts Key Short-Term Economic Indicators, Harmonised Unemployment
Rate, retrieved 28 July 2011 from http://stats.oecd.org/Index.aspx.
Note: OECD average calculated is an unweighted average of reporting countries.
Figure 2: As for Figure 1, retrieved 13 September 2011.
Note: Date of data varies as follows: Greece (March 2011); Switzerland (March 2011 quarter);
Turkey, UK (May 2011).
Figure 3: OECD.StatExtracts Labour Force Statistics by Sex and Age-indicators, retrieved 17
February 2011 from http://stats.oecd.org/Index.aspx.
The 2010 youth data was sourced from Statistics New Zealand (2010) Household Labour Force
Survey, December 2010 quarter, Table 4, retrieved 17 February 2011 from
http://www.stats.govt.nz/browse_for_stats/income-and-work/employment_and_unemployment.aspx.
Figure 4: OECD.StatExtracts Labour Force Statistics, Share of Unemployment and Share of Labour
Force, retrieved 18 August 2011 from http://stats.oecd.org/index.aspx.
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Limitations: The definition of the unemployed excludes some people who regard themselves as
unemployed, including the "discouraged unemployed" – those not meeting the "actively seeking work"
criterion. This group is classified in the "not in the labour force" category.
Further information links for unemployment
Department of Labour, Employment and Unemployment- June 2011 Quarter report available at
http://www.dol.govt.nz/lmr/lmr-hlfs.asp.
EEO Trust (2011, March). Youth labour force trends, issues and solutions report available at
http://www.eeotrust.org.nz/research/index.cfm.
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Income inequality
October 2011

Gini value (lower is better):

Latest = 0.33

Grade:

D

‘Hardship high among our children’

Trend:
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Rank: 25th out of 34 OECD countries
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Why income inequality matters
The intent is to assess New Zealand‟s progress in relation to Franklin D. Roosevelt‟s challenge in his
second inaugural address in 1937 that, “The test of our progress is not whether we add more to the
abundance of those who have much; it is whether we provide enough for those who have too little.”
Having too little is often understood to mean that one cannot meet basic needs like food and housing.
Such deprivation may not be as useful a yardstick for advanced economies because there are few
truly impoverished people in the community, so income inequality is the measure. Income inequality
is a measure of relative deprivation, representing the gap between the richest and the poorest, or the
size of the distribution range in incomes.
The Ministry of Social Development‟s The Social Report 2010 says that income inequality is often
regarded as an important aspect of the fairness of a society and a high level of income inequality may
be detrimental to social connectedness.
An International Monetary Fund (IMF) Working Paper, Inequality, Leverage and Crises, concludes
that increased income inequality can increase vulnerability to financial crises. The paper describes a
mechanism where high income households‟ additional income passes through to other households by
way of loans, enabling the latter to sustain consumption levels at least for a while. But without a
recovery in incomes for poor and middle income households over a reasonable time horizon, the
loans keep growing, along with the probability of a major crisis in the economy.
Several measures can provide an indication of how equal or unequal the distribution of wealth or
income is within a society. Many involve complex calculations and are not intuitive measures. The
Gini value has been chosen because it is widely used and has an extensive dataset that includes
many countries. The important thing to understand about the Gini is that lower values reflect greater
equality and a more even distribution of income, and a zero value would mean perfectly equal income
distribution.
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Hardship is also used as a measure of relative disadvantage. The Ministry of Social Development
identifies poverty or material hardship, in the context of richer nations, as where “a person has a dayto-day standard of living or access to resources that falls below a minimum acceptable community
standard. In contrast „absolute‟ poverty refers to very basic minimal needs, such as food and shelter,
which a person requires just to survive.”
Hardship is by definition undesirable in a society, whereas some inequality can be beneficial.
Inequality can provide incentives to aim higher and work harder. Too much inequality however may
lead to unhappiness, frustration and stress. There is a legitimate debate about what is the
appropriate level of inequality in a society.
The Spirit Level: Why Equality is Better for Everyone was published in March 2009. Using a series of
measures to compare the conditions of different countries and US States, the authors Richard
Wilkinson and Kate Pickett argued that more unequal societies are bad for almost everyone within
them - the well-off as well as the poor. They showed that increased levels of inequality lead to an
intensification of a whole range of social ills which affect everyone in society. The book has provoked
much attention and discussion. Many are critical of it, particularly about aspects of the methodology
used. The authors have sought to address some of the criticism via a 2010 postscript to their book.
New Zealand’s performance
Figure 1 shows the Gini value for OECD countries in the late 2000s with the lower and more equal
Gini values at the top of the vertical axis. The OECD average value is 0.313 and New Zealand has a
th
value of 0.330 making it less equal than most, at 25 of 34 OECD countries. Updated Gini values are
not available for all OECD countries so a more recent rank for New Zealand is not available. The
OECD‟s Society at a Glance 2011: Social Indicators in Figure EQ1.1 identifies New Zealand along
with the Czech Republic, Finland and Sweden as the countries experiencing the strongest rises in
inequality since the mid-1980s.
Figure 2 shows New Zealand‟s Gini value over time. New Zealand had a much more equal
distribution of income in the 1980s. Incomes became less equal over the 1990s and early 2000s and
then started to become more equal. The improvement in income equality between 2009 and 2010
reflected a decline in real incomes for the top two deciles (lower investment returns following the
Global Financial Crisis) and a small real gain on average for lower-income households. The 2010
Gini value of 0.309 is close to the 1994 level but incomes remain much more unequal than they were
in the 1980s.
Figure 3 shows the proportion of the population experiencing hardship by age group. The highest
incidence of hardship is among children (under 18 years) and the lowest incidence among people
aged 65 or over. Hardship is defined by a specific set of deprivations where a household is forced to
forgo goods that are considered necessary for a basic or minimal acceptable lifestyle. The European
Union has adopted a 9-item deprivation index as one of its primary social inclusion indicators. The
index comprises the ability to keep a home adequately warm; a meal with meat, fish or chicken every
second day; a phone; colour television; washing machine; private car; one week‟s annual holiday
away from home; the ability to pay mortgage, rent and utilities on time; and the ability to face
unexpected expenses which for NZ is set as $1,500.
Data on hardship based on the same requirements for a minimum acceptable lifestyle has been
collected for 27 European countries, providing a view of hardship in the New Zealand relative to these
countries. The motion chart on the NZahead website can be used to compare New Zealand‟s
hardship rates for the overall population and for various age groups with European populations.
Having a lower rate of hardship and being ranked further to the right is preferable. As you change the
age group selection on the Y (vertical) axis, you can see how New Zealand‟s age groups experience
hardship with a higher or lower incidence than for that age group in other countries.
The motion chart can be viewed at
http://www.nzinstitute.org/index.php/nzahead/measures/inequality1/
The figures in the motion chart reveal that New Zealand‟s children suffer not only a higher rate of
hardship than other New Zealanders, but a greater share of New Zealand‟s children face hardship
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than in many other countries. New Zealand‟s older population faces a low rate of hardship relative to
the other New Zealand age groups and relative to the same age groups in other countries.
Having almost one in five children facing hardship is a situation that should be improved. The
comparison to other countries shows New Zealand is unusual in imposing such a burden on the
youngest segment of the population.
Income inequality also affects ethnic and gender groups differently. The Human Rights Commission‟s
Human Rights in New Zealand 2010-Summary (p.16) identifies that international treaty bodies have
repeatedly expressed concern about inequalities in New Zealand. The most recent report of the
Committee on Economic Social and Cultural Rights commented on the persistent inequalities
between Māori and non- Māori in educational participation as well as the gap in employment
conditions between men and women, particularly in the area of pay equity.
Better educated people with higher levels of skill earn higher incomes. The New Zealand Income
Survey: June 2011 quarter shows that average weekly income from all sources for people aged 15+
was $703. However this varies markedly by ethnicity. The incomes of Pacific peoples, Asian and
Māori are on average 64%, 74% and 75% respectively of the average European weekly income
($752).
Despite worthwhile progress towards economic equity for women in New Zealand, the gender pay
gap persists at 9.6%, the lowest level since 1997 (New Zealand Income Survey: June 2011 quarter).
There is variable evidence of progress in implementing pay and employment equity response plans in
the state sector and no transparency around addressing pay and employment equity issues in the
private sector (Human Rights in New Zealand 2010-Summary, p.66).
Figure 4 comes from The Spirit Level: Why Equality is Better for Everyone (p.20), and plots income
inequality against an index of health and social problems. The index is made up of the measures:
level of trust, mental illness, life expectancy, infant mortality, obesity, children‟s educational
performance, teenage births, homicides, imprisonment rates and social mobility. Each item in the
index carries the same weight. The figure shows that poor health and social problems occur less
frequently in more equal societies. Compared to other countries New Zealand has greater income
inequality and more health and social problems. Professor Richard Wilkinson, co-author of The Spirit
Level, told the Sunday Star-Times (Wealth gap divides nation article, 23/1/2011) that while New
Zealand may have traditionally thought of itself as an egalitarian society, it was no longer so.
What is being done
While there are policies aimed at reducing poverty and hardship, there are fewer policies addressing
equality. There is no specific reference in New Zealand law to equality, something the United Nations
Committee on Human Rights has consistently criticised when assessing New Zealand‟s compliance
with international standards on equality and freedom from discrimination (Human Rights in New
Zealand 2010-Summary, p.16).
In 2005 Working for Families was introduced to help low and middle income families by providing
extra financial support. This programme is credited with improving the situation for children in families
with working parents, but there is no programme to provide similar benefits to children in households
receiving income primarily from benefits, with no working parent.
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The United Nations Committee on the Rights of the Child (56 session) notes that while the extent of
child poverty has declined in recent years, it remains concerned that about 20% of children in New
Zealand are living under the poverty line. An August 2011 report by Infometrics for Every Child
Counts, identified that New Zealand has one of the lowest rates of public investment in children in the
OECD and the cost of poor child outcomes is around 3% of GDP.
Both the Child Poverty Action Group (CPAG) and the recent Tax Working Group note that benefits
and tax programmes are not well coordinated, making families face poorly structured incentives as a
result. However it does not appear that there will be a joint review of tax and benefit programmes.
The Welfare Working Group suggested some changes in beneficiary assessments that might increase
inequality particularly for children but these may or may not be adopted as government policy.
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On 2 June 2011 the NZ Council of Christian Social Services launched Closer Together Whakatata
Mai as a way of highlighting the impact of inequality, especially income inequality, for New Zealand
with a view to encouraging political parties and government agencies to develop or support policies
that promote equality.
In summary there are lots of calls for action to be taken but little evidence of policy initiatives or
programmes that address income inequality.
Rationale for the grade of D
New Zealand is ranked in the bottom third of the OECD for income inequality. Income inequality as
measured by the Gini value reduced between 2009 and 2010 due partly to reduced investment
income for high decile households. However incomes remain much more unequal than during the
1980s.
New Zealand has large and persistent income differences between ethnic and gender groups. There
are also an unacceptably large number of children experiencing hardship. The choice to favour
investment in other segments of the population over children will have adverse consequences for
New Zealand in the future. Insufficient response to this very unsatisfactory situation contributes to the
overall grade of D.
Target for 2015 of 0.31
A target Gini value of 0.31 would place New Zealand at the average for the OECD.
Analytical description and sources
“The Gini coefficient is a statistical measure of inequality and ranges between 0 and 1. In a state of
perfect equality, where every person has the same household income, the Gini coefficient would be 0.
In contrast, in a state of complete inequality where only one household receives income, the Gini
coefficient would be 1. An increase in the Gini coefficient indicates that income has become less
equally distributed. Gini coefficients are a common summary measure in the literature on income
distribution.” (Crawford and Johnston, Treasury Working Paper 04/20)

The Y (vertical) axis is the cumulative income of people arranged from lowest on the left to highest on
the right. The top value on the far right represents the total income of the country. If income was
distributed evenly, with everyone earning exactly the same amount, the graph would show a line
running up the chart at a 45 degree angle. If, however, there were variations in income, the line
would first move at a slope of less than 45 degrees while accumulating the incomes of those earning
the least, then increase at a slope of more than 45 degrees when adding the incomes of those who
earned more. The smaller the area marked A, the closer the line is to the perfectly equal 45 degree
line and the lower the Gini value.
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Figure 1: OECD (2011). Society at a Glance: OECD Social Indicators, Income inequality, Gini
coefficient of income inequality, retrieved 18 April 2011 from
http://www.oecd.org/document/0,3746,en_2649_201185_46462759_1_1_1_1,00.html.
Figure 2: Ministry of Social Development (2011). Household Incomes in New Zealand: Trends in
indicators of inequality and hardship 1982 to 2010, retrieved 9 August 2011 from
www.msd.govt.nz/about-msd-and-our-work/publications-resources/monitoring/householdincomes/index.html.
Note: The Gini value used is Before Housing Cost and differs from the reported latest value for this
measure because that value is calculated to enable comparison to other OECD countries. In addition
the Gini value in Figure 2 differs from Figure 1 as the OECD uses a different equivalence scale that
treats children as costing the same as adults.
Figure 3: Ministry of Social Development (2009). Non-income measures of material wellbeing and
hardship: first results from the 2008 New Zealand Living Standards Survey, with international
comparisons, Table E2.6, retrieved 24 September 2010 from http://www.msd.govt.nz/about-msd-andour-work/publications-resources/monitoring/living-standards/living-standards-2008.html.
Figure 4: Wilkinson, R. & Pickett, K. (2009). The Spirit Level: Why Equality is Better for Everyone,
retrieved 23 January 2011 from http://www.equalitytrust.org.uk/node/325.
Further information links for income inequality
Roger Kerr (2010, December) critique of The Spirit Level available at
http://rogerkerr.wordpress.com/2010/12/22/the-spirit-level/.
Nathan McLellan (2011, July). Guest book review of The Spirit Level for the Maxim Institute, available
at http://www.maxim.org.nz/files/pdf/Spirit%20Level%20Book%20Review.pdf.
International Monetary Fund Working Paper WP/10/268 (2010, November). Inequality, Leverage and
Crises, available at http://www.imf.org/external/pubs/ft/wp/2010/wp10268.pdf.
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Assault mortality
October 2011

Assault mortalities per 100,000:

Latest = 1.3
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‘Deaths stable but violence still high’

Trend:
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Why assault mortality matters
The assault mortality rate measures the risk of death from intentional assault. It contributes to
perceived personal safety. Assault mortality is the tip of the iceberg of violence in a country. A
country with a high prevalence of violence is likely to have a high assault mortality rate. The
advantage of using assault mortality as a measure of violence is that it is less affected by underreporting.
Family violence is responsible for one-third to one-half of homicides each year. Family violence is
estimated to cost at least $1.2 billion dollars annually in health care, welfare payments, law
enforcement and direct costs for those affected.
Violence against children accounts for around one-third of family violence deaths. Research has
shown that survivors of child abuse often suffer long-term psychological effects including depression,
post-traumatic stress disorder, substance abuse, suicide, and high risk sexual behaviour.
New Zealand’s performance
The assault mortality rate shown in Figure 1 fluctuates from year to year but an improvement can be
rd
seen from 1992 to 2000. Despite that improvement New Zealand‟s performance in 2007 placed it 23
equal with Greece and South Korea out of 33 OECD countries (Figure 2). New Zealand‟s rate is over
four times higher than the best performing countries Iceland, Japan and the UK, so big improvements
should be possible.
While some improvement in assault mortality did occur, serious violent offences increased
substantially from 2000 to 2009 (Figure 3). The data for 2010 shows a decline in recorded serious
violent offences with the rate dropping below that for the last three years.
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International comparisons of child maltreatment deaths are not readily available. However a 2003
rd
UNICEF report on child maltreatment in the 1990s ranked New Zealand 3 worst of 27 OECD
countries. Since then, the number of reports of concern received by Child, Youth and Family (CYF)
relating to children or youth being abused or neglected in New Zealand doubled (Figure 4). This is
partly due to growing awareness of the need to protect children and more willingness to contact CYF
if there are concerns for a child‟s welfare. The number of CYF findings of abuse (physical, sexual,
emotional) and neglect has also more than doubled over the seven years from 2003-04 to 2009-10.
Family violence remains a major issue for New Zealand and is a priority for Police and other agencies.
Offences decreased by 3.1% to 52,408 in the 2010/11 fiscal year compared to 2009/10, which is a
marked reversal in what had been a steady upward trend in recent years. There were 34 murders in
2010/11 compared with 65 in 2009/10 a drop of 24%. This is the lowest figure on record since fiscal
year reporting began in 1986. However across a 25 year period the murder trend remains flat. Within
these figures, family violence murders dropped from 35 in 2009/10 to 20 in 2010/11.
What is being done
Programmes and policies to reduce assault mortality aim to reduce violent crime and improve
protection for those who are vulnerable. The justice agencies (Ministry of Justice, New Zealand
Police, Department of Corrections, Ministry of Social Development-for youth justice matters, the
Crown Law Office and Serious Fraud office) have developed eight shared outcomes that guide their
work including reducing crime and the impact of crime. These flow into the outcomes and measures
for each agency. The New Zealand Police Statement of Intent 2011/12 to 2013/14 includes reducing
harm from crime and anti-social behaviour and ensuring vulnerable people (children, older people and
people subject to violence, including family violence) are protected.
Reducing violence has been a high priority for Police over many years. Violent offending by youth is
particularly high so justice and other agencies have developed interventions aimed at whole groups or
populations as well as selected interventions for at risk groups or individuals. More recent Police
initiatives involve focusing on the most serious offending, violent criminals, gangs and organised
crime groups. Reporting on outcomes now includes serious assaults resulting in injury as well as
homicides with the aim of reducing the number of victims. Reducing family violence is also a priority.
The 1995 Domestic Violence Act aimed to reduce and prevent violence in domestic relationships by
highlighting that domestic violence is unacceptable behaviour and ensuring that there is effective legal
protection for victims. Parliament amended the Crimes Act in 2007 removing the defence of
reasonable force used to correct a child.
Despite hundreds of millions of additional dollars being invested in health, education and benefits over
the last decade, poor outcomes for vulnerable children persist. In July 2011 Government released the
Green Paper for Vulnerable Children, Every Child Thrives, Belongs, Achieves, and called for the
public to share their ideas and respond to proposed actions to improve outcomes for young people
with submissions closing in February 2012. Thereafter a White Paper outlining the Vulnerable
Children‟s Action Plan will be prepared.
In August 2011 the Child and Family Protection Bill, a law to protect child victims of family violence,
was unanimously passed in Parliament. The Bill focuses on keeping children safe when they have
been exposed to family violence in the home and improves the responsiveness of the Family Court to
those victims.
In September 2011 Parliament also passed the Crimes Amendment Bill (No 2) which creates an
offence for failing to take reasonable steps to protect a child or vulnerable adult from the risk of death,
grievous bodily harm, or sexual assault. The offence carries a maximum penalty of 10 years
imprisonment.
A Memorandum of Understanding to strengthen child protection was signed in August 2011 between
the Police, Ministry of Social Development (Child, Youth and Family) and District Health Board
representatives. As child abuse requires the expertise, knowledge and resources of a wide range of
agencies, the cross-agency approach to consulting, sharing information and working collaboratively
together is expected to improve protection of vulnerable children.
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New resources including a booklet, advertising, posters and video clips to raise awareness about and
address family violence were released in August 2011. These resources are for targeted use in Māori
(E Tu Whanau) and Pacific communities (Pasefika Proud – Our families, Our People, Our
Responsibility).
In response to the increase in notifications and findings of abuse for children, Government has
announced an additional 149 full-time social workers to support children in all low decile (1-3) primary
schools. The Social Workers in Schools service will also extend to an additional 388 schools.
Providing policy advice to reduce the incidence and impact of violence against women is also a
priority for the Ministry of Women‟s Affairs.
Much of the government and agencies‟ activity is on responding to the effects of violence. Less effort
appears to be concentrated on examining and reducing the predisposition to violence within society.
Rationale for the grade of D
The D grade is based on New Zealand‟s high rate of assault mortality relative to OECD peers. The
recent decline in serious violent offences, if sustained, may result in lower assault mortality. However
family violence would need to continue to decline and findings of abuse and neglect among children
and young people that are increasing would also need to decline, to assist in reducing the assault
mortality rate.
Target for 2015 of 1.0
In 2004 the assault mortality rate was 1.2 per 100,000 people. A target of 1.0 per 100,000 would
place New Zealand just outside the top half of the OECD but is a big challenge because such a low
rate has not been recorded during the last 28 years.
Analytical description and sources
Figure 1: Ministry of Social Development (2010). The Social Report, at
http://www.socialreport.msd.govt.nz/safety/assault-mortality.html. Data obtained from MSD on 17
August 2011.
Figure 2: OECD (2011). Health Data – Mortality Causes – Assault, retrieved 27 July 2011 from
http://stats.oecd.org.
Note: Reporting year varies. 2004 - Canada; 2005 - Belgium; 2006 - Australia, Denmark, Germany;
2007 - Chile, Italy, New Zealand, Switzerland, USA; 2008 - France, Israel, Luxembourg, Mexico,
Poland, Spain, Sweden; 2009 - Austria, Czech Rep., Estonia, Finland, Greece, Hungary, Iceland,
Ireland, Japan, Netherlands, Norway, Portugal, Slovak Rep., Slovenia, South Korea, UK.
Figure 3: Statistics New Zealand (2010). New Zealand Recorded Crime Tables-Calendar year
offence statistics, retrieved 1 August 2011 from
http://stats.govt.nz/tools_and_services/tools/TableBuilder/recorded-crime-statistics/ASOC-offencecalendar-year-statistics.aspx#National.
Statistics New Zealand (2011). Historical Population Estimates, retrieved 1 August 2011 from
http://stats.govt.nz/tools_and_services/tools/TableBuilder/recorded-crime-statistics/ASOC-offencecalendar-year-statistics.aspx.
Note: Figure 3 uses data for the National Annual Recorded Offences for the Latest Calendar Years
(ASOC) categories: Homicide and related offences, Acts intended to cause injury-serious assault,
Aggravated sexual assault and Aggravated robbery.
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Figure 4: Ministry of Social Development (2011). The Statistical Report: For the year ending June
2010, Table CY.3 Findings of investigations of Care and Protection reports of concern requiring
further action, retrieved 27 July 2011 from
http://statistical-report-2010.msd.govt.nz/the+statistical+report+2010 and the New Zealand Family
Violence Clearinghouse, Family Violence Statistics Fact Sheet, Investigations of care and protection
notifications requiring further action, p.9 retrieved 18 August 2011 from
http://www.nzfvc.org.nz/sites/default/files/Statistics%20Fact%20Sheet%20December%202009.pdf.
Further information links for assault mortality
Crawford, R. & Kennedy, P. (2008, August). Improving Interventions to Reduce Violent Offending by
Young People in New Zealand. Ministry of Justice, available at
http://www.justice.govt.nz/publications/global-publications/i/improving-interventions-to-reduce-violentoffending-by-young-people-in-new-zealand/publication.
Family Violence Death Review Committee (2010, Feb). Family Violence Death Review Committee:
First Annual Report to the Minister of Health: October 2008 to September 2009. Wellington, available
at http://www.fvdrc.health.govt.nz/moh.nsf/indexcm/fvdrc-resources-publications?Open&m_id=3.1.
New Zealand Police (2011, October). New Zealand Crime Statistics 2010/2011-A Summary of
Recorded and Resolved Offence Statistics and the associated „Frequently Asked Questions’. Also
New Zealand Police Statistics for calendar year ending 31 December 2010 and associated ‘Question
and Answers’ available at http://www.police.govt.nz/service/statistics.
Snively, S. (1995). The New Zealand Economic Cost of Family Violence. Social Policy Journal of New
Zealand, Issue. 4, available at http://www.msd.govt.nz/about-msd-and-our-work/publicationsresources/journals-and-magazines/social-policy-journal/spj04/04-the-new-zealand-economic-cost-offamily-violence.html.
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Suicide
October 2011

Suicides per 100,000 population: Latest = 11.2

Grade:

C

Trend:

=

2015 target = 9.0

‘Suicide rate average but youth rate very
high’

Stable

Rank: 20th out of 33 OECD countries
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Why suicide matters
Suicide is an indicator of individuals unable to overcome a challenge or crisis, of unaddressed mental
disorders and of lack of social cohesion. People may commit suicide because they do not have the
skills and resilience to resolve or overcome issues and then, when they encounter issues, there are
insufficient protective factors.
Recognised risk factors for suicide are a family history of suicide, low socio-economic status,
childhood abuse or adversity, and specific personality characteristics including high levels of
neuroticism, hopelessness, impulsivity, risk-taking and low self-esteem. These background factors
mean that when presented with a stress, often a conflict or loss, or unemployment, an individual may
consider suicide. Yet there are many people with these backgrounds who successfully navigate such
stresses, and that is attributed to protective factors which lead the individual away from suicide.
Protective factors include an adaptable temperament, good self-esteem, problem-solving skills, social
support and networks including a close relationship with at least one family member, and spiritual faith
(Beautrais, Collings, Ehrhardt et al., 2005, p.40). Research on the degree of resilience provided by
these factors is not comprehensive, and has been focused on youth in New Zealand to date, but
advocates point out many of these factors also deliver other benefits. Overall, suicide rates indicate
the degree of undiagnosed, untreated depression in the community.
New Zealand’s performance
As Figure 1 shows, New Zealand‟s overall suicide rate is near the OECD average and has been for
several decades.
Figure 2 shows the overall suicide rate has declined from a peak of 15.1 per 100,000 in 1995 to 11.2
per 100,000 in 2008. However the downward trend has levelled off.
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In the late 1990s New Zealand had one of the worst suicide rates in the world for youth aged 15-24 so
several targeted programmes were established. Figure 2 shows the youth suicide rate has declined a
lot but Figure 3 shows New Zealand‟s 15-19 year old suicide rate remains the highest among the
OECD countries. New Zealand has the highest female youth (15-24) suicide rate of any other OECD
country and the third highest rate behind Iceland and Finland for males aged 15-24 (Mental Health
Commission, 2011, p.15).
Figure 4 shows that in the July 2010 to June 2011 year there were many more male than female
suicides. For every one female suicide there were three male suicides. The peak age group for male
suicides was 20-24 years with 32 suicide deaths per 100,000 (53 deaths). The peak age groups for
female suicides was 50-54 years with 11 deaths per 100,000 (17 deaths), followed closely by females
aged 15-24 years 10 deaths per 100,000.
In 2010-11 Māori continued to have the highest rate of suicide (18 deaths per 100,000) compared to
Pacific (8), Asian (4) and Other (14).
What is being done
When youth suicide rates in New Zealand were recognised as relatively high in the 1990s, policies
and programmes were initiated under a two part national strategy. In Our Hands: New Zealand Youth
Suicide Prevention Strategy (Ministry of Health, 1998) was the mainstream population strategy and
Kia Piki te Ora o te Taitamariki focused on specific Māori needs and approaches for youth aged 15-24
years.
The programmes and policies to reduce suicide rates do not only address suicide prevention but also
contribute to promoting mental health and general wellbeing. Multi-sector programmes focused on
alcohol and drug services, relationship services education, violence, aged care, migrant support,
unemployment, offending and community development are expected to contribute to reducing suicide
rates.
After an evaluation, the two national strategies were superseded by an all-age New Zealand Suicide
Prevention Strategy 2006-2016 and a New Zealand Suicide Prevention Action Plan 2008-2012.
Despite these efforts, Figure 2 shows suicides have stayed relatively stable over recent years and
Figure 4 shows that in 2010-11 youth suicides (15-24 years) represent a large proportion (22%) of all
suicides in New Zealand.
The first year review of the New Zealand Suicide Prevention Action Plan 2008-2012 identified about
70% of the actions in the plan were underway. Progress was being made on all high priority areas
but some areas required further attention such as targeted initiatives for high risk groups, developing
guidance materials for media coverage of suicide issues, and further focus on management of suicide
risk through primary care services. The Plan, and the evidence that underpins it, will be updated over
2011-12.
A paper on Māori Suicide Prevention was prepared for the Ministerial Committee on Suicide
Prevention (March 2010) identifying that Māori have the highest suicide rate of all the ethnicities in
New Zealand with no significant declining trend evident. The implementation of Te Whakauruora, the
Māori suicide prevention resource, launched on World Suicide Prevention Day (10 September) 2009
provides community guidance and has been reinforced via a training programme for Kia Piki te Ora
providers to strengthen their capability to deliver effective interventions.
In August 2010 the Chief Coroner called for further discussion of suicide as a means to improve
recognition of and intervention prior to suicide. In response, a March 2011 meeting of media, mental
health professionals and researchers took the first steps toward developing consistent guidelines for
media when reporting on suicides with the aim for a resource to be in place by late 2011.
In August 2011 the Chief Coroner identified the country‟s suicide rate was “staying stubbornly the
same” at levels well above the road toll, current suicide prevention techniques are not working and a
new approach is needed. The Government has committed to a full review of policies to reduce
suicide.
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Rationale for the grade of C
New Zealand‟s overall suicide rate is average among OECD countries.
While the country has established strategies and programmes to prevent suicides and support high
risk groups, the suicide rate has not declined so the grade remains a C.
Target for 2015 of 9.0
The target for 2015 is 9.0 suicides per 100,000 persons. Achieving the target would place New
th
Zealand 11 in the OECD assuming current rates persist in other countries. Reaching an overall rate
of 9.0 requires ongoing progress with programmes targeting higher risk groups as well as across-theboard improvement.
Analytical description and sources
The number of suicide deaths refers to the actual number of people who have died by suicide.
The suicide rate refers to the frequency with which these events occur relative to the number of
people in a defined population and a defined period. Suicide is relatively rare, so rates can vary a
great deal from one year to the next because of the small numbers.
Figures 1 to 3 show the age-standardised suicide death rates per 100,000 persons.
An age-standardised rate is a rate that has been adjusted to take account of differences in the age
distribution of the population over time or between different groups (for example, different ethnic
groups). This is required when the action measured is more or less likely at certain ages. A
population with more people in the age group that takes that action more often may appear to have a
higher rate than a population with fewer people in that age group, so age-specific rates are weighted
to apply to a standardised population and enable comparison.
International comparisons of suicides may be affected by different methods used to classify suicide
and cultural bias may influence the likelihood of classifying a death as suicide. The New Zealand
age-standardised rate in the international comparison data prepared by the Ministry of Health has
been calculated in a manner consistent with the international figures available but may differ slightly
from rates presented elsewhere.
Figure 1: OECD (2011). Health: Key tables from OECD, Suicides, retrieved 28 July 2011 from
http://www.oecd-ilibrary.org.
New Zealand data is from Ministry of Health (2010, December). Suicide Facts: Deaths and intentional
self-harm hospitalisations 2008, retrieved 17 March 2011. Data is sourced from the NZ Mortality
Collection and is shown in Table 1 „suicide-facts-2008-deaths-dec2010.xls‟, from
http://www.moh.govt.nz/moh.nsf/indexmh/suicide-facts-2008.
The year of data collection varies by country. 2004 - Canada; 2005 - Belgium; 2006 - Australia,
Denmark, Germany; 2007 - Chile, Italy, Switzerland, USA; 2008 - France, Israel, Luxembourg,
Mexico, Poland, Spain, Sweden; 2009 - Austria, Czech Rep., Estonia, Finland, Greece, Hungary,
Iceland, Ireland, Japan, Korea, Netherlands, Norway, Portugal, Slovak Rep., Slovenia, UK. No data
was available for Turkey. OECD average is an unweighted average of country data.
Figure 2: Ministry of Health (2010, December). Suicide Facts: Deaths and intentional self-harm
hospitalisations 2008, retrieved 17 March 2011. Data sourced from the NZ Mortality Collection is
shown in Table 1 and Table 4 in „suicide-facts-2008-deaths-dec2010.xls‟ from
http://www.moh.govt.nz/moh.nsf/indexmh/suicide-facts-2008.
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Figure 3: OECD (2008). Social and Welfare Statistics, Child Well-Being, retrieved 10 March 2011
from http://stats.oecd.org/Index.aspx?DataSetCode=CWB.
New Zealand data is from Ministry of Health (2008). Suicide Facts: Deaths and intentional self-harm
hospitalisations, retrieved 17 March 2011. Data sourced from the NZ Mortality Collection is shown in
Table 3 in „suicide-facts-2008-deaths-dec2010.xls‟ from
http://www.moh.govt.nz/moh.nsf/indexmh/suicide-facts-2008.
No data was available for Turkey. No data was supplied for the recently joined OECD countries of
Chile, Estonia, Israel and Slovenia. OECD average is an unweighted average of country data.
Figure 4: Chief Coroner, Judge Neil MacLean (2011, August 26) Provisional National Suicide
Statistics, drawn from Ministry of Justice database, retrieved 8 September 2011 from
http://www.spinz.org.nz/file/News/Word-docs/coronial-media-handout-26-aug-2011.doc.
Further information links for suicide
Beautrais, A.L., Collings SCD, Ehrhardt, P., et al. (2005, May). Suicide Prevention: A review of
evidence of risk and protective factors, and points of effective intervention. Wellington: Ministry of
Health, available at http://www.moh.govt.nz/moh.nsf/pagesmh/4086.
Ministry of Health, Suicide Prevention in New Zealand at http://www.moh.govt.nz/suicideprevention.
Ministry of Social Development (2011) The Social Report 2010, suicide indicator available at
http://www.socialreport.msd.govt.nz/health/suicide.html.
Mental Health Commission (2011, May). National Indicators 2011: Measuring mental health and
addiction in New Zealand, released 17 August 2011 and available at
http://www.mhc.govt.nz/publications/national-indicators-2011-measuring-mental-health-and-addictionnew-zealand.
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GDP per capita
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GDP per capita:

Latest = $42,438
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‘Incomes below OECD average’

Trend:
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2015 target = $53,000

Rank: 22nd out of 34 OECD countries
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Why GDP per capita matters
GDP (Gross Domestic Product) is a measure of a country‟s economic output and is the value of all
final goods and services officially made within the borders of a country in a year. Dividing a country‟s
GDP by its population results in a per capita measure that indicates the value of production per
person. This per person, or per capita, value indicates the ability of those people and their country to
afford the goods and services they need and want, including spending on public systems such as
education, health, welfare, security and environmental protection.
Comparing New Zealand‟s GDP per capita with other countries is important because relative
economic prosperity affects where friends and family will choose to live, work and bring up their
children, and the ability to retain and attract talented people and business opportunities. Financially
successful people and businesses spend money and support economic activity which results in an
overall higher standard of living.
GDP per capita should not be used in isolation when assessing the progress of a country as factors
that contribute to an increase are not always positive for a society overall. For example money spent
on prisons and disaster recovery will lift GDP.
New Zealand’s performance
Until the 1960s New Zealand had one of the highest levels of GDP per capita in the world. From
1970 to 1990 GDP per capita declined steadily and by the early 1990s New Zealand was about 10%
below the OECD average.
As Figure 1 shows, New Zealand‟s real GDP per capita increased steadily from 1992 until the
recession which began in the March 2008 quarter. Statistics New Zealand‟s data shows New
Zealand‟s real GDP per capita declined in the two years following the March 2008 year. In the March
2011 year it rose slightly but remains lower than in 2008.
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Figure 2 shows the sources of this growth, breaking the GDP per capita data into its components. In
the top middle chart, the real GDP per hour worked shows a slow but steady growth since 1990 of just
over 1% per year, with a total increase of about 20%. GDP per hour worked is also referred to as
labour productivity, which is another measure in the NZahead report card. Growth in GDP per hour
worked has contributed two-thirds of the growth in GDP per capita since 1990.
The hours worked per capita have been more variable. Hours per capita increased at about half the
rate that GDP per hour has since 1990, and contributes about one-third of the increase in GDP per
capita.
Moving to the charts on the far right of Figure 2, the bottom chart shows that hours per worker
decreased from 1990 to 2010. But that decrease was more than offset by the increased number of
workers per capita (participation rate) resulting in the overall increase in hours per capita. Increases
in GDP per capita result from growing one or more of these drivers.
The third figure shows that despite improvements in GDP per capita from 1992 to 2007, New Zealand
nd
is ranked close to the bottom third of OECD countries; 22 out of 34.
Figure 4 shows that New Zealand has remained about 10% below OECD average income levels for
the last two decades. That was an improvement over the previous two decades when New
Zealanders‟ income levels slid steadily relative to the average OECD income. New Zealand does not
compare well against income levels achieved in Australia, which has managed to maintain a GDP per
capita about 25% above the OECD average.
What is being done
Government established six priority improvement areas to achieve its goal of matching Australia‟s
GDP per capita by 2025:
•
•
•
•
•
•

Developing a growth-enhancing tax system;
Driving better performance across the public sector;
Encouraging innovation and helping firms grow by connecting them with scientists and improving
access to capital and world markets;
Reforming regulations to make it easier for businesses to grow, invest, and create jobs;
Boosting infrastructure, particularly in roads, broadband and electricity;
Improving education and skills.

In response to the most recent recession, Government increased spending in some areas to stimulate
the economy, while in other areas it is reducing spending to limit fiscal stresses. Strategies that
require high levels of investment will be difficult to fund in the current economic climate, though
Government committed to increased investments in all the priority areas as part of its Budget 2010.
For example a commitment of $321 million was made for new science and innovation initiatives over
the next four years.
Government has said it will continue to focus the economy towards savings, exports and productive
industries, and away from government and consumer spending. It wants to raise the competitiveness
of our exporters, lift business confidence, and increase jobs. Budget 2010 forecast 170,000 new jobs
over the next four years, and quarterly figures from June 2010 to June 2011 showed the number
employed rose by 43,000 with a drop in the rate of unemployment from 6.9 to 6.5%.
New Zealand‟s workers per capita and hours per worker prior to the recession were in line with other
OECD countries. Labour productivity is the major source of New Zealand‟s low GDP per capita rank
and provides the best opportunity for improvement. To lift GDP per capita and improve New
Zealand‟s position relative to the OECD average, the most important area to focus on is increasing
the productivity of each hour worked: in essence, working smarter, not harder. Strategies to lift
productivity are proposed in the New Zealand Institute‟s publication, ‘A goal is not a strategy’ (p.4):
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•
•
•
•
•
•

Focus economic development effort on high value export sectors selling differentiated products
and services;
Prioritise labour productivity effort to improve performance of these high value export sectors with
growth potential;
Reallocate resources from low productivity domestic activities into high productivity export
activities and sectors;
Focus on the internationalisation stage of the business development process and ensure New
Zealand firms can overcome the size and distance barrier successfully;
Continue to defend agriculture competitiveness to sustain export revenues and provide a sound
platform for differentiated exports based on primary production;
Apply sufficient resource.

Rationale for the grade of C
Despite a low GDP per capita ranking and disadvantages of size and distance, since the early 1990s
New Zealand‟s position relative to the OECD average has remained relatively stable.
The New Zealand Government has the goal of lifting GDP per capita and is developing policies and
making resource commitments. However GDP per capita growth remains well below the rate required
to match Australia by 2025.
Given that performance and the average 2010 GDP per capita result compared to OECD countries,
the grade of C remains.
Target for 2015 of $53,000
The 2015 target in real 2010 New Zealand dollars is based on the Government‟s goal of matching
Australia‟s GDP per capita in 2025. The 2015 target has been calculated assuming Australia‟s GDP
per capita grows at the same rate as it did over the last ten years. To match Australia‟s projected
GDP per capita in 2025 New Zealand will need to achieve straight-line growth of 4.5% per annum,
giving it a target GDP per capita of $53,000 in 2015.
Analytical description and sources
GDP is the country's income earned from production in New Zealand. It includes income from
production carried out by New Zealanders and by foreign firms operating within New Zealand. This
information is collected by Statistics New Zealand as part of the Economic Indicators National
Accounts series available at
http://www.stats.govt.nz/browse_for_stats/economic_indicators/GDP.aspx.
Real GDP per capita is GDP expressed in constant prices i.e. in the dollar values of a particular year,
which is known as the base period divided by population. Real GDP is also defined as nominal GDP
(in current dollar prices) after adjusting for inflation.
For the purpose of international comparisons, GDP per capita is converted to a measure of
purchasing power (adjusting for different price levels and exchange rates) to allow comparison across
countries. The purchasing power values are labelled PPP (Purchasing Power Parity).
For further diagnosis of the causes of New Zealand‟s weak economic growth, and specific policy
proposals, refer to the Institute‟s website http://nzinstitute.org/.
Figures 1, 2, 3 & 4: The Conference Board (2011). Total Economy Database, retrieved 23 February
2011 from http://www.conference-board.org/data/economydatabase/.
Note: All data is Real GDP PPP expressed in 2010 $US and converted to 2010 $NZ using the
exchange rate of 0.7215 as retrieved from the Reserve Bank of New Zealand historical series at
http://www.rbnz.govt.nz/. For Figure 3, the average is an unweighted average of 34 OECD countries.
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Household wealth
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Gross national savings rate
as percent of GDP:

Latest = 17.7%
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‘More saving and reallocation of wealth
needed for productive investment’
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Why household wealth matters
Wealth is the net worth of a person, household, or country, calculated as the value of all assets
owned less all liabilities owed at a point in time. Income, consumption, savings and wealth are closely
related because income is the flow that, when not consumed, is saved and accumulates to form
wealth.
Savings can be converted into forms of wealth such as assets like houses or valuable art, or it can be
invested in productive assets such as businesses. Wealth changes when the value of assets change,
and it can be consumed by spending in excess of income.
The average household wealth of a country represents the share that the average household has in
the total capital in that country. It is calculated as total national wealth divided by the number of
households.
Total assets and liabilities are made up of private and public components. Private assets are in the
form of housing value, financial assets and other non-financial assets, and public assets include
property, plant and equipment (PPE), and financial assets, and are largely funded from tax. Private
and public liabilities are in the form of debt which incurs interest, and other obligations such as
creditors.
The total wealth of a country represents the capability of that country to invest in infrastructure and
productive assets, and it also indicates the reserve that can be drawn on in adverse times to provide
economic resilience. However not all wealth is available for drawing from immediately, for example
wealth in the form of housing would need to be sold or borrowed against before being accessible.
Savings invested productively now will have a greater value in the future. One of the benefits from
building wealth today is to provide higher incomes in the future and an increased ability to generate
further wealth.
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New Zealand’s performance
The net income an individual receives is the funds they can choose to consume or save. The amount
of that income is affected by the rate of public consumption which is largely funded through tax. New
th
Zealand is ranked 6 lowest of 31 OECD countries with 35% total public expenditure as a percentage
of GDP for 2008 (OECD, 2011, p.59).
As discussed further in the NZahead measure GDP per capita, New Zealand‟s average income is
lower than for most other OECD countries. Figure 1 shows the rate of consumption is slightly above
the OECD average. That means New Zealanders have less to save and invest. Low capital intensity
reduces New Zealand‟s capacity for investing in productive assets to drive economic growth, which in
turn contributes to lower incomes, less savings and low investment.
Figure 2 shows New Zealand‟s public and private sector savings rate has been consistently below the
OECD average since 2004. In 2009 the gap between New Zealand and the OECD halved from the
previous year, due to both an increase in New Zealand‟s saving rate and a decrease in OECD
savings. The latest data, for 2010, shows that New Zealand‟s saving rate has increased further, in
line with an increase in the OECD average.
Changes in the value of assets already owned also affect wealth. Figure 3 shows the household
value of housing, financial assets and financial liabilities since 1991. There was a marked increase in
the net value of these components from 2002 to 2007, mainly from an increase in housing value.
Most commentary on household wealth says that New Zealand holds about 75% of its household
assets in non-financial assets such as housing, compared to the unweighted average for the OECD of
50%. However this is disputed by some due to the exclusion of significant components such as
investments in overseas assets, unincorporated businesses and unlisted incorporated businesses.
We have not been able to find any definitive data on these components for New Zealand or
international comparisons, so are unable to determine if the importance of the excluded components
varies materially between New Zealand and other OECD countries.
Holding a high portion of household wealth in housing is not as effective in generating future income
for the country as investments in business or infrastructure. In their final report, the Savings Working
Group concluded that low saving and wealth accumulation through property investment have diverted
resources from productive investment and resulted in under-development of New Zealand‟s capital
markets.
The New Zealand Government‟s net wealth per household has been declining since 2008 as shown
in Figure 4. Although total assets have been increasing, liabilities have been added at a faster rate by
Government‟s responses to the recent global recession and Christchurch earthquakes.
In September 2011 New Zealand‟s credit rating was downgraded from AA+ to AA by Fitch and
Standard & Poor‟s. Fitch stated “New Zealand's high level of net external debt is an outlier among
rated peers - a key vulnerability that is likely to persist as the current account deficit is projected to
widen again”.
The Savings Working Group stated that New Zealand has borrowed too much overseas, and that Net
Foreign Liabilities are 85% of GDP, a similar level to the debt-troubled countries of Europe. However,
New Zealand‟s debt is mainly private and New Zealand‟s gross general government debt as a
th
percentage of GDP was ranked 6 lowest out of 34 OECD countries for 2010 (World Economic
Forum, 2011, Global Competitiveness Report, p.426).
What is being done?
There are several efforts underway to lift productivity and income, discussed in more detail in the
NZahead measure Labour productivity. If these efforts are successful, New Zealanders will have
more income, which they can choose to spend, pay down debt or save to accumulate wealth.
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Unlike many other countries, New Zealand policy does not include tax incentives for savings, and
saving is not compulsory. Australia has 9% compulsory retirement savings which is gradually
increasing to reach 12% by 2020. This is creating a pool of capital and changing attitudes so that
Australians are now much more engaged in wealth creation decisions and activities.
In 2007 KiwiSaver was introduced in New Zealand. KiwiSaver is a voluntary work-based savings
scheme made up of contributions from individuals, their employers and Government. The New
Zealand Institute has been a supporter of KiwiSaver since before its implementation, advocating for
its introduction. The initial take-up rate of KiwiSaver was higher than expected. By August 2011
there were 1.8 million members and payments to providers reached $1.2 billion for the year. In
October 2011 Government announced that a one-off automatic KiwiSaver enrolment campaign, with
the ability to opt-out, will take place in 2014/15 subject to a budget surplus. From April 2013 the
minimum individual contribution and the employer contribution will rise from 2% to 3%.
The Savings Working Group considered how New Zealand can improve its national savings. As New
Zealand‟s debt is so high, the Working Group recommended urgent action to further increase national
savings by 2-3% of GDP. Increasing national savings will reduce the vulnerability of New Zealand‟s
economy and contribute to sustainable economic growth.
The theme of Budget 2011 was building savings and investment. Government acknowledged New
Zealand needs to save more, spend a bit less, and reduce the heavy reliance on foreign debt. It is
considering the recommendations from the Savings Working Group.
Rationale for the grade of D
New Zealand‟s household consumption as a percent of GDP is higher than the OECD average and
gross national savings have been below the OECD average from 2004 to 2010. Viewing this in
conjunction with a relatively low GDP per capita indicates New Zealand has less ability to save and
invest in productive assets to grow wealth than countries we compete with.
New Zealand‟s total net foreign liabilities are high and Government net worth by household has
declined for the last three years. Furthermore, New Zealand has not yet adopted strong policies to
encourage more investment in productive assets to further increase wealth accumulation.
Although savings issues are now being identified and discussed, it is too soon to tell if enough is
being done to lift New Zealand‟s household wealth so the grade remains at D.
Target for 2015 of 22%
The target is to increase New Zealand‟s gross national savings from 17.7% to 22% of GDP.
The target is higher than the Savings Working Group‟s recommendation to lift the national savings
rate by 2-3% of GDP. Although that is a worthwhile immediate goal, New Zealand‟s rate would still be
lower than the OECD average national savings rate seen over the five years to 2010 of 21.2% of
GDP.
As New Zealand‟s gross national savings rate has consistently been below the OECD average, it is
likely less wealth has been accumulated than in other OECD countries. To improve wealth relative to
the average for OECD countries New Zealand should therefore aim to lift the gross national savings
rate above the OECD average to build stocks at a faster rate.
Assuming no material increase in the OECD average savings rate to 2015, increasing New Zealand‟s
gross national savings to 22% of GDP would indicate an improvement in the country‟s capability to lift
its relative wealth position.
The target should be achieved by increasing GDP per capita and raising the percentage saved.
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Analytical description and sources
NZahead figures from earlier releases showed international comparisons of household wealth
components. These have been removed due to a lack of complete and reliable data. We will
continue to try to get comparative data to provide a thorough assessment of New Zealand‟s
household wealth position, and welcome contact from anyone who can assist with information.
Aggregate national savings as defined in the Global Competitiveness Report is the public and private
sector savings as a percentage of nominal GDP. National savings equals gross domestic investment
plus the current account balance.
Figure 1: OECD (2010). National Accounts at a Glance: Figure 10.1. Household final and actual
individual consumption, retrieved 24 August 2011 from http://www.oecd.org/document/25/0,3746,
en_2649_34259_44200345_1_1_1_1,00.html.
Household final consumption expenditure covers all purchases made by resident households (home
or abroad) to meet their everyday needs: food, clothing, housing services (rents), energy, transport,
durable goods (notably cars), spending on health, on leisure and on miscellaneous services.
Figure 2: World Economic Forum (2005, 2006, 2007, 2008, 2009, 2010, 2011) The Global
Competitiveness Report, retrieved 11 October 2011 from http://www.weforum.org/issues/globalcompetitiveness.
Figure 3: Reserve Bank of New Zealand (2011). Household financial assets and liabilities, housing
value and net wealth: 1978 to 2010, retrieved 8 August 2011 from http://www.rbnz.govt.nz; Statistics
New Zealand (2011). Infoshare database, Estimated Households in Private Occupied Dwellings, as at
December quarter, retrieved 6 October 2011 from http://www.stats.govt.nz/.
Figure 4: The Treasury (2011). Financial Statements of the Government of New Zealand for the Year
Ended 30 June 2010, retrieved 11 October 2011 from http://treasury.govt.nz/government/financial
statements/yearend/jun11.
Further information links for household wealth
OECD (2011) Education at a Glance 2011: Highlights available at
http://www.oecd.org/document/2/0,3746,en_2649_39263238_48634114_1_1_1_1,00.html.
Discussion papers produced by The New Zealand Institute for the Ownership Society project that
promote the importance of asset ownership for enhancing the ability of people to access opportunities
and investment in the future: http://www.nzinstitute.org/index.php/ownershipsociety/.
Final Report to the Minister of Finance from the Savings Working Group, January 2011:
http://www.treasury.govt.nz/publications/reviews-consultation/savingsworkinggroup.
Numerous documents on wealth including arguments against the common belief that New Zealand
holds too much wealth in housing: http://www.pensionreforms.com/Sort.aspx.
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Labour productivity
October 2011

Labour productivity GDP per hour:

Latest = $49

Grade:

D

‘Not improving fast enough’

Trend:



Improving

2015 target = $59

Rank: 24th out of 34 OECD countries

Figure 1
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Figure 2

Figure 3
55

Figure 4

Why labour productivity matters
Labour productivity measures the value of output produced per worker; usually either per year or per
hour worked. Labour productivity is an important measure because when combined with the number
of hours worked per capita, it determines GDP per capita (see Figure 2 of the GDP per capita
measure). New Zealand performs in the middle of the OECD countries for annual hours worked per
employee but is well behind in labour productivity. Higher labour productivity would directly lift
economic prosperity.
Labour productivity can be raised by lifting the value of goods and services produced or by lifting
efficiency to increase the volume of goods and services per hour worked.
A relatively simple way to think about how labour productivity can be improved in an economy is to
focus on innovation, capital and talent. Innovation contributes by making changes that lift value,
thereby increasing the price of goods and services or by improving efficiency and lifting output per
hour. Increasing capital intensity contributes by providing the worker with more advanced equipment
and other facilities so workers can make higher value outputs or make more per hour. Talent
contributes by allowing managers and workers to make better choices about what to do, and by
developing skills to work more effectively so workers can produce more per hour worked. There are
opportunities to improve all three in New Zealand.
Increasing labour productivity and workforce participation is crucial to increasing the value of
competitiveness of output, lifting New Zealand‟s standard of living, and closing the income gap with
Australia and other better performing competing countries.
New Zealand’s performance
From 1990 to 2010 labour productivity increased steadily in New Zealand. That may seem good
news but, as Figure 1 shows the increase has been greater in other OECD countries, including
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Australia. So despite the improving trend, the higher rate of improvement in Australia and other
OECD countries is resulting in a widening gap.
Figure 2 shows that New Zealand‟s labour productivity is in the bottom third among OECD countries.
th
Since 1990, New Zealand has not achieved a rank higher than 20 in the OECD. Luxembourg is the
highest ranked OECD country with its workers producing $66 more per hour than New Zealand
workers, meaning they are about 2.3 times more productive than New Zealand workers.
Figure 3 shows the contribution to New Zealand‟s labour productivity growth rate of New Zealand‟s
three main export sectors, the labour productivity of those sectors, and the share of all workers each
sector employs. As separate data is not available, export and domestic productivity are combined.
None of the three export sectors attains Australia‟s average labour productivity of NZ$71 per hour
worked. Increasing the size of any or all of these sectors, while maintaining the current average
sector productivity, will not close the labour productivity gap. Productivity is limited by competitive
advantage (or lack thereof) and improvements by all businesses competing in a sector can lead to
price reductions. Productivity is improved only if value gains or efficiency improvements are greater
than those achieved by competitors.
It is important not to look at labour productivity in isolation. For example, increases in labour
productivity can result when the number employed drops, as low paying jobs are often the first to be
lost in response to hard economic times. The size of an industry, total jobs, hours worked and labour
productivity determine the overall contribution to the economy, so the contribution of each needs to be
considered.
Figure 4 shows how a selection of economies have responded in different ways to the recent
recession, with different patterns of change in the factors making up overall output growth – labour
productivity, number employed, and annual hours worked per worker. Over 2007-2010 the USA and
Ireland achieved labour productivity growth rates more than double those of New Zealand. The gains
in the USA and Ireland were due in part to decreased numbers of people employed and a decrease in
the annual hours worked in those countries. New Zealand‟s increase in labour productivity is partially
the result of a decrease in workforce hours while maintaining the number employed. Australia‟s
productivity growth was similar to New Zealand‟s. Australia also experienced a decrease in the
annual hours worked (less than in New Zealand) but the total number employed increased slightly.
What is being done
There is widespread recognition that New Zealand needs to improve labour productivity. In a paper
published by the New Zealand Treasury in April 2008, Putting Productivity First, five factors were
suggested as drivers of productivity. As identified in the „Why labour productivity matters‟ section
three drivers were considered innovation, skills or talent, investment or capital, along with two others;
natural resources and enterprise or entrepreneurship. The Government is seeking to extract more
natural resources and is encouraging greater exploration for minerals and hydrocarbons.
Entrepreneurship is important because entrepreneurs identify and deliver the innovations that provide
productivity improvements. Institutions and initiatives to encourage entrepreneurship have been
established and Government provides funding support.
In March 2010 government announced it would establish a Productivity Commission with the purpose
of providing independent advice on ways to boost productivity levels in both the public and private
sectors. The Commission is modelled closely on the Australian Productivity Commission and its
functions are to:
•
•
•
•
•

Hold inquiries into and report to the referring Ministers about productivity-related matters that are
referred to it;
Conduct reviews of existing regulations and regulatory agencies, including their efficiency and
effectiveness;
Undertake regulatory impact analyses of specified regulatory proposals;
On its own initiative, undertake and publish research about productivity-related matters in order to
develop its institutional knowledge and support its inquiry and review functions; and
Promote public understanding of productivity-related matters.
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The referring Ministers for the Commission requested on 30 March 2011 that the first two inquiries be
into housing affordability and international freight transport services – two topics the Minister of
Finance identified as having a bearing on New Zealand‟s export competitiveness.
For proposals to lift labour productivity see the Institute‟s publication, A goal is not a strategy:
Focusing efforts to improve New Zealand’s prosperity, available on the website
http://www.nzinstitute.org/.
Rationale for Grade of D
Starting below the OECD average and lacking a convincing plan to improve relative labour
productivity performance is a poor position to be in. Much attention has been given to labour
productivity over the last decade but there has been little result so far. An improvement in the grade
of D would require evidence that New Zealand is improving in the OECD rankings.
Target for 2015 of $59
The 2015 target of $59 is based on Government‟s goal of matching Australia‟s GDP per capita in
2025.
To match Australia‟s projected GDP per capita in 2025 New Zealand will need to achieve straight-line
growth of 4.5% per annum. Steadily growing hours worked per capita to return to the average for the
five years to 2008 by 2015 will give growth in GDP per capita of 1% per annum. Labour productivity
therefore needs to grow by 3.5% per annum. These improvements would result in GDP per hour
worked of $59 at 2010 prices.
Analytical description and sources
Figures 1, 2 and 4: The Conference Board (2011, January). Total Economy Database, retrieved 28
February 2011 from http://www.conference-board.org/data/economydatabase/.
Note: Data was reported in 2010 USD for which 2005 EKS purchasing power parities were used, and
converted to NZD based on the 2010 average exchange rate reported by the Reserve Bank of New
Zealand of 0.7215.
Figure 3: As per Figure 1 and: OECD dataset: Employment by activities and status (ALFS), retrieved
19 April 2011 from http://stats.oecd.org/index.aspx. OECD dataset: Average annual hours actually
worked per worker, retrieved 27 April 2011 from http://stats.oecd.org/index.aspx. Statistics New
Zealand: Tourism Satellite Account: 2010, Tables 4 and 9, retrieved 27 April 2011 from
http://stats.govt.nz/. Statistics New Zealand: Tourism Satellite Account: 2003, Table 6, retrieved 27
April 2011 from http://stats.govt.nz/. Statistics New Zealand: Quarterly Employment Survey –
December 2009 quarter, Table 2. Retrieved 27 April 2011 from http://stats.govt.nz/. Statistics New
Zealand: Gross Domestic Product – December 2010 quarter and December 2005 quarter, Table 2.2,
retrieved 27 April 2011 from http://stats.govt.nz/.
Note: As specific data is not available, annual hours worked for Tourism and Agriculture, Forestry,
Fishing and Mining have been assumed as New Zealand‟s average annual hours worked per
employee. Tourism is based on FTEs but manufacturing, agriculture, forestry, fishing and mining are
based on number of employees. As separate data is not available, export and domestic productivity
are combined.
Note: Data was converted to real 2009 values with deflators from Statistics New Zealand, Gross
Domestic Product – December quarter 2004 and 2010, Table 5.1, Index of Implicit Price deflators
retrieved 28 April 2011 from http://stats.govt.nz/.
Note: Overall labour productivity figures for New Zealand, Australia and the OECD average use 2010
data to reflect current values, as shown in Figure 1.
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Innovation and business sophistication
October 2011

Index value (higher is better):

Latest = 4.3

Grade:

D

‘Inventive, but not innovative enough’

Trend:



Improving

2015 target = 5.0

Rank: 21st out of 34 OECD countries

Figure 1
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Figure 2

Figure 3
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Figure 4

Why innovation matters
The World Economic Forum (WEF) has identified Innovation and Business Sophistication as the most
important drivers of the incomes of advanced economies. Countries are only able to sustain higher
incomes and the associated standard of living if their businesses are able to compete by offering new
and advantaged products and services. New Zealand‟s income, efficiency and factor-driven
performance places it in the category of an advanced economy so New Zealand must compete using
innovation and sophisticated production processes.
Innovation increases the market value or reduces the costs of the products and services used
domestically or exported. Higher value or lower costs mean New Zealanders can earn more and sell
more. Business sophistication improves the ability to make use of inventions to lift productivity and
profit.
New Zealand‟s economic performance can be improved by lifting the innovative capacity and
sophistication of New Zealand businesses. New Zealand needs to grow successful businesses that
sell into international markets to lift exports, productivity and incomes.
Many countries are focusing on lifting innovation and business sophistication as an economic
strategy. If New Zealand does not do better as an innovator it will not keep up economically with
other advanced nations.
New Zealand’s performance
New Zealand‟s performance on the WEF index of Innovation and business sophistication is below the
average for the OECD, as shown in Figure 1. That is concerning given how important innovation and
business sophistication are as determinants of productivity and GDP per capita. Significant attention
and efforts have been made in this area, with formation of the new Ministry of Science and Innovation,
a Crown Research Institute (CRI) Taskforce review and Budget 2010 allocation for new science and
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innovation initiatives over four years. Benefits from these recent initiatives will take time to be
realised.
Figure 2 demonstrates the importance of innovation and business sophistication as a driver of GDP
per capita. The OECD countries with the highest scores on innovation and business sophistication
have incomes around twice as high as those with the lowest scores. OECD and WEF research
concludes the relationship is causal; innovation influences incomes. New Zealand‟s position on
Figure 2 shows that low innovation and business sophistication performance is an important reason
for low GDP per capita.
Figure 3 shows there has been a persistent gap in innovation performance between New Zealand and
the average of 34 OECD countries in recent years. While New Zealand‟s competitiveness
performance on basic requirements and efficiency enhancers is better than the OECD average, it is
much weaker in relation to innovation factors. New Zealand has held steady at 94% of the OECD
average value. It is important to note that there are other countries like Singapore (not in the OECD)
that have stronger and improving performances.
To better understand where New Zealand is disadvantaged, the fourth figure shows New Zealand‟s
rankings among 142 countries on the components of the innovation and business sophistication
measure.
Performance is worst on the components that are most influenced by government actions such as
state of cluster development, availability of scientists and engineers and government procurement of
advanced technology products.
Performance is better but still poor on factors that are more in the control of businesses including
presence across the value chain, competitive advantage through unique products and processes,
company spending on R&D, control of international distribution, production process sophistication and
capacity for innovation.
New Zealand performs best on factors that reflect the quality of suppliers and research capability:
university-industry collaboration in R&D; quality of scientific research institutions; number of utility
patents.
In March 2011 the Ministry of Economic Development, Treasury and Statistics New Zealand reported
on key indicators of innovation and entrepreneurship comparing New Zealand with 29 other OECD
countries. A mixed picture of performance emerged. New Zealand has less expenditure on R&D
than other OECD countries and much less R&D focused on creating the commercial applications
important for economic growth. New Zealand has the lowest share of high- and medium-high-tech
manufactured exports and the sophistication of New Zealand‟s exports overall is consistent with its
per capita income i.e. good for a resource-based exporter but well below the most sophisticated
exporters. Innovation linkages between CRIs and business are relatively strong but otherwise
innovation linkages (e.g. with universities) are quite weak. Firm entry and exit rates give an indication
of the availability and uptake of business opportunities. New Zealand is at the top end of a range of
OECD countries for firm start-up and closure rates. However the proportion of high-growth
enterprises in New Zealand declined between 2004 and 2009.
The Research and Development Survey 2010 (Statistics New Zealand and Ministry of Science and
Innovation, May 2011) revealed that total R&D expenditure for the 2010 reference period was almost
$2.5 billion, up 13% from the $2.2 billion reported in 2008. In 2010, the business sector was
responsible for 41% of all R&D expenditure in New Zealand, the government sector contributed 26%
and the university sector 33%. Spending on R&D in the business sector grew 10% to $1,013 million
over the past two years, the government sector grew 8% to $629 million and the university sector
grew 23% to $802 million. R&D shifted away from basic research toward applied research in 2010
compared with 2008. As a percentage of GDP, R&D spending was 1.3% in 2010 compared to 1.19%
in 2008, still low compared to other OECD countries where the average in 2008 was 2.33% and the
best performers are targeting 3 or 4%.
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What is being done
Over the last decade New Zealand has established many of the institutions required to nurture the
innovation ecosystem such as incubators, venture funds and commercialisation units. There have
been efforts to develop entrepreneurs and there is increasing recognition of entrepreneurship and its
importance, particularly in the technology sector.
Innovation has been identified by Government as one of the six priority sources of economic
improvement. The Ministry of Science and Innovation (MSI) was established on 1 February 2011.
The Ministry merged the former Foundation for Science, Research and Technology and the Ministry
of Science, Research and Technology. MSI‟s roles include advising Government on New Zealand‟s
science and innovation system, overseeing science and innovation investment and supporting
infrastructure, fostering commercialisation, enhancing productivity and achieving wider benefits for the
country through the application of research results.
The restructure occurred in parallel with several other Government innovation initiatives including the
introduction of technology development grants and vouchers, other business assistance changes and
additional funding over four years announced in Budget 2010. Two rounds of technology grants have
now been announced. The first round in December 2010 allocated $92.6 million to 26 businesses.
The second round in August 2011 allocated $50 million to 19 businesses over a three year period.
No new money was allocated in Budget 2011 but $36 million was reprioritised for business R&D,
commercialisation and earthquake research. From 1 July 2011 businesses with limited R&D have
been able to redeem a Technology Transfer Voucher with fourteen R&D scientific research
organisations. The voucher matches dollar-for-dollar a business‟s contribution to its R&D project.
In June 2011 the National eScience Infrastructure (NeSI) network of linked supercomputers and
associated services was launched. It uses the high capacity Kiwi Advanced Research and Education
Network (KAREN) to support research into complex science problems.
Government is funding up to 50 internships for post-graduate students to undertake R&D in
businesses for at least six months in the 2011/12 financial year. Over the 2011/12 university summer
holidays the government is investing $1.28 million so about 200 scientific, engineering and technology
undergraduates will be able to undertake research and development projects for high-tech
businesses.
Over the past three years Government increased the Marsden Fund for research by $42 million, an
increase of 31% on the three years prior. This enables post-graduate students, post-doctoral
researchers and the most eminent scientists in New Zealand to further cutting edge research.
The Kiwi Innovation Network was launched in July 2011. KiwiNet is a consortium of Universities and
Crown Research Institutes dedicated to taking a national approach to research commercialisation. It
will act as a focal point for all participants in New Zealand‟s innovation system to collaborate and
share knowledge, expertise and networks. The aim is to overcome fragmentation of effort and
leverage best practice to ensure investments made are high quality and contribute to building wealth
for the country.
In August 2011 the government announced it will invest $2.8 million over four years to support up to
20 entrepreneurs to grow high-value, globally-focused high-tech businesses. It will also invest
US$300,000 to set up the Kiwi Landing Pad, a hub for New Zealand high-tech businesses in San
Francisco, supported by leading entrepreneurs. The Kiwi Landing Pad will enable businesses to
physically be together, tap into each other‟s networks and connections, and improve access to the US
market.
A national health innovation hub to help grow the health technology sector is to be established within
four District Health Boards. The hub will assist in developing health technology ideas generated by
clinicians and companies into business propositions, products and services. The government
committed $3 million in September 2011 to the $24 million project with the balance to come from a
mix of public and private sources over five years.
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It is now recognised that performance at producing research and inventions is stronger than
performance at converting those inventions into international business success. The most important
challenge is to lift the innovation and business performance of new and established businesses.
Improving needed skills and talent for internationalising businesses and providing greater access to
expansion capital are an important part of lifting innovation. Three discussion papers by the New
Zealand Institute canvass these issues more fully: Standing on the shoulders of science, A goal is not
a strategy, Plugging the gap (available at
http://www.nzinstitute.org/index.php/publications/view/discussion_papers/).
Rationale for the grade of D
st

New Zealand is a relatively weak performer on innovation and business sophistication (21 out of 34
OECD countries) but the economic importance of innovation and internationalisation of high value
differentiated goods and services is now more widely recognised, improvement plans are being
developed and investment is increasing.
The March 2010 NZahead report card noted that if sufficient resources are committed through current
activities in ways that will make a positive difference, the grade could increase to a C. While there is
now increased attention and focus on innovation, results will not be immediate and it is uncertain
whether sufficient resources are being applied. While actions being taken are positive, stronger
policies or improved results are needed for a change in grade from D.
Target for 2015 of 5.0
New Zealand‟s position on the curve in Figure 2 indicates that improved performance in innovation
and business sophistication would contribute to improved economic performance. A score of 5.0
would lift New Zealand‟s performance to the level where diminishing returns begin.
Analytical description and sources
Each year the World Economic Forum conducts an Executive Opinion Survey. In the 2010-11 year
13,600 business leaders across 139 economies were included. The report is comprised of 12 pillars
grouped into three sub-indices. Soft data gathered through the survey provides a qualitative, timely
snapshot of each nation‟s economic, business and regulatory environment. Hard data is also
collected from various international and national sources and forms part of the report.
The importance of each pillar depends on the development level of the country: factor-driven,
efficiency-driven, or innovation driven. As countries move into the innovation-driven stage, they are
only able to sustain higher wages and the associated standard of living if their businesses are able to
compete with new and unique products. New Zealand‟s income, efficiency and factor-driven
performance places it in this category, so it must use innovation and the most sophisticated business
production processes in order to compete effectively. For innovation-driven economies, these items
determine 30% of the overall competitiveness score.
Note the information in the opinion survey can be skewed by perception and by small samples (e.g.
New Zealand has a sample size less than 50) and therefore can have substantial error ranges, so
analysis should be confirmed with supporting logic and evidence.
Figure 1: World Economic Forum: The Global Competitiveness Report 2011-12, from
th
http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/index.htm, 11 and
th
12 pillar data, p.22, retrieved 7 September 2011.
Figure 2: World Economic Forum: The Global Competitiveness Report 2011-12, from
th
http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/index.htm, 11 and
th
12 pillar data, p.22, retrieved 7 September 2011. Luxembourg not included.
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GDP per capita data from The Conference Board Total Economy Database (September, 2011),
retrieved 27 September 2011 from http://www.conference-board.org/data/economydatabase/. $US
data converted to 2010 $NZ using the exchange rate of 0.7215 from Reserve Bank New Zealand
historical series, last updated 27 September 2011, retrieved from
http://www.rbnz.govt.nz/statistics/exandint/b1/.
Figure 3: World Economic Forum: The Global Competitiveness Report, Innovation and sophistication
index from 2007-08 hardcopy report, Table 8 and 2011-12 report, Table 7. Sub-indexes from 2011-12
report, Table 4, retrieved 7 September 2011 from http://www.weforum.org/en/initiatives/gcp/Global
%20Competitiveness%20Report/index.htm.
Figure 4: World Economic Forum: The Global Competitiveness Report 2011-12, from
th
http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/index.htm, 11 and
th
12 pillar data, p.277, retrieved 7 September 2011.
Further information links for innovation and business sophistication
Ministry of Economic Development, The Treasury & Statistics New Zealand (2011, March) Economic
Development Indicators 2011, Chapter 4, section 4.1 Innovation and Entrepreneurship, available at
http://www.med.govt.nz/templates/ContentTopicSummary____45708.aspx.
Statistics New Zealand (2011, May) Research and Development Survey 2010. Report is available at
http://www.stats.govt.nz/browse_for_stats/businesses/research_and_development/researchdevelopment-in-new-zealand-2010.aspx.
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Educational achievement
October 2011

Mean PISA score across
reading, mathematics and science:

Latest = 524

Grade:

B

‘Strong average performance but
disadvantages persist’

Trend:

=

Stable

2015 target = 531

Rank: 5th out of 34 OECD countries
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Why educational achievement matters
The skill level of the working population is an important determinant of New Zealand‟s prosperity.
Educational achievement indicates the extent to which the population has the literacy and numeracy
skills required in the modern workplace. Education delivers a wide range of benefits to a society but
is included among economic measures to focus on the economic benefits of an educated and skilled
population.
Research shows that success in education is highly correlated with improved economic outcomes
including lower unemployment rates and poverty, higher productivity, and higher GDP per capita.
Further it is widely acknowledged that success in education contributes positively to improved social
outcomes, including lower rates of incarceration and social disharmony, better health, improved
equity, lower dependency on the state, higher life expectancy and improved quality of life.
Education is a critical investment in New Zealand‟s future; for individuals, for the economy and for
society as a whole.
New Zealand’s performance
Educational achievement at the primary level (Year 5 or 10 year olds) as assessed by the Trends in
International Mathematics and Science Study (TIMSS) shows New Zealand has poorer performance
levels than the average of the 15 other OECD countries included, with a large group of students
achieving at the lowest level.
However by age 15, performance is strong across all levels relative to the OECD, as Figure 1 shows.
In 2009 New Zealand was ranked 5th out of 34 OECD countries for mean PISA scores across
reading, mathematics and science.
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The differences in New Zealand‟s relative performance between the two measures can be partly
explained by the different skills the assessments are measuring. TIMSS assesses factual knowledge
students have, whereas PISA assesses thinking and the ability to solve problems, which is more
aligned with the focus of the New Zealand curriculum.
New Zealand‟s overall strong performance in PISA masks three important problems. First, wide
disparities in student achievement exist between ethnic groups. Māori and Pacific peoples‟ average
PISA scores are much lower than the average for Pakeha/European students. As Figure 2 shows,
the gap has not been narrowing fast enough over the years for Māori and not at all for Pacific
peoples.
Over the seven years from 2004 to 2010 Māori and Pacific candidates for NCEA at all three levels
and for University Entrance were consistently less successful than European and Asian candidates.
For example in 2010, 61% of Māori and 52% of Pacific candidates gained NCEA Level 3 compared to
79% for NZ European and 78% for Asian candidates.
Second, wide performance disparities exist for students from different socio-economic backgrounds.
In Education at a Glance 2011, New Zealand is shown to have the greatest difference in reading
performance between students from different socio-economic backgrounds out of all OECD countries.
Although the relationship between students‟ background and school performance is evident in all
countries, New Zealand is the least successful at mitigating the effect a student‟s background has.
Third, too many young New Zealanders are becoming disengaged and not remaining in education as
long as their OECD peers. In the Māori Education Strategy Ka Hikitia, the Ministry of Education
recognises that more of New Zealand‟s 14 to 18 year old students have disengaged from the
education system than in many comparable countries.
As Figure 3 shows New Zealand had the lowest median age of leaving initial education in the OECD
in 2006. New Zealanders‟ initial education was two years less than the OECD average. Other
countries are keeping their youth in education longer, such as Poland, Iceland, Luxembourg and the
Netherlands where the median age of leaving initial education was 22 or higher.
th

In 2009 New Zealand was ranked 26 out of 33 OECD countries for the percentage of the population
aged 25-34 that attained at least an upper secondary education. For the same year and age group
th
New Zealand was ranked 6 for the percentage of the population with tertiary education (see
Education at a Glance, 2011, p.32 & p.30). This is due to higher entry at older ages and a high
proportion of international students.
As shown in Figure 4, New Zealand‟s educational achievement at tertiary level is among the highest
in the OECD with 40% of adults aged 25-64 in 2008 having tertiary qualifications compared to the
OECD.
Despite the high rate of tertiary qualifications, in 2005 39% of employees and self-employed New
Zealanders were reported as being under-qualified for their jobs, the second highest rate in the
OECD. High rates of under-qualified workers in a context where a relatively large portion of the
population have attained tertiary education may indicate a mismatch between the areas people are
training in and the skills the workforce needs.
What is being done
Governments in New Zealand prioritise education. In 2008 New Zealand ranked second in the OECD
for the percentage of public expenditure that went to education. Despite the high share of public
spend, the dollars spent per student is in the bottom third of the OECD and is half what the highest
ranked countries spent. The low spending per student results from New Zealand‟s GDP per capita
being below the OECD average and total public expenditure as a proportion of GDP being in the
bottom third of OECD countries.
Government has recognised the gap between New Zealand‟s high and low performing students as
one of the widest in the OECD. In the Ministry of Education‟s Statement of Intent the Minister of
Education sets out the Government‟s determination to address underachievement, improve
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educational performance and outcomes. In response the Ministry focused five of its priority outcomes
on areas where the education system needs a lift in performance: increasing opportunity for children
to participate in quality early childhood education; every child achieves literacy and numeracy levels
that enable their success; every young person has the skills and qualifications to contribute to their
and New Zealand‟s future; relevant and efficient tertiary education provision that meets student and
labour market needs; and Māori achieving education success as Māori. For each of these outcome
areas actions are being taken.
The main priority set for Early Childhood Education (ECE) is to direct programmes, funding and
resources to improve participation rates among Māori (9% did not attend in 2009) and Pacific children
(15%), and children from low socio-economic areas (14%). Government is establishing sector
advisory groups to work on improving policies and practice within ECE. A national review of the ECE
curriculum and developing a new funding system has also been announced.
In February 2010 Government introduced national standards for primary and intermediate schools, to
lift student achievement by being clear about what students should achieve and by when in reading,
writing and mathematics during the first eight years at school. Schools are implementing these
national standards although there is considerable debate about whether they will improve the situation
substantially.
The Youth Guarantee initiative introduced by the Government in August 2009 targets school leavers
and aims to help them remain engaged in education and achieve Level 2 NCEA, seen as the
minimum qualification for success in today‟s world. From 2012 up to 7,500 fees-free tertiary places
will be available under the Youth Guarantee scheme, costing $329 million over four years.
In 2012 five vocational pathways will be offered through schools, tertiary education organisations and
trades academies: manufacturing and technology, construction and infrastructure, primary industries,
social and community services, and service industries.
Eight trades academies were operational by April 2011 with 13 more to open in 2012. The
partnerships between schools, tertiary institutions, industry training organisations and employers,
enable students to earn NCEA credits or a tertiary qualification while gaining practical skills.
Nineteen service academies have also been established with another eight to be added. These give
a military-focused programme to young people at risk of disengaging from education, while allowing
them to work towards NCEA qualifications.
By 2014 12,500 places will be available for 16 and 17 year olds in trades academies, service
academies and the wider Youth Guarantee.
A Positive Behaviour for Learning Action Plan is to be rolled-out over a three year period. The
initiative will improve classroom management by 7,000 teachers and train staff from 400 schools in
how to promote positive behaviour and lift student engagement. Students with complex and
challenging behaviours are being supported with changes to the Resource Teachers Learning and
Behaviour service along with the introduction of some new services.
In the tertiary sector actions are focused on improving value for money. Five percent of the Student
Achievement Component of TEOs‟ funding is now based on performance in: successful course
completion; completion of qualifications; student progression to higher level study; and students
retained in study. Growing the export and wider economic contribution of international education is
also a priority and a new Crown Agency, Education New Zealand, has been established.
Improving Māori performance is being addressed with leadership, language, training programmes and
support initiatives across all the education sectors. Te Kotahitangi, a research and professional
development programme, supports teachers in secondary schools to improve the learning and
achievement of Māori students. At the end of 2009 there were 49 schools with 3,000 teachers and
17,000 students involved. Improvements to systems and structures for Māori language schools are
also being introduced. Budget 2011 provided $20 million of new funding for Māori education.
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The Institute‟s discussion paper, More ladders, fewer snakes: Two proposals to reduce youth
disadvantage, presents more details about the importance of retaining student engagement and the
value that e-learning can contribute to this. It also identifies that the school-to-work transition is not
working well in New Zealand. Many young people are leaving school and not finding their way into
permanent work successfully. Four initiatives to improve the transition are set out: building stronger
vocational pipelines from an earlier age; matching future workforce needs with education and training;
strengthening connections between employers and educational institutions; providing better career
guidance, transition support and active career planning (see
http://www.nzinstitute.org/index.php/social/paper/more_ladders_fewer_snakes_two_proposals_to_red
uce_youth_disadvantage/).
Rationale for the grade of B
School performance for those aged 15 along with high tertiary completion rates would justify an A.
However, too many students are not completing secondary school; and Māori and Pacific peoples
remain seriously disadvantaged, resulting in a grade of B.
Target for 2015 of 531
The target of 531 is calculated by assuming that combined mean PISA scores for European and
Asian students remain at 2009 levels but Māori and Pacific peoples have half the disadvantage they
have today relative to European students. By improving Māori and Pacific peoples‟ average
performance in reading, mathematics and science to 512 and 496 respectively, the overall combined
average score would be lifted to 531.
Analytical description and sources
The OECD Programme for International Student Assessment (PISA) is a two hour examination
administered every three years to 15 year old students. 500,000 students from 63 countries (34
OECD countries) were assessed in 2009, with a total of 4,653 from 163 schools throughout New
Zealand.
Two alternative standardised tests could have been used for this measure, such as the
aforementioned TIMSS or the International Adult Literacy Survey (IALS). PISA was chosen as it tests
older students, assesses more OECD countries, and its measurement is more relevant to the level of
preparedness for the workplace.
Figure 1: OECD (2009). PISA 2009 Results: What Students Know and Can Do: Student Performance
in Reading, Mathematics and Science (Volume I), retrieved 17 January 2011 from
http://www.oecd.org/document/61/0,3746,en_32252351_32235731_46567613_1_1_1_1,00.html.
Figure 2: Education Counts (2000, 2003, 2006, 2009). Data Collections – Programme for
International Student Assessment, retrieved 28 February 2011 from
http://www.educationcounts.govt.nz/publications/series/2543.
Figure 3: OECD (2008). OECD Employment Outlook: Chapter 1. Off to a Good Start? Youth Labour
Market Transitions in OECD Countries, Figure 1.7 retrieved 21 June 2011 from http://www.oecdilibrary.org/employment/oecd-employment-outlook-2008_empl_outlook-2008-en.
Figure 4: OECD (2011). Education at a Glance 2011: OECD Indicators – Indicator A1, To what level
have adults studied? Data retrieved 6 October 2011 from p.40 at
http://www.oecd.org/dataoecd/61/47/48630299.pdf.
Explanatory note in relation to 2015 target: As detailed data is not available, the target score does
not take into account the PISA performance of other ethnicities. It assumes the PISA sample of 15
year old students in 2015 is divided as follows: European (60%), Asian (9%), Māori (21%) and Pacific
peoples (10%). These proportions are based on the 2006 Census usually resident ethnic population
by age group for 10-14 year olds.
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Further information links for educational achievement
The Ministry of Education's Statement of Intent 2011/12-2016/17 and 2010-2015 available at
http://www.minedu.govt.nz/theMinistry/PublicationsAndResources/StatementOfIntent.aspx.
New Zealand Qualifications Authority (2011, May) Annual Report on NCEA & New Zealand
Scholarship Data & Statistics (2010) http://www.nzqa.govt.nz/about-us/news/release-of-annual-reporton-ncea-and-new-zealand-scholarship-data-and-statistics-2010/.
OECD (2011) Education at a Glance 2011: OECD indicators available at
http://www.oecd.org/document/2/0,3746,en_2649_39263238_48634114_1_1_1_1,00.html.
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Agricultural land per capita
October 2011

Agricultural land per capita:

Latest = 2.7 Ha

Grade:

B

‘Plenty of land but declining land per capita’

Trend:

X

Deteriorating

2015 target = 2.5 Ha

Rank: 3rd out of 34 OECD countries

Figure 1
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Figure 2

Figure 3
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Figure 4

Why agricultural land per capita matters
Agricultural land provides food to feed New Zealand‟s population. The large amount of developed
land per person combined with temperate climate, abundant and reliable rainfall, and advanced
technology also provides a large surplus for export.
Agriculture has been the most important source of income to fund New Zealand‟s economic
th
development. Introduction of refrigeration at the end of the 19 century allowed meat shipment to the
United Kingdom and for nearly a century exports provided sufficient income to make New Zealand a
wealthy country. When the United Kingdom joined the European Union in 1973 New Zealand‟s
income fell. In response, export products were diversified and new markets were developed.
Agriculture and horticulture still makes an important contribution, providing over half of New Zealand‟s
export earnings in 2009.
Growing global population and on-going land degradation have led to increased food supply
constraints recently. Globally, food prices have increased, and the number of undernourished people
has increased from around 800 million over 1995-97 to an estimated 925 million in 2010 (The State of
Food Insecurity in the World, FAO). Climate change is expected to further threaten food supplies
creating four trends that are likely to be important for New Zealand‟s future.
First, food prices are likely to continue to increase, providing a boost to New Zealand‟s economy.
Growing affluence in some developing countries is expected to increase demand for the protein
products we export. The more land we have available for food production per person, the larger the
benefit from growing incomes.
Increased concern for food security is changing the nature of globalisation. Governments in food
constrained regions such as the Middle East and China are seeking agricultural investments in
countries that have food surpluses. Already there is increased international interest in investing in
New Zealand agriculture and this is likely to continue.
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Growing food demand with constrained supply will drive on-going intensification of agriculture. In New
Zealand that is likely to lift output and possibly incomes but it will also increase the importance of
addressing environmental pressures from growing demand for water and pollution.
Finally, population growth, industrialisation, and climate change progress are leading to overshooting
the carrying capacity of the Earth. Local availability of abundant agricultural land will provide an
important protection for New Zealand‟s population.
New Zealand’s performance
New Zealand is third in the OECD on the measure of agricultural land per person, as shown in Figure
1. Australia has the most agricultural land per capita in the OECD, but much of that land has very low
productivity. The other leading countries, Iceland and Canada, have shorter productive seasons
because of their exposure to cold winters.
New Zealand scores very well when the quality of agricultural land is taken into account. However,
New Zealand has two disadvantages not captured in the measure. Firstly only a small portion of our
land endowment is suitable for cropping and secondly, some New Zealand soils lack important
nutrients.
Over the last 20 years agricultural land per capita has reduced from almost five to less than three
hectares per person, as shown in Figure 2. Figure 3 shows that the reduction has resulted from both
losses of productive land and from population growth, with population having the larger effect.
Population growth and urban expansion in the Auckland region illustrates the decline in productive
land capacity. The State of the Auckland Region 2009 report by the Auckland Regional Council
identified (p.41) that between 2001 and 2006, urban development in the Auckland region replaced
prime agricultural land at a rate of about 333 hectares per year: an increase from 228 hectares per
year between 1987 and 2001.
Figure 3 also shows that, if the population grows as projected and agricultural land does not decline
from what was available in 2009, then agricultural land per person will reduce by 2031 to 2.2 hectares
per person. At that level there will still be abundant land to support New Zealand‟s population.
However, the potential economic contribution of agriculture per person will be much reduced from its
contribution in 1990, depending on price and intensification outcomes.
The sources of change in forest, grassland, crop and other land between 1990 and 2008 are shown in
Figure 4. Between 1990 and 2009 land-use change occurred on around three percent of New
Zealand‟s total land area. Planted forest increased by around 38% from 1990, mostly on land that
was previously low-producing grassland. Some of that land would have previously been used for
sheep farming. Over 1990-2009 606,706 hectares of new forest was established and 96,688
hectares was deforested. Most of the deforestation occurred since 2004.
The Ministry for the Environment‟s (MfE) Land Use Environmental Snapshot January 2010, shows
that New Zealand has the second largest proportion of grassland out of 30 OECD countries, the sixth
largest proportion of forest, the second smallest proportion of land used for cropping and horticulture
and the smallest proportion of „other land‟. MfE‟s Soil Health Environmental Snapshot January 2010,
reports only 35% of monitored soils under productive land uses meet all soil health target ranges. Of
the monitored soils, 60% of horticulture soils met all target ranges while soils under drystock (i.e.
sheep and beef farming) and dairy land uses were least likely to meet the target ranges. These
results differ from public perceptions surveyed in 2008, when 80% perceived soil health to be
adequate, good or very good and 70% perceived soil is adequately, well or very well managed.
What is being done?
The Ministry of Agriculture and Forestry has had a sustainable agriculture facilitation programme
running since 1995 which aims to encourage the adoption of sustainable resource management
practices so that the agricultural and horticultural sectors make a long term contribution to New
Zealand„s social, economic and environmental wellbeing.
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MfE has information available on its website regarding sustainable land management and biodiversity
initiatives in rural communities. MfE‟s goals for New Zealand land are to ensure that New Zealand
has healthy and productive soils, to mitigate areas contaminated and avoid further contamination, and
to minimise hillside erosion caused by human activities.
Local action for sustainable land management is a positive aspect of New Zealand‟s approach. In
1996 the NZ Landcare Trust was established and now works with farmers, landowners and more than
150 community based groups around New Zealand to address local land-management issues. These
include land and water monitoring, pest and weed control, along with re-vegetation and research into
alternative land management techniques. The Trust works on a range of field based projects, from
large „catchment based‟ projects that deal with complex issues to small projects with a specific
biodiversity focus.
In September 2007 government committed $170 million over the next five years to develop and
deliver a plan of action relating to sustainable land management and climate change.
The Auckland Regional Council‟s State of the Auckland Region 2009 report has built up a picture over
the decades from the ARC's monitoring and research programmes. It gives an overall assessment of
the use of land, freshwater and marine life in the Auckland region. Results from the report show that
land and soil across the region are failing to sustain their maximum productivity levels, largely due to
soil degradation caused by land use activities.
Data available on New Zealand‟s land use is not as good as one would expect for such an important
resource. The Government announced in August 2011 that it will fund $4 million over four years to
thoroughly map New Zealand‟s changing land use using satellite technology, geospatial mapping
techniques and advanced computer power. The programme will be led by Landcare Research with
involvement from the Ministry for the Environment, Department of Conservation, Ministry of
Agriculture & Forestry and regional councils.
Land is limited and as population grows, pressure for urban expansion into productive land rises. As
a result agricultural land per capita is likely to decline without some strategy for its retention into the
future. Land use changes in response to population pressures are managed at regional and local
council levels. There is no nationwide population strategy or guidance addressing such issues.
Rationale for the grade of B
Relative to other OECD countries New Zealand is very well endowed with high quality agricultural
land and has low population density. Improvement in farming and horticultural practices ensures that
New Zealand‟s land is productive and its intensified.
Government and communities in New Zealand are taking an active interest in managing productive
land, targeting productivity and sustainability, although there is little focus on protecting the size of the
productive land resource. The recent rate of decline in agricultural land per person is so rapid that if it
persists as projected then New Zealand will move much closer to the OECD average.
New Zealand‟s agricultural land endowment would be graded A but the rate of decline, driven largely
by population growth, means it is a B.
Target for 2015 of 2.5 Ha
The optimal rate of population growth in New Zealand is an important question but is beyond the
scope of the target-setting effort here. Therefore the target of 2.5 Ha is set by assuming the forecast
population for New Zealand in 2015 and assuming the amount of agricultural land is held constant at
the 2009 level.
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Analytical description and sources
Agricultural land per capita is the sum of areas under a) arable land which is defined as land under
temporary agricultural crops, temporary meadows for mowing or pasture, land under market and
kitchen gardens and land temporarily fallow (less than five years); b) permanent crops which is
defined as land cultivated with long-term crops which do not have to be replanted for several years,
along with land under trees and shrubs producing flowers and nurseries (except those for forest
trees); and permanent meadows and pastures which is defined as land used permanently (five years
or more) to grow herbaceous forage cops either cultivated or growing wild The resulting value is then
divided by New Zealand‟s population to obtain the agricultural land per capita figures.
Figure 1: Data is from the Food and Agricultural Organisation (FAO) Statistics Division for the United
Nations. Agricultural area retrieved 9 August 2011 from
http://faostat.fao.org/site/377/DesktopDefault.aspx?PageID=377#ancor. Population estimated and
projected retrieved 9 August 2011 from
http://faostat.fao.org/site/550/DesktopDefault.aspx?PageID=550#ancor.
Figure 2: As per Figure 1. A weighted average was used to calculate the OECD average and World
average lines. Data from 1999 to 2002 has been excluded as unexplained variations occurred in New
Zealand‟s data.
Figure 3: As per Figure 1 plus Statistics New Zealand, Demographic Trends 2010, Tables for chapter
7, National demographic projections, Table 7.01: Projected population of New Zealand, 1991–2061
(2009-base). Retrieved 5 April 2011 from
http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/demographic-trends2010.aspx.
Figure 4: Ministry for the Environment (2011) New Zealand's Greenhouse Gas Inventory 1990-2009,
retrieved 9 August 2011 from http://www.mfe.govt.nz/publications/climate/greenhouse-gas-inventory2011/index.html.
Further information links for agricultural land
Auckland Regional Council, State of the Auckland Region 2009 (2010, March 16), available at
http://www.arc.govt.nz/plans/reports/state-of-the-environment-report.cfm.
Ministry for the Environment (2010, January) Environmental Snapshot Land: Land Use, available at
http://www.mfe.govt.nz/environmental-reporting/report-cards/land-use-environmentalsnapshot/2010/index.html.
Ministry for the Environment (2010, January) Environmental Snapshot Land: Soil Health, available at
http://www.mfe.govt.nz/environmental-reporting/report-cards/soil-health/2010/index.html.
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Water quality
October 2011

Nitrate levels, in
worst 5% of rivers:

Latest = 0.99 mg/litre

Grade:

C

‘Polluting our rivers to feed the world’

Trend:

X

Deteriorating

Rank: Not available

Figure 1
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2015 target = 1.00

Figure 2

Figure 3
80

Figure 4

Why water quality matters
Although water covers 75% of the earth‟s surface, 97.5% of that is salt water. The 2.5% that is fresh
water is mostly locked up in icecaps or glaciers so less than 1% is accessible for human use.
Globally, the supply of quality freshwater is coming under increasing pressure as populations grow,
countries industrialise, and water deteriorates through pollution or declines through use that is too fast
for the rate of replenishment. Since 1950, global water use has more than tripled. Based on current
trends over the next 20 years humans will use 40% more water than they do now (WaterAid UK
statistics referencing the United Nations Environment Programme). Assuming continued economic
and population growth, by 2030 water supplies will satisfy only 60% of global demand and less than
50% in many developing regions (Boccaletti, Grobbel & Stuchtey). Water is used locally so some
places can be badly affected by scarcities or pollution while other places in the same country are not.
Access to clean fresh water is critical for New Zealanders. We need water to drink and wash, to grow
the plants that sustain our agricultural economy and food supply, and for industry. Clean rivers and
lakes are important for recreation and tourism. Lincoln University‟s research over a decade reveals
the state of the environment is generally perceived as very good by New Zealanders, although
freshwater, of all the resources considered, rates the lowest. There is a higher level of concern, and
some negativity, about the state of local lowland streams. An increasing amount of blame is being
placed on farming for damage to freshwaters (Hughey, Cullen & Kerr).
Several indicators are used to measure the quality of water including water clarity, bacterial content,
taste or odour, and the level of nitrate (dissolved form of nitrogen) in water. The nitrate level in water
has been selected as the overall measure of water quality as it is a good indicator of the health or
degradation of freshwater. Nitrates are required within an ecosystem but high levels can result in
excessive algal blooms and weed growth. That in turn can cause oxygen depletion that affects fish
and other aquatic animals and reduces the recreational and aesthetic value of water bodies. Elevated
nitrate levels indicate the potential presence of pollutants such as faecal pathogens and pesticides.
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Nitrate levels also indicate New Zealand‟s performance in addressing non-point source pollution from
diffuse sources such as polluted runoffs from agriculture land draining into rivers, growing and
intensifying dairying activities, animal waste, septic tanks, fertilisers and local council sewage
treatment systems.
A blood condition in infants commonly known as „blue baby syndrome‟ is also linked to excessive
levels of nitrate in drinking water. To eliminate that risk suppliers of drinking water are required to
monitor and manage nitrate levels.
New Zealand’s performance
New Zealand is well endowed with a large supply of fresh water. There is relatively high and reliable
rainfall which replenishes our streams, rivers, lakes and groundwater. Based on 2007 data, New
th
Zealand ranked 4 out of 30 OECD countries on a per capita basis for the size of its renewable
freshwater resource. Less than 5% of New Zealand‟s renewable freshwater resource is allocated for
use, much less than in many other countries (MfE website).
New Zealand‟s National River Water Quality Network (NRWQN), is operated by the National Institute
of Water and Atmospheric Research (NIWA). Since 1989 77 sites on 35 rivers throughout New
Zealand have been monitored. There are 44 North Island and 33 South Island sites on rivers which
drain about half of New Zealand's land area. Each river is surveyed monthly and several variables
are measured including bacteria, nutrient concentrations such as nitrogen and phosphorous, clarity,
temperature and dissolved oxygen levels. Algae is monitored monthly and annual monitoring of
macroinvertebrates occurs at 66 sites.
As shown in Figure 1, in the 5% of rivers with the highest concentration of nitrates, the level of nitrates
increased from a low in 1993 of 0.58 milligrams per litre (mg/L) to a high in 2004 of 1.00 mg/L. The
nitrate concentration reduced slightly thereafter and reached 0.99 in 2007.
Over 1989 to 2007 38% of the 77 monitored river sites had a meaningful increase in nitrate levels
(where the trend is both statistically significant and environmentally meaningful) as shown in Figure 2.
Nineteen percent of monitored sites had a significant and meaningful decrease in nitrate levels.
About one third (36%) showed no significant water quality trend.
Lakes and groundwater are also affected by nutrient pollution. Over 2005-2009 NIWA monitored
nutrient levels in 112 lakes reporting 44% of the lakes had high or very high levels of nutrients
present, meaning the water quality is degraded. These lakes are most commonly located in the north
of the North Island or in the lowlands of the South Island. Eleven of the lakes are classed as
„hypertrophic‟ meaning they are saturated with nutrients and their water quality is extremely degraded.
In these lakes algal blooms are common and the health of aquatic animals is often at risk. While
recreation such as sailing may occur on the surface of these degraded lakes, activities such as
swimming are restricted due to prolific weed growth and poor water clarity. Thirty-three of the
monitored lakes had low or very low levels of nutrients present and were most commonly found in the
high country of both islands.
When the monitored lake results are extrapolated to all New Zealand lakes, out of 3,820 lakes larger
than one hectare 32% would be classed as degraded and 43% would have low or very low levels of
nutrients present.
Figure 3 shows that for 67 lakes where trend data over 2005-2009 was available there were twice as
many deteriorating lakes (19) as improving lakes (8). Eighteen of the 19 lakes with declining quality
were in areas with native or pastoral land cover. Fifteen of the 19 lakes with declining quality were
glacial lakes located in the Canterbury region.
Figure 3 also shows that between 1995 and 2008 among the 886 groundwater sites monitored 13%
had worse (increasing) and 20% better (decreasing) levels of nitrate concentrations. In 13% of sites
median concentrations of nitrate exceeded the Australia and New Zealand Environment Conservation
Council toxicity trigger value for the protection of aquatic ecosystems. Between 1995 and 2006 more
than one third (39%) of groundwater monitoring sites had above natural nitrate levels (Daughey &
Wall, 2007).
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Other research shows that despite increasing concern over the state of freshwater, little success has
been made in halting the decline in native freshwater fish. Thirty-four of the 50 native fish in New
Zealand are now classified as threatened or at risk of extinction compared with 25 in 2005. (Allibone
et al.)
The amount of water being used compared to water availability varies widely by region. Figure 4
shows the water stress ratio for each region based on the total water allocation divided by the total
water resource available. Canterbury and Otago are the two most water stressed regions with rapid
increases in allocations over the seven year period. Water stress levels are also increasing in other
regions. The Land and Water Forum identified in its report A Fresh Start for Freshwater (2010) that
“water scarcity is becoming a serious issue in many places depending on seasonal and climatic
variations with many catchments over-allocated and others fully allocated or approaching full
allocation” (p.16). However compared with many other countries water stress levels in New Zealand
remain low.
In summary the data shows while New Zealand has many water sources not affected very much by
pollution, many are affected. Improvements in water quality are observed in some places but the
overall pattern is that many rivers, lakes and groundwater continue to be polluted and are
deteriorating.
What is being done
Expansion and intensification of dairying activities has been identified as a driver of reduced water
quality in some regions in New Zealand. In response the Clean Streams Accord was agreed in 2003
between the Ministry of Agriculture and Forestry, Ministry for the Environment, Fonterra and Local
Government New Zealand (on behalf of regional councils). The Accord aims to minimise the impact
of dairying on New Zealand‟s streams, rivers, lakes and wetlands so that they are suitable, where
appropriate, for fish, drinking by stock and swimming. It specifies targets to keep dairy cattle out of
streams, lakes and wetlands, to treat farm effluent, and to manage the use of fertilisers and other
nutrients. Progress updates indicate that most of the planned actions are being undertaken but not
all.
Nationally 65% of dairy farmers‟ effluent was considered appropriately treated and discharged in
2009/10, up from 60% in 2008/09 after a drop from 64% in 2007/08. The target is for all dairy farms
to comply with resource consents and regional plans, so more needs to be done to lift compliance,
particularly in regions with significant non-compliance. Given the persistent levels of non-compliance,
concerns have been raised about the effectiveness of self-regulation with some advocating an
enforceable rules-based approach.
Much of the regulation and monitoring of water quality is currently the responsibility of local
government. That has advantages because those conducting the assessments and establishing the
guidelines have local knowledge. However different regions may apply different standards and those
charged with management may not have the necessary scientific expertise.
The aggregate result of different decisions being made at the local level may affect environmental and
economic outcomes at the national level.
To more effectively manage freshwater nationally, a National Policy Statement for Freshwater
Management (NPS) was proposed in September 2008 and considered by a Board of Inquiry. The
Board referred its findings to the Minister for the Environment in January 2010 and also to the Land
and Water Forum that had been established in 2009. Prior to making decisions on the proposed
NPS, the government sought the outcomes of the Forum‟s review into how water is managed in New
Zealand and recommendations for reform.
In its September 2010 report the Land and Water Forum identified a set of outcomes and goals along
with 53 recommendations for change. These included changing governance arrangements, quickly
promulgating a NPS, setting national objectives and standards, improving water allocation, providing
greater flexibility in transferring water permits, addressing irrigation, storage, hydro projects and urban
water services issues and improving the science and knowledge required for water management.
After wide public consultation the Forum‟s final report was released to Ministers in April 2011.
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The Environment Minister and Agriculture Minister announced the government‟s fresh water policy
package in May 2011. It included:






A NPS on freshwater management to set a consistent, nationwide regulatory framework for
setting water quantity and quality limits to govern the allocation and use of freshwater, with an
independent review of implementation and effectiveness within five years;
An Irrigation Acceleration Fund of $35 million over five years;
A fresh water Clean Up Fund to assist councils with historic pollution problems with reprioritised
funding of $15 million over two years, and a total future commitment of $264.8 million;
A proposal for up to $400 million of Crown equity investment in water infrastructure schemes;
A further work programme for decisions in 2012 and beyond.

In addition an investment of $9.3 million in two freshwater research projects was announced in June
2011. One project over six years will develop innovative methods for characterising and mapping
New Zealand‟s groundwater systems. The second project will develop a visual tool (the water wheel)
and process for water users to individually and collectively understand how their decisions impact on
water quantity and quality.
The Land and Water Forum was subsequently engaged by government to report by May 2012 on
methods, tools and governance arrangements for setting limits for water quality and quantity, and by
November 2012 on methods and tools on allocation.
Reaction to the government‟s freshwater policy package has been mixed. There is support for the
overall direction provided but concerns about whether the approach to development and growth will
improve environmental outcomes. Federated Farmers is enthusiastic about the government‟s
irrigation acceleration fund and the potential Crown equity investment for water infrastructure
schemes. Others including the Environmental Defence Society, Fish & Game NZ, Forest & Bird and
NZ Freshwater Sciences Society have questioned whether the policy changes are sufficient to avoid
further degradation of water quality and biodiversity in streams, lakes and rivers.
A Cawthron Institute report commissioned by Fish & Game NZ reviewed the NPS comparing it with
the January 2010 Board of Inquiry recommendations. It identified that the NPS effectiveness is
critically dependent on how, and how quickly, regional councils and stakeholders respond. As no
national minimum standards have been set for all water bodies and there is a long period for regional
councils to set these and implement methods to achieve them, the report suggests it is likely that
water quality will decline for several more years. Contentious plan changes take three to five years to
develop and finalise, and the NPS allows councils to take up to 2030 for all the changes required,
including addressing the effects of diffuse discharges such as those from animal farming.
With new subsidies for irrigation schemes likely to result in further intensification of land use there is a
risk of declining water quality associated with the off-setting provided for i.e. some rivers and lakes
can further degrade within a region as long as there are plans for others to improve. A review of
offsetting found that the approach typically results in developments proceeding but insufficient
improvements in the quality of the „off-set‟ water bodies (Walker et al., 2009).
In early 2011 the Ministry for the Environment commissioned work to develop Single Environmental
Indicators for river, lake and recreational water quality that could be reported at a national level, and a
scientifically sound and consistent national scale State of the Environment freshwater monitoring
programme. Since then the government has released a discussion document, Measuring Up,
seeking public submissions by mid-October 2011 on a proposal to make the Parliamentary
Commissioner for the Environment responsible for reporting every five years on the State of the
Environment. This would include water quality reporting and ranking lakes and rivers from the
cleanest to the dirtiest, along with identifying which are improving and deteriorating.
Rationale for the grade of C
New Zealand has a very large freshwater resource and much of it remains high quality. There has
been some progress made in addressing point source discharge, and some rivers, lakes and
groundwater sources are improving.
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However, deterioration of the quality of rivers is continuing so interventions to reduce pollution are not
yet working. The quality of the resource is a B reflecting New Zealand‟s abundance of high quality
water but the grade is a C because of the increasing nitrate pollution per litre of water.
Implementing policy that is judged strong enough to reverse the adverse trend would improve the
grade to a B.
Target for 2015 of 1.0 mg/litre
Hold the average nitrate levels in the worst 5% of rivers, at or below 1.00 milligrams per litre.
Analytical description and sources
Figure 1: Data sourced from Nitrate trends in rivers in the National River Water Quality Network,
1989–2007 an analysis prepared by Ministry for the Environment from data supplied by NIWA,
retrieved 17 March 2011 from http://www.mfe.govt.nz/environmentalreporting/freshwater/river/nutrients/nitrate/table-trends.html. The nitrate monitored is nitrate-nitrite
nitrogen (also known as oxides of nitrogen).
Nitrate trends in rivers provide a national picture of river water quality in New Zealand. The 5th and
95th percentiles represent the lowest and highest 5 percent of results. The levels of nitrate are
measured monthly at 77 sites on 35 rivers around New Zealand in the National River Water Quality
Network (NRWQN) operated by the National Institute of Water and Atmospheric Research (NIWA).
The sites monitored provide information regarding specific sections of a river and not the whole river.
The catchments (of fairly large rivers) within the NRWQN are somewhat weighted towards the
uplands rather than the lowlands where water quality is generally lower.
Figure 2: Base data sourced from Nitrate trends at national network sites, 1989-2007 an analysis
prepared by Ministry for the Environment from data supplied by NIWA, retrieved 16 February 2010
from http://www.mfe.govt.nz/environmental-reporting/freshwater/river/nutrients/nitrate/maptrends.html. The nitrate monitored is nitrate-nitrite nitrogen (also known as oxides of nitrogen).
The figure shows the trends in nitrate levels between 1989 and 2007. The percentages shown were
calculated by identifying the number of sites that were categorised according to their level of increase,
decrease or no change in nitrates and then expressing this as a percentage of the 77 monitoring sites
in the National River Water Quality Network.. An increase in nitrates is seen as a decline in water
quality while a decrease in nitrates is seen as an improvement.
A „meaningful‟ trend is both statistically significant and environmentally meaningful, while a „significant‟
trend is statistically significant but not necessarily environmentally meaningful (i.e. the scale of the
change could be very minor).
Figure 3: Changes in nutrient levels for monitored lakes are measured using the trophic level index
(TLI). The TLI separates lakes into six classes of nutrient enrichment, from pristine to extremely
degraded (hypertrophic). The Index considers phosphorus and nitrogen levels, visual clarity of the
lakes and algal biomass. Nutrient trend information was sourced from Verberg, P., Hamill, K., Unwin,
M. & Abell, J. (2010, August). Lake water quality in New Zealand 2010: Status and trends, a report
prepared by NIWA for the Ministry for the Environment, retrieved 21 March 2011 from
http://www.mfe.govt.nz/publications/ser/lake-water-quality-in-nz-2010/. Trends in water quality
between 2005 and 2009 were assessed for 68 lakes (for one lake, the catchment land cover was not
determined, so only 67 lakes are used in Figure 3).
As part of its National Environmental Reporting Programme, the Ministry for the Environment regularly
reports on water quality in groundwater aquifers. Over 1995-2008 more than 900 groundwater sites
throughout New Zealand were monitored. Trends in nitrate-nitrogen concentration were identified for
886 groundwater sites and sourced on 17 March 2011 from the Ministry for the Environment (2009,
November). National groundwater quality indicators update: state and trends 1995-2008
http://www.mfe.govt.nz/publications/ser/groundwater-quality-trends-2008/ and the summary document
Our Water Groundwater quality available at http://www.mfe.govt.nz/publications/ser/groundwaterquality-info-sheet/index.html.
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Figure 4: Statistics New Zealand (2009, July). Measuring New Zealand’s Progress Using a
Sustainable Development Approach: 2008-tables supporting published graphs. Table 4h Water
allocation compared with total water resource, retrieved 16 February 2011 from
http://www.stats.govt.nz/browse_for_stats/environment/sustainable_development/sustainabledevelopment.aspx. Source data comes from Ministry for the Environment. Note: No 1999 data is
available for Nelson or the West Coast regions.
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. The water stress ratio indicates
how much water has been allocated 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 New Zealand 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.
Further information links for water quality
United Nations Environment Programme (2003). World Environment Day 5 June 2003, Key facts
about water, available at http://www.unep.org/wed/2003/keyfacts.htm.
The World Bank, Infrastructure Indicators, Renewable internal freshwater resources per capita
sourced from Food and Agriculture Organization, AQUASTAT data, retrieved 24 April 2011 from
http://data.worldbank.org/indicator/ER.H2O.INTR.PC.
Boccaletti, G., Grobbel, M. & Stuchtey, M.R. (2010). The business opportunity in water conservation,
McKinsey Quarterly 2010, Number 1, pp.66-74, McKinsey & Company available at
https://www.mckinseyquarterly.com/The_business_opportunity_in_water_conservation_2483.
Hughey, Kenneth F.D., Cullen, Ross & Kerr, Geoffrey N. (2010, July 1). A Decade of Public
Perceptions of the New Zealand Environment: A focus on water and its management, a paper
presented to Session 4 Welfare & Environmental Economics at the New Zealand Association of
Economists Conference 2010, available at http://nzae.org.nz/wp-content/uploads/2011/08/
Hughey_et_al__A_Decade_of_Public_Perceptions.pdf. Perceptions of freshwater and its
management in New Zealand: 2000-2010, a presentation on 25 June 2011 to the Royal Forest and
Bird Protection Society Annual Conference 2011, available at
http://www.forestandbird.org.nz/files/file/Ken%20%20HugheyForest%20and%20Bird%202011.pdf.
Ministry for the Environment, website text in Allocation compared with renewable freshwater resource,
retrieved 24 April 2011 from http://www.mfe.govt.nz/environmentalreporting/freshwater/demand/resource.html.
Ministry of Agriculture and Forestry (2011, March). The Dairying and Clean Streams Accord:
Snapshot of Progress 2009/2010, available at http://www.maf.govt.nz/newsresources/publications.aspx?title=Dairying%20and%20Clean%20Streams%20Accord:%20Snapshot
%20of%20Progress.
Daughney, C.J. & Wall, M. (2007). Groundwater quality in New Zealand: State and trends 1995-2006.
GNS Science Consultancy Report 2007/23.
Allibone, R., David, B., Hitchmough, R., Jellyman, D., Ling, N., Ravenscroft, P. & Waters, J. (2010).
Conservation status of New Zealand freshwater fish, 2009 in New Zealand Journal of Marine and
Freshwater Research, 44:4, pp.271-287, available at
http://www.tandfonline.com/doi/abs/10.1080/00288330.2010.514346.
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Land and Water Forum (2010, September). Report of the Land and Water Forum: A Fresh Start for
Freshwater, available at http://www.landandwater.org.nz/land_and_water_forum_report.pdf.
Land and Water Forum (2011, April 5). Report to the Minister for the Environment and the Minister of
Agriculture and Forestry, available at http://www.landandwater.org.nz/index_files/releases.htm.
Sinner, J. (2011, June 29). Implications of the National Policy Statement on Freshwater Management,
Prepared for Fish & Game New Zealand. Cawthron Report No. 1965, available at
http://www.fishandgame.org.nz/.
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Figure 4

Why does CO2 concentration in the atmosphere matter
Without carbon dioxide (CO2) in the atmosphere the Earth‟s surface would be very cold. CO2 traps
heat in the atmosphere. More CO2 means more trapped heat. In the last ice age the atmosphere
was approximately 180 parts per million (ppm) CO2. Around 1800 it had risen to 280 ppm. Now it is
392 ppm and increasing by more than 2 ppm each year.
CO2 is by far the most important of several greenhouse gases emitted as a result of human activity
and contributing to atmospheric warming. The measure includes CO2 only for simplicity and because
data is readily available and timely.
The Earth‟s temperature has increased by around 0.8 degrees Celsius since 1800, generally
regarded as the beginning of the industrial revolution. Temperature takes some time to respond to
increases in greenhouse gas concentrations but it is estimated that the current concentration of CO2
commits the Earth to another 0.6 degrees of warming, meaning that if the increase in CO2 (and other
greenhouse gas) concentration is held constant at today‟s 392 ppm then the average global
temperature will still rise to 1.4 degrees Celsius above the 1800 baseline.
The effects of modest increases of greenhouse gases on the Earth‟s climate are assessed regularly
by the International Panel on Climate Change (IPCC). With lower temperature increases, of 1 to 2
degrees Celsius, gradual and moderate climate change is expected to increase the incidence of
storms, floods and droughts. There will be increased pressure on food supply, especially in
developing countries, and sea level rises will threaten coastal settlements and coastal plains.
However, if higher temperature increases occur there is an increased risk that positive feedback
effects will accelerate the warming, potentially triggering abrupt climate change. The world‟s scientific
community, working with policymakers, has agreed to target avoiding temperature increases of more
than 2 degrees to avoid an unacceptable risk of abrupt climate change.
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There is uncertainty about how much increase in concentrations would result in an increase of 2
degrees Celsius. Credible estimates range from 350 to 450 ppm indicating that we are already in the
danger zone.
Abrupt climate change would be disastrous for New Zealand, along with the rest of the world. Climate
change would probably not be gradual and stable; climate chaos is more likely if temperature
increases are well above 2 degrees Celsius.
The importance of limiting climate change is widely acknowledged in New Zealand.


The Ministry for the Environment observes that “Climate change is already affecting our climate
and is likely to impact on agriculture and our other climate-sensitive industries, native
ecosystems, infrastructure, health, biosecurity, society and the economy.”



The Ministry of Agriculture and Fishery reports “a direct impact on farmers, growers, and
foresters, and the whole New Zealand economy.”



The Parliamentary Commissioner for the Environment has said that “Climate change is the most
important environmental issue facing the world.”



Chief Science Advisor Sir Peter Gluckman reviewed the climate change issue and concluded:
“the collective wisdom of the scientific community is that action is needed now.”

Despite widespread consensus among scientists and governments, some people are sceptical about
these conclusions and put forward counter-arguments. Useful resources for assessing conclusions
and counter-arguments include www.realclimate.org and www.skepticalscience.com. The
government‟s website on climate change is a valuable resource too: www.climatechange.govt.nz.
As a small country New Zealand cannot have much direct effect on the atmosphere. CO2
concentration is included as a measure because climate will have important direct and indirect effects
on New Zealand.
New Zealand’s performance
For CO2 concentration it is the world‟s performance that matters for New Zealand.
Figure 1 shows CO2 concentration in the world‟s atmosphere since 1990. Over the last decade,
concentration has increased by an average of 2.0 ppm each year, and in the year to 2011 it increased
by 2.3 ppm.
Figure 2 shows annual CO2 emissions by country. China emits more than any other country, followed
by the USA, the EU, India, Japan and Iran.
Figure 3 shows that global emissions continue to rise because the developing nations are increasing
emissions at a rate that more than offsets reductions from the developed nations. The recent
decreases in developed country emissions are largely due to recession rather than behaviour change,
so they may not be sustainable. The world‟s emission reduction efforts are nowhere near sufficient
yet to offset increases due to population and industrialisation.
New Zealand directly contributes less than 0.2% of global GHG emissions. But the world is made up
of many populations of 4.4 million people and New Zealand‟s 4.4m people are responsible for more
emissions than almost all other groups of 4.4 million people in the world. New Zealand‟s effort to
reduce its own emissions is further covered in the measure CO2e emissions per capita.
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What is being done
Reducing emissions is important to avoid climate and economic risk. But reducing emissions is
costly. All countries would benefit from any one country‟s emission reduction efforts so each country
prefers to have the other countries reduce their emissions so it can gain the benefits of risk reduction
without paying the cost.
In response countries have attempted to form an agreement among them all so that each will
contribute to the costs of emission reduction. However, so far, the world‟s countries have been
unable to form an agreement, with talks collapsing in Copenhagen in 2009 and no material progress
since.
Efforts to form a binding multilateral agreement continue and the outcome remains uncertain.
Meanwhile in the absence of a multilateral agreement, countries, cities, industries, businesses, nongovernment organisations and individuals are making their own efforts to reduce emissions. In
general those efforts involve changes where the emission reduction results in an economic benefit or
modest changes that have small costs.
The aggregate size of these efforts has not been sufficient to slow the growth of CO2 concentrations.
While going after the opportunities where emissions reduction is not costly is very worthwhile, it will
not be enough to limit temperature rise to less than 2 degrees Celsius.
The Kyoto Protocol was an agreement formed in the late 1990s among the developed nations to slow
the growth of emissions. The agreement covered the period from 2008 to 2012 and was intended to
be followed by a replacement agreement.
New Zealand is an active participant in international efforts to limit climate change. It was a
participant in the Kyoto agreement. In accord with that agreement it measures and reports emissions.
It has launched an emission trading scheme (ETS) that provides a framework and tool for
management of the levels of emissions.
New Zealand has also committed to a 10-20% reduction relative to 1990 levels by 2020, and declared
the intention to halve emissions by 2050. These commitments will be difficult to achieve with current
plans. See further commentary in the measure of CO2 emission reductions.
There is still a great deal of uncertainty about how much reduction will be needed to avoid the
„unacceptable risk‟ of abrupt climate change. United Nations and scientific estimates indicate
emission reductions of 25% to 40% by 2020 and 80% by 2050 are needed. For long term planning
purposes New Zealand should expect both more vigorous efforts to reduce emissions and a need to
adapt to the effects of climate change.
Figure 4 shows that agricultural emissions make up 47% of New Zealand‟s total emissions, but only
8% for OECD countries. The research investment made by developed countries is not likely to be
focused on agriculture; the OECD countries are more likely to prioritise low carbon options in energy,
which is 76% of their total emissions.
New Zealand is targeting a leadership position in research to reduce agricultural emissions.
Investment in agricultural emission reduction technologies can help New Zealand reduce its annual
emissions, be applied abroad to reduce emissions and create revenue from the sale of new
technologies and services.
The Government established the New Zealand Agricultural Greenhouse Gas Research Centre in
March 2010 to find ways for New Zealand to meet its international greenhouse gas emission
obligations without reducing agricultural output. The Centre is working closely with the Global
Research Alliance on Agricultural Greenhouse Gases. New Zealand is a leading country in the 32
member Global Research Alliance, chairing its Council, hosting its Secretariat, and co-chairing its
Livestock Research Group (with the Netherlands).
New Zealand is also an active participant in climate change research and negotiations, playing its role
as a global citizen working with other countries to identify solutions and form agreements.
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Rationale for the grade of D
Effort has begun, both in New Zealand and internationally, to reduce greenhouse gas emissions.
However, our measures emphasise outcomes not intentions or effort and the outcomes are poor. The
accelerating increase of CO2 concentrations presents a huge threat. The grade would be an E,
except effort is beginning and the risk is now being taken seriously so the grade is a D.
Target for 2015 of 395 ppm
The target of 395 was established in March 2010 based on restricting annual growth to an average of
1.6 ppm until 2015. At the time the target was set, it represented about a 20% improvement on the
annual growth for the preceding decade. However, recent years have seen increasing growth rates,
not reductions, and the 2011 annual value increase was 2.3 ppm.
To meet the target now, increases will have to be held to a little over 1 ppm per year. Momentum and
insufficient effort mean that is already an almost impossible target to meet. Achieving the target
would still expose the world to risk of an increase of more than 2 degrees Celcius in global average
temperature and so too the risk of substantial and abrupt climate change.
Analytical description and sources
Estimating and summarising emissions of greenhouse gases and the effects can be very complex.
There are several gases which create the greenhouse effect; some have more of an effect than
others and some remain in the atmosphere much longer than others. You can read more about the
science of the greenhouse effect and the relative impact of the various gases at the New Zealand
Government website http://www.climatechange.govt.nz/ or follow links to further sources from the
„start here‟ page at www.realclimate.org. To simplify the discussion, the effect of different gases is
often translated into the equivalent amount of carbon dioxide that would result in a similar effect on
the atmosphere. Carbon dioxide is the most common of the greenhouse gases, in terms of volume
emitted by mankind‟s activities.
Measuring and accounting for these various gases is also very complex, as some activities are
included and others excluded for various reasons from a nation‟s account. Also, some activities or
changes in condition lead to the release or storage of greenhouse gases, such as through growing
trees or melting permafrost, and some are included in national accounts and others are excluded.
The discussion here focuses on only the primary greenhouse gas, CO2, specifically for Figures 1 to 3
(but not 4). That differs from the data used in the discussion about greenhouse gas emissions, which
uses the more complete but less rapidly compiled data on total greenhouse gas emissions, CO2e.
More details about definitions of emissions terms for measurement purposes can be found on the
UNFCCC website http://unfccc.int/methods_and_science/items/2722.php.
Data on CO2 concentration in the atmosphere is updated monthly from the National Oceanic and
Atmospheric Administration‟s Mauna Loa Observatory in Hawaii. There is a regular seasonal
variation.
There are vocal segments of the population which question climate change theory and evidence. In
the documentary film The Great Global Warming Swindle scientists, economists, writers, politicians
and others dispute the scientific evidence for man-made global warming and assert that the
consensus opinion has been influenced by funding and political factors. Skeptical Science is an
effective resource to help you assess the merits of arguments on the topic, relying on peer-reviewed
research but summarising the science in concise, approachable plain English. The URL is
http://www.skepticalscience.com/ and it has some useful phone apps to ensure you have ready
access to data whenever you are engaged in a discussion on climate change.
For more New Zealand specific information see a blog you can find at http://hot-topic.co.nz/.
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Figure 1: National Oceanic and Atmospheric Administration (2011). Atmospheric CO2, retrieved 29
August 2011 from http://co2now.org/Current-CO2/CO2-Now/noaa-mauna-loa-co2-data.html.
Figure 2: Data is reported as million metric tonnes. Netherlands Environmental Assessment Agency
(2010). No growth in total global CO2 emissions in 2009, Table 3.1, retrieved 2 August 2011 from
http://www.rivm.nl/bibliotheek/rapporten/ 500212001.pdf.
Figure 3: Data is reported as billion metric tonnes. As for Figure 2, Table A1.1.
Figure 4: United Nations Framework Convention on Climate Change (2011). Summary Reports for
CO2 Equivalent Emissions, retrieved 15 April 2011 from http://unfccc.int/ghg_data/ghg_data_unfccc/
ghg_profiles/items/4625.php; World Resources Institute (2009). World Greenhouse Gas Emissions:
2005, retrieved 2 August 2011 from http://www.wri.org/chart/world-greenhouse-gas-emissions-2005.
Data excludes greenhouse gas emissions from land use change.
For the OECD 29 countries are included with Canada, Chile, Israel, Mexico and South Korea
excluded.
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Why CO2e emissions per capita matters
The measure of CO2 concentration in the atmosphere tracks the threat to New Zealand from climate
change. This measure, CO2e emissions per capita, assesses how effectively New Zealand is
changing activities to reduce its own contribution to climate change. CO2e includes CO2 as well as
the warming contribution of other greenhouse gases, with the contribution of each gas expressed as a
CO2 equivalent.
Lord Nicholas Stern, a specialist adviser on economics and climate change, estimates that average
global CO2e emissions per person should be 7 tonnes per annum in 2010 and 4 tonnes in 2030 to
avoid a 2 degree Celsius rise in average temperature that would lead to an estimated 50% chance of
abrupt climate change. In 2005 the estimated global average emissions per person was 6.8 tonnes.
New Zealand‟s current CO2e emissions per capita is 16.8 tonnes per person indicating that a large
reduction of emissions will be required if the threat from climate change is to be reduced.
As a very small country New Zealand‟s direct contribution to climate change is small, around 0.2% of
global emissions, but reducing emissions contributes to the global action needed. Each country will
only agree to make efforts to reduce emissions if other countries do too, so New Zealand needs to
demonstrate the country will participate and do its share. The contribution of 4.4 million New
Zealanders is higher than almost all other groups of 4.4 million people in the world. New Zealand is
also likely to be a participant in any future multilateral agreement to reduce emissions.
As a small country dependent on exports and promoting green credentials, New Zealand needs to
make efforts consistent with that branding. Threats to exports from green marketing efforts in other
countries such as “food miles” can be countered by demonstrating efforts to reduce emissions.
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New Zealand’s performance
New Zealand is a high emissions country with the fifth highest emissions per capita among OECD
countries. Figure 1 shows that only Australia, Luxembourg, USA and Canada have higher emissions.
The main reason New Zealand‟s emissions are higher than average is the large number of cows and
sheep here. Around half of New Zealand‟s emissions are from ruminant animals. High vehicle
ownership, long distances travelled and a relatively inefficient vehicle fleet also contribute to higher
than average emissions. Offsetting those disadvantages, New Zealand‟s historic investment in hydro
and geothermal and recent investment in wind means there is relatively low use of fossil fuels for
electricity generation.
Figure 2 shows the trend of emissions per capita in New Zealand. In 2009 New Zealand achieved
16.8 tonnes per person, the lowest point since the series began in 1990. The decline results from
reduced economic activity due to the recession and to plentiful rainfall leading to high hydro
production and lower use of fossil fuels for electricity generation.
On ratifying the Kyoto Protocol New Zealand agreed to reduce its greenhouse gas emissions to 1990
levels on average over the 2008-2012 commitment period or take responsibility for any emissions
over these levels.
Based on 2009 gross emissions, New Zealand will exceed its Kyoto target emissions by about 20%.
New Zealand is not alone in missing the Kyoto target. Figure 3 shows emissions relative to target for
selected developed countries. Note that the USA in the end did not agree to comply with its Kyoto
target, while Canada did agree but has since withdrawn. Many countries with Kyoto targets are
meeting their targets because economic changes have reduced their output, including former Soviet
Bloc countries and Iceland. European countries may be the exception to this but the test will be to
achieve economic recovery without increasing emissions.
Emissions above the agreed level require purchasing the right to emit from the allowance of some
other country; emissions below the permitted level mean New Zealand would have emissions rights to
sell, or credits. Credits can also be generated through projects that limit the concentration of
greenhouses gases in the atmosphere, either by avoiding emissions that were going to happen, or by
trapping emissions so they do not contribute to atmospheric concentration. Growing trees are
recognised to capture or trap emissions, and New Zealand is getting a significant credit for trees in the
2008-2012 Kyoto commitment period.
The world-wide exercise of measuring and limiting emissions is meant to alter behaviour so that
activities that generate emissions are reduced. If New Zealand continues to generate emissions
under the offset protection of trees, then when those trees are cut down or reach the end of their
growth cycle, New Zealanders will be faced with a dilemma. It may be that, in order to comply with
international commitments and meet market expectations, New Zealanders will either have to abruptly
change their behaviours to reduce emissions or perhaps pay substantial penalties to maintain
emissions. Targeting and tracking gross emissions will encourage behaviour change to avoid such a
dilemma, so the NZahead measure selected does not incorporate offsetting activities such as tree
growth.
However the Kyoto Protocol is based on net emissions. So while New Zealand will not meet
emissions targets in the first commitment period, there is no liability expected due in part to the
growing tree offset. That outcome helps now but the country cannot continue to plant trees
indefinitely while growing emissions. Like other countries, New Zealand will have to transition to a low
carbon economy.
What is being done
While gross per capita emissions in New Zealand have declined in recent years, further reductions
are required. Emissions levels are not on track to meet the targets to avert climate change (further
discussed in the measure CO2 concentration), nor to meet Kyoto‟s gross emissions target for New
Zealand, and there are some business leaders who say New Zealand is not meeting market
expectations.
98

The Government has laid out targets for future emissions. There have been two targets set, one for
2020 and the other for 2050. The 2020 target is a reduction between 10% and 20% below 1990
emissions levels, and the 2050 target is 50% below.
In both cases these are responsibility targets and can be met through a mixture of domestic emission
reductions, the storage of carbon in forests or the purchase of emission reduction units in other
countries. That is valuable for New Zealand economically because emissions due to agriculture could
be continued here while activities elsewhere in the world could be modified to reduce overall
emissions globally. Agriculture is an important part of the New Zealand economy and will be needed
to provide food for the world, and emissions from ruminants do not have feasible means of mitigation
currently.
The Government has made it clear that the Emissions Trading Scheme (ETS) is the main tool to
deliver emissions reductions. There are several complementary programmes like the Global
Research Alliance on Agricultural Greenhouse Gases but those programmes deliver a minority of
expected reductions for New Zealand.
As part of the Kyoto Protocol, New Zealand must report to the United Nations on how expected
emissions reductions will be achieved. The required report involves estimating what emissions would
have been under a business-as-usual scenario and forecasting what emissions will be based on
mitigation efforts. When the Ministry for the Environment estimated the impact of various
programmes for emissions reduction, the ETS was expected to deliver about two thirds of the
expected reductions.
However, the reductions from current policies are delivering much less than is required to meet the
declared targets. Fully realising the forecast reductions would only progress New Zealand one third of
the way towards the 2020 target. Figure 4 shows the actual gross emissions from New Zealand in a
solid line. Future paths are shown with dashed lines including forecast emissions based on business
as usual, forecast emissions with mitigation measures like the ETS, and forecasts using straight line
paths to meet the 10%, 20% and 50% reduction targets.
A United Nations (UN) review of the New Zealand report is a standard step in the Kyoto reporting
process. The UN Expert Review Team‟s February 2011 report noted there was limited explanation as
to how the forecast figures were arrived at and expressed “great concern about the uncertainty
associated with the timeline for inclusion of the major sectors under the ETS” and other policies and
measures needed to reach the 2020 national target.
The ETS is under review by the New Zealand Government. Guidance to a Review Panel directed its
reporting focus to “whether the ETS should continue to scale up to a full obligation and whether new
sectors should incur surrender obligations on current legislated timetables after 2012.”
The Parliamentary Commissioner for the Environment made a submission to the ETS Review, with
specific recommendations that would strengthen the scheme and increase the reduction of emissions.
The mechanisms to transition industries gently into the scheme introduce uncertainty and risk
achieving little change in behaviour, so the Parliamentary Commissioner recommended the transition
periods have certain end dates and more rapid phase-in.
However the Review Panel‟s report of September 2011 recommended implementation of the ETS
slow down. Full obligations for energy, transport and industrial sectors would not occur in 2013 but be
phased in three steps over 2013, 2014, 2015 to ease the price impact on households and businesses.
A more gradual entry of agriculture beyond 2015 is also recommended which the Government
supported in its initial response to the Panel‟s report. Detailed work on the 61 recommendations of
the Panel will be further considered by the Government before legislation and policy is finalised.
Government‟s plans for emissions reductions in New Zealand aim to minimise disruption and cost.
However, the point of the ETS is to achieve change, to avoid dangerous climate change. The
mismatch of goals is a source of much debate. There is little point in New Zealand paying a large
economic cost to reduce emissions if other countries are not playing their part too.
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In the absence of a strong multinational agreement or a strong ETS some businesses are leading the
way on their own initiative. Air New Zealand, the New Zealand Wine Company, Urgent Couriers, and
dozens of other New Zealand companies have become certified carbon neutral through purchase of
offsets. Some business leaders have formed the organisation Pure Advantage to advocate for the
pursuit of „sustainable economic growth‟ with a focus on raising public awareness about the climate
crisis and encouraging clean tech, high-value exports and more renewable energy.
Rationale for the grade of D
New Zealand has one of the highest rates of greenhouse gas emissions per capita in the OECD.
While emissions per capita are reducing, the reductions are more the result of growing tree offsets
and not the result of domestic reduction efforts. Emissions remain well above the 13.6 tonnes per
person level of 1990. Emissions are much higher than the global average emissions required to avoid
an unacceptable risk of abrupt climate change which contributes to the overall grade of D.
While New Zealand is not yet moving to a lower emission lifestyle, introduction of the ETS, business
efforts and public awareness of the need for change indicate that progress in the future is possible.
Target for 2015 of 13.6
The target for 2015 of 13.6 tonnes of CO2e emissions per capita is based on New Zealand meeting
the declared targets of 10% to 20% below 1990 emissions per capita by 2020. Assuming straight-line
progress towards a 15% reduction relative to 1990 levels by 2020 would mean achieving 13.6 tonnes
of CO2e per person in 2015.
Note that this rate of reduction, if achieved by all countries, would still leave the world exposed to an
unacceptably high risk of abrupt climate change. Unless the science proves to be wrong, much
greater reductions will be needed. If those reductions are not achieved then New Zealand and the
world are likely to face a difficult adaptation challenge.
Analytical description and sources
Estimating and summarising the effect and emissions of greenhouse gases can be very complex.
There are several gases which create the greenhouse effect; some have more of an effect than
others and some remain in the atmosphere much longer than others. You can read more about the
science of the greenhouse effect and the relative impact of the various gases at the New Zealand
Government website http://www.climatechange.govt.nz/ or follow links to further sources from the
„start here‟ page at www.realclimate.org. To simplify the discussion, the effect of different gases is
often translated into the equivalent amount of carbon dioxide that would result in a similar effect on
the atmosphere. Carbon dioxide is the most common of the greenhouse gases, in terms of volume
emitted by mankind‟s activities.
Measuring and accounting for these various gases is also very complex, as some activities are
included and others excluded for various reasons from a nation‟s account. In this discussion,
changes due to LULUCF (Land Use, Land Use Change and Forestry) are generally excluded as the
desire is to focus on emitting activities.
More details about definitions of emissions terms for measurement purposes can be found on the
UNFCCC website http://unfccc.int/methods_and_science/items/2722.php.
There are vocal segments of the population which question climate change theory and evidence. In
the documentary film The Great Global Warming Swindle scientists, economists, writers, politicians
and others dispute the scientific evidence for man-made global warming and assert that the
consensus opinion has been influenced by funding and political factors. The website
http://www.skepticalscience.com/ is an effective resource to help you assess the merits of arguments
on the topic, relying on peer-reviewed research but summarising the science in concise,
approachable plain English.
For more New Zealand specific information see a blog you can find at http://hot-topic.co.nz/.
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Figure 1: United Nations Framework Convention on Climate Change (2011). National Inventory
Submissions, data for individual countries retrieved as released April 2011 from http://unfccc.int/
national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/5888.php.
Note: Data is not available for Chile, Israel, Mexico or South Korea.
Population data from The Conference Board (January 2011). Total Economy Database, retrieved 1
May 2011 from http://www.conference-board.org/data/economydatabase/.
Figure 2: United Nations Framework Convention on Climate Change (2011), GHG emission profiles
for Annex I parties – New Zealand, retrieved 10 August 2011 from http://unfccc.int/ghg_data/ghg_
data_unfccc/ghg_profiles/items/4625.php.
Population data as for Figure 1.
Figure 3: Greenhouse gas emissions for 2009 as for Figure 1. Kyoto targets retrieved 4 May 2011
from http://unfccc.int/kyoto_ protocol/items/3145.php. Performance relative to target calculated.
Figure 4: Actual emissions data as for Figure 2. Forecast emissions data from Ministry for the
Environment (December 2009). New Zealand’s Fifth National Communication, retrieved 11 August
from http://www.mfe.govt.nz/publications/climate/nz-fifth-national-communication/page6.html. Target
data calculated. Straight line paths shown would be required to meet the 10%, 20% or 50% reduction
targets.
Further information link for CO2e emissions per capita
The New Zealand's CO2 concentration measure available at
http://www.nzinstitute.org/index.php/nzahead/measures/co2_concentration_in_the_atmosphere1/.
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Figure 4

Why invasive species matters
New Zealand‟s islands have been isolated from the rest of the world for tens of millions of years and
until recently its flora and fauna have evolved with relatively little influence from the arrival of species
from other places. Most of the rest of the world has been exposed to invasions of predators and
parasites as climate changes have led to migrations and sea level falls have created land bridges.
The arrival of humans in New Zealand has led to importation of predators such as rats and stoats,
parasites such as the varroa mite, and other species that harm our natural environment such as
possums and didymo. New Zealand‟s history of relative isolation means that invasive species that
become established in New Zealand may have few natural predators, and local ecologies may not be
well-equipped to adapt to the invasions.
One important consequence of invasive species is the potential extinction and decline of native
species, given their experience of only a limited range of predators. For example, if left unmanaged,
possums would eventually eat their way through our natural forests and stoats would consume most
of our native birds. Extinctions and declines reduce ecological resilience and preclude future benefits
from products and services that might be derived from the species. Most of these native species
losses and declines have limited short term impact on environmental productivity, though they have
large detrimental effects on environmental quality.
Invasive pests also have negative impacts on economic productivity. Pests cause economic damage
when they become established with material costs for surveillance, prevention and response.
The long term outcomes from these invasions will depend on how well they are managed. Efforts to
contain possums and stoats are ongoing with technological advances likely to improve outcomes
provided the effort is sustained. It is expected that many weeds are becoming established in the wild
but are not yet widespread. These weeds will have important future environmental costs. Climate
change may help many of these weeds to flourish.
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New Zealand’s performance
The output loss in 2008 from invasive species is estimated at almost $1.3 billion per annum, mostly in
agriculture and forestry. A further $836 million was spent on pest management with 45% of that spent
by central government or regional councils. Central government spending is concentrated in two
areas: biosecurity (e.g. quarantine activities, pest surveillance and response) and Department of
Conservation pest control on the conversation estate which is around 30% of New Zealand‟s land
area.
Combining these costs and taking account of consequential losses to the economy, Figure 1 shows
the estimated total economic cost of pests in 2008 was $3.3 billion, or almost 2% of GDP. Without
effective biosecurity management these costs could be much higher. The cost estimates do not
include costs of environmental degradation such as loss of habitat and the decline and extinction of
native species.
The table in Figure 2 shows that some individual invasive species can impose significant costs.
Outside of the economic costs, New Zealanders have a responsibility to manage the country‟s native
species and endemic species (those found only in New Zealand and uniquely ours) endowment. The
estimated total number of threatened native species identified in the New Zealand listing carried out in
2004-05 was 2,788, up by 416 since the 2002 listing. Twenty-four percent (668) of the species were
classified as acutely threatened i.e. nationally critical, endangered or vulnerable.
Figure 3 shows most of the acutely threatened species are plants and invertebrates. The
Parliamentary Commissioner for the Environment identified that around 90% of New Zealand‟s birds
and insects are found nowhere else in the world, along with 80% of our plants, all of our 60 reptiles,
four frogs and three bats. Furthermore in a study of 179 countries, New Zealand was ranked as
having the highest proportion of threatened species (Bradshaw, Giam & Sodhi, 2010).
Birds are associated in special ways with New Zealand. Based on 2010 data a large number of New
Zealand‟s native bird species are threatened. Figure 4 compares New Zealand‟s native bird
populations to that of other countries, and shows how many of these species are threatened. Over
half (56%) of New Zealand‟s native bird species are classified as threatened (ICUN Red List).
What is being done
New Zealand is recognised as one of a handful of countries that have invested in coordinated policies
to manage invasive species. The Biosecurity Act of 1993, was a world first; a law specifically to
support systematic protection of all our valued biological systems – introduced and indigenous – from
the harmful effects of exotic pests and diseases (John Hellström, Biosecurity Council chair 2003).
Amendments to this Act, and a range of other Acts, are currently proposed in the Biosecurity Law
Reform Bill, which is an omnibus bill with the purpose of updating the biosecurity system to enable it
to respond to increasing challenges. Included in the bill are proposals to transfer biosecurity costs to
landowners and primary industries rather than importers. Federated Farmers, the Soil and Health
Association of New Zealand, and others have expressed concerns about this and other proposals in
the bill. After considering submissions, the Primary Production Committee reported back to
Parliament for a Second Reading of the Bill on 16 August 2011.
There are many activities that impact the introduction and management of invasive species, which
means that there are many organisations which influence how successful New Zealand is in
protecting native species. Since 2003 the Ministry of Agriculture and Forestry (MAF) has had overall
leadership responsibility for implementing the Biosecurity Strategy published in 2003. One of the
tasks of MAF Biosecurity New Zealand is coordinating efforts across various government agencies
including the Department of Conservation, Ministry of Fisheries, Ministry of Health, Ministry of Science
and Innovation, and more. The coordination is primarily through the Biosecurity Council.
The 2003 Biosecurity Strategy identified issues that were to be addressed in order to improve
processes and manage risks. While a comprehensive review of the strategy has not yet taken place a
new Biosecurity Surveillance Strategy 2020 was launched in February 2010 to help meet the
expectations set out in the overarching strategy. The Surveillance Strategy provides a common vision
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and long-term direction and approach for all the agencies and organisations involved in biosecurity
surveillance. It also established the underlying principles and identified the most important actions to
realise the vision. Implementation is now being progressed and has included establishing two
advisory groups to ensure change is implemented.
In February 2011, the Pest Management National Plan of Action 2010-2035 was published. Its
purpose is to make it easier for everyone involved in pest management to act collectively in New
Zealand‟s best interests. It sets out changes agreed by central and regional government and
identifies four improvement areas: clarify roles and accountabilities; improve and simplify processes;
develop better and more accessible tools; improve capacity for collective action. A series of actions
are set out that are to be delivered within, two, five and 25 years. The plan of action and progress on
it is to be reviewed by 31 December 2015.
Two national pest programmes operate. The National Interest Pests Response (NIPR) aims to
eradicate eleven established pests from New Zealand (see http://www.biosecurity.govt.nz/pests/survmgmt/mgmt/prog/nipr). The National Pest Plant Accord (NPPA) is a cooperative agreement between
the Nursery and Garden Industry Association, regional councils and government departments to
ensure plants that are unwanted organisms cannot be sold, propagated or distributed in New Zealand
(see http://www.biosecurity.govt.nz/pests/surv-mgmt/mgmt/prog/nppa).
Focus on the potential economic impact of invasive species is relevant, but effort and investment are
also required to understand the state of native species. Funding for research to assess the level of
threat and endangerment of New Zealand‟s native species is sporadic, and annual updates of
statistics are not available.
Preventing the extinction of New Zealand‟s unique plant and animal species is a critical element in the
government‟s New Zealand Biodiversity Strategy adopted in February 2000. New Zealand is a
biodiversity hotspot - one of the world‟s treasure chests of unusual life forms, many of which are found
nowhere else. While evidence points to the continued decline of biodiversity and only one eighth of
the conservation estate has any pest control at all, over the past decade there has been some
progress and greater participation in protection activities. Protected areas free of predators have
increased, allowing populations of kiwi and other native species to re-establish. Many of these
programmes depend on local action, but are supported by government funding as well.
In October 2010 the government committed $4 million to enable a three-year testing programme of
innovative self-resetting traps that can kill up to 12 pests before needing to be set again by hand.
Two different types of traps will be trialled from September 2011, one for rats and stoats and another
for possums. Although more expensive than current traps, using 10,000 of these automatic traps
could save $800,000 in labour costs annually and, if successful, provide a significant boost in
protection for New Zealand‟s forests and native species. Research into the biological control of
possums is expected to result in effective biological bait in the next 5 -10 years.
While traps and other poisons assist in controlling pests, based on a careful analysis of the evidence,
the Parliamentary Commissioner for the Environment concluded in June 2011 that not only should the
use of 1080 continue (including aerial operations) to protect the country‟s forests but more of it should
be used. Possums, rats and stoats are devastating national parks and other conservation land and
the creatures that live within them. These predators are widespread and are the greatest threat to the
continued survival of many native birds. All three predators eat eggs and young birds, while rats and
possums have a huge effect on plant life.
In January 2011 the government released a Proposed National Policy Statement on Indigenous
Biodiversity to provide clearer direction to local authorities on their responsibilities for managing
indigenous biodiversity under the Resource Management Act. A report on public submissions along
with Ministry for the Environment recommendations is being prepared. Before finalising the NPS the
Government intends to consider the Waitangi Tribunal‟s report on claim 262 which relates to rights in
respect to indigenous flora and fauna.
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Rationale for the grade of C
New Zealand faces a unique challenge to protect its environment because it does not have many of
the species that cause harm in other countries and because local ecosystems are especially
vulnerable to invasive species. Past decisions to deliberately import damaging species and
international connectedness mean the challenge is large.
Assigning a grade is difficult because international comparisons are not meaningful and objective
trend data is not available for important metrics. New Zealand scores poorly on established invasive
species, with high economic and environmental quality costs. New Zealand scores well for having
developed strategies and action plans for biosecurity and biodiversity. Vigorous and largely effective
efforts on biosecurity, together with progress to protect habitats, threatened species and eradicate
established invasive species, have occurred over recent years. On balance a grade of C.
Target for 2015 of reduced annual costs
Assessing progress is likely to involve substantial judgement. The data that is gathered to estimate
annual costs due to invasive species is collected over several years and not comprehensively
updated each year. Unpredictable events like new introductions can radically change the expected
cost of invasive species.
Successful performance would be reducing the ongoing costs of species already introduced, while
making reasonable investments to avoid further introductions.
Assuming no serious events, the target is to reduce the cost of invasive species, through efficient
investment in eliminating or controlling established species and avoiding further introductions.
Analytical description and sources
Figure 1: MAF Biosecurity New Zealand (2009, September) Economic costs of pests to New
Zealand, a report prepared by Giera, Nick & Bell, Brian from Nimmo-Bell, retrieved on 21 January
2010 from http://www.biosecurity.govt.nz/files/pests/surv-mgmt/economic-costs-of-pests-to-newzealand.pdf. The cost estimates on p.3 are in 2008 dollars and were obtained by collecting
information on economic costs from previous studies, from 1999 or later, rather than conducting new
analyses on individual pest species. Annual defensive expenditure is $836.4 million. Losses in
upstream and downstream services and industries is calculated from Production losses with multiplier
($2,454) less Total output losses ($1,292).
Figure 2: Same as for Figure 1. Table 4.6: List of common invasive species and associated annual
production loss, pp 39-40.
Figure 3: Hitchmough, R., Bull, L., & Cromarty, P. (2007, January). New Zealand Threat
Classification Systems List 2005, Department of Conservation. Table 1 Distribution of Threat
Rankings by Taxonomic Group, p13. Retrieved on 22 March 2010 from
http://www.doc.govt.nz/publications/conservation/nz-threat-classification-system/nz-threatclassification-system-lists-2005/.
A Department of Conservation Factsheet on The New Zealand Threat Classification System is
available from http://www.doc.govt.nz/publications/conservation/nz-threat-classification-system/.
Figure 4: The International Union for Conservation of Nature and Natural Resources (IUCN) Red List
of Threatened Species provides taxonomic, conservation status and distribution information on plants
and animals that have been globally evaluated using the IUCN Red List Categories and Criteria. This
system is designed to determine the relative risk of extinction, and the main purpose of the IUCN Red
List is to catalogue and highlight those plants and animals that are facing a higher risk of global
extinction (i.e. those listed as Critically Endangered, Endangered and Vulnerable).
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Data was sourced from the IUCN Red List version 2010.4, Table 8: Total endemic and threatened
endemic species in each country (totals by taxonomic group), retrieved on 22 March 2011 from
http://www.iucnredlist.org/about/summary-statistics. The table focuses on endemic species only (i.e.,
species occurring naturally within one country only) and only presents figures for species groups that
have been completely assessed.
Further information links for invasive species
Parliamentary Commissioner for the Environment (2011, June) Evaluating the use of 1080: Predators,
poisons and silent forests available at http://www.pce.parliament.nz/publications/allpublications/evaluating-the-use-of-1080-predators-poisons-and-silent-forests.
Bradshaw, C.J.A., Giam, X. and Sodhi, N.S. (2010, May) Evaluating the relative environmental impact
of countries available at http://www.plosone.org/article/info:doi/10.1371/journal.pone.0010440.
Biosecurity Council (2003, August) Tiakina Aotearoa Protect New Zealand: The Biosecurity Strategy
for New Zealand and associated documents are available at
http://www.biosecurity.govt.nz/biosec/sys/strategy/biostrategy.
MAF Biosecurity New Zealand (2009, November) Biosecurity Surveillance Strategy 2020 is available
at http://www.biosecurity.govt.nz/strategy-and-consultation/strategy/strategy/pestmanagement/surveillance.
MAF Biosecurity New Zealand (2011, February) Pest Management National Plan of Action available
at http://www.biosecurity.govt.nz/pests/surv-mgmt/mgmt/future-project.
An interactive key for the identification weed species in New Zealand is available at
http://www.landcareresearch.co.nz/research/biosystematics/plants/weedskey/index.asp.
The Department of Conservation is coordinating implementation of The New Zealand Biodiversity
Strategy (2000, February). Seven other government agencies are involved in implementing parts of
the strategy which is available at http://www.biodiversity.govt.nz/picture/doing/nzbs/index.html.
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Figure 4

Why net migration matters
The net migration of citizens reveals how New Zealanders assess New Zealand as a place to live. A
range of factors might make a citizen move abroad or stay in New Zealand. A citizen‟s decision to
move abroad or to return home indicates that the net effect of all of these factors is negative, or
positive.
The most important reason to include net migration of New Zealand citizens as an overall measure is
because changes in migration of citizens indicate how satisfied people are with their country, and how
it compares with other places they could live.
The focus is on New Zealand citizens because they are generally free to leave and return to New
Zealand without restriction, whereas migrants who are not citizens may not have the same range of
options available, and changes in immigration policies affect overall migration rates.
Citizens usually start their migration in New Zealand. Of those who leave, only some will return so
even a country that is performing well should have more citizens leaving than returning.
New Zealand invests public resources to develop productive citizens. If those citizens then leave to
contribute to other countries then those other countries will gain the benefit from New Zealand‟s
investment. It does not follow that citizens should be discouraged from leaving, because citizens who
have international experience are especially valuable. The skills citizens learn overseas and the
connections they establish allow them to make important contributions to businesses and their
communities.
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If large numbers of citizens are leaving and New Zealand does not have sufficient workers then
immigration can fill the gap. Immigrants bring important skills and connections too, and they increase
the diversity of New Zealanders. If too many citizens are leaving then large numbers of immigrants
are required to replace them. There are costs as well as benefits from immigration, because of the
need for migrants to get established in their new country.
New Zealand’s performance
Over the past three decades long-term net migration of New Zealand citizens has been outwards, as
shown in Figure 1. Departures of New Zealand citizens are more volatile than arrivals which show
relatively little variation year-to-year. The net outward migration for the year to June 2011 was
29,904, more than double the June 2010 year at 14,236 and above the previous eight years, except
2008. Departures tend to grow when the global economy is performing well so reduced outward
migration in the June 2010 year is partly explained by the recession. However the departures have
risen in the June 2011 year, with a jump from Christchurch following the earthquake that damaged
many homes and businesses on 22 February 2011.
In addition to the increase in New Zealand citizens departing, more of them are leaving for Australia.
Over half (56%) the New Zealanders who left permanently went to Australia, as shown in Figure 2.
This is higher than the share in the June 2010 year (48%). Asia (14%) and the United Kingdom
(12%) are the next largest destinations for New Zealand citizens departing in the June 2010 year.
According to a 2001 Treasury report on migration flows to Australia, the skills distribution of New
Zealanders who cross the Tasman is very similar to that of the population as a whole (Glass & Choy,
2001). More recent research shows that New Zealanders living in Australia generally have the same
characteristics as those remaining in New Zealand but Australians in New Zealand are more skilled
than Australians in Australia (Stillman & Velamuri, 2010).
In the early 2000s New Zealand‟s proportion of tertiary qualified citizens living abroad at 8.2% was
close to the OECD average of 6.9%, as shown in Figure 3. New Zealand educates a higher
proportion of its population aged 25-64 to a tertiary qualified level (40%) compared to the OECD
average of 30% (as shown in Figure 4 of the Educational achievement measure). Departing highly
skilled New Zealand citizens are also replaced by highly skilled citizens from other countries, creating
a „brain exchange‟ rather than a „brain drain‟ (Lidgard & Gilson, 2002).
Growing departures have been driving net migration of New Zealand citizens recently. There was an
average of 24,000 long-term departures per annum over the 16 year period from 1995-2010
compared to 19,000 in the period 1979-1994, as shown in Figure 4.
What is being done
Survey research shows that most people who leave New Zealand go for new experiences or for
economic opportunities. Therefore policies that will improve net migration of citizens are those that
make New Zealand a more attractive place to live and those that improve economic performance.
A country where residents are happy with the life they experience is more likely to be one where
citizens who have departed remain confident they would return in the future. According to Gallup‟s
global wellbeing surveys conducted over 2010, 63% of New Zealanders rated their lives as “thriving”,
placing the country in seventh equal position out of a total of 124 countries. 35% of New Zealanders
rated their lives as “struggling” and only 2% as “suffering”. So life in New Zealand is attractive for
many.
With over half the people permanently departing New Zealand going to Australia, progress towards
Government‟s goal of closing the GDP per capita gap with Australia would improve the migration
outcome.
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Efforts by the Kiwi Expat Association (KEA) to connect with people living overseas strengthen links
with New Zealand and may make it more likely that New Zealanders will return. Those links are
potentially valuable, even if New Zealanders do not return, because of the value for New Zealand of
international connectedness. KEA has initiated a network of highly skilled Kiwis who have returned to
Auckland and migrants who have moved there, to foster and retain international experience for the
benefit of New Zealand.
The Department of Labour maintains http://www.newzealandnow.govt.nz/ which contains a section
providing information to help expatriates who are returning home and links to documentation for visa
applications for their partners. Policy changes to better facilitate access for partners and dependants
of expatriates has led to priority processing for residence applications from partners of expatriates.
Partners and dependents are now eligible for a permanent resident visa in the first instance, rather
than the resident visa that most other migrants get.
Rationale for the grade of C
New Zealand‟s current performance on net migration of citizens is broadly comparable with past
performance, when population growth and economic conditions are taken into account. The number
of New Zealanders returning is roughly constant, indicating that New Zealand retains its appeal.
However, New Zealand has a relatively high proportion of citizens living overseas, and there is a
steady flow to Australia where wages are higher.
Evidence of a trend for more New Zealanders to return, for fewer to leave for Australia, or of policies
that are likely to be effective in reducing net outflows would justify a B, but current evidence results in
a grade of C.
Target for 2015 of -15,000
With an average of 25,000 New Zealand citizens returning each year over the last decade and an
average of around 48,000 departing, the average net loss has been around 23,000 citizens. If returns
continue to average around 25,000 but departures were reduced to 40,000, a target of 15,000 net
outward migration for 2015 results.
Analytical description and sources
New Zealand citizen net migration is used for this measure and differs from overall net migration as
set out below. It includes New Zealand citizens arriving from abroad for an intended period of 12
months or more, minus citizens departing for an intended period of 12 months or more.
Arrivals

Overall
net
migration

Number of permanent and long-term
arrivals (including overseas migrants
who arrive in New Zealand intending to
stay for a period of 12 months or more)

=

–

New Zealand residents departing
for an intended period of 12 months or more

Departures
Number of permanent and long-term
departures

+
Overseas visitors departing New
Zealand after a stay of 12 months or more

Net migration data is subject to caution because unauthorised movements are not taken into account
in the inflows and these are significant in some OECD countries. In addition the data on outflows are
of uneven quality, with departures being only partially recorded in many countries or having to be
estimated in others.
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Figure 1: Statistics New Zealand, Infoshare database: International Travel and Migration. Permanent
& long-term migration by every country of residence and citizenship (Annual-Jun), retrieved 10 August
2011 from http://www.stats.govt.nz/infoshare/.
Figure 2: Statistics New Zealand. International Travel and Migration: June 2011-Tables. Data is from
Table 7: Permanent and long term departures by country of next permanent residence, retrieved 10
August 2011 from
http://www.stats.govt.nz/browse_for_stats/population/Migration/IntTravelAndMigration_HOTPJun11.a
spx.
Note: „Other/Not stated‟ includes 1.5% of respondents not indicating their next country of permanent
residence.
st

Figure 3: OECD (2008). A Profile of Immigrant Populations in the 21 Century: Data from OECD
countries, data retrieved 12 March 2011 from
http://lysander.sourceoecd.org/vl=2308070/cl=47/nw=1/rpsv/cw/vhosts/oecdthemes/99980142/v2008
n1/contp1-1.htm.
Note: Measure is calculated for OECD countries where data was available. Data from the 2000 round
of censuses (most conducted in 2001) was used for 22 countries and population register data for four
(Denmark, Finland, Norway and Sweden). For a few countries, some of the themes included in the
database were not covered by either population censuses or registers; in these cases labour force
surveys (LFS) provided by Eurostat were used and averaged over the period 1998-2002. LFS data
were used in all tables for the Netherlands and Germany. Full methodology details are provided in
Annex A of the report.
Figure 4: Statistics New Zealand, Infoshare database: International Travel and Migration. Permanent
& long-term migration by every country of residence and citizenship (Annual-Dec), retrieved 14 March
2011 from http://www.stats.govt.nz/infoshare/.
Note: Figures for „Net other citizens‟ have been calculated by subtracting New Zealand citizens from
the total of all citizenships.
Further information links for net migration
Glass, H. & Choy, W.K. (2001). Brain Drain or Brain Exchange? Treasury Working Paper 01/22
available at http://www.treasury.govt.nz/publications/research-policy/wp/2001/01-22/twp01-22.pdf.
Lidgard, J.M. & Gilson, C. (2002). Return migration of New Zealanders: Shuttle and circular migrants,
New Zealand Population Review, 28(1), 99-128. Available at
http://www.waikato.ac.nz/__data/assets/pdf_file/0010/76555/nzpr02-28-lidgard.pdf.
Poot, J. (2009, May). Trans-Tasman Migration, Transnationalism and Economic Development in
Australasia, Motu Working Paper 09-05, Motu Economic and Public Policy Research, Wellington.
Available at http://www.motu.org.nz/publications/detail/transtasman_migration_transnationalism_and_economic_development_in_austral.
Stillman, S. & Velamuri, M. (2010). Immigrant Selection and the Returns to Human Capital in New
Zealand and Australia, International Migration Settlement & Employment Dynamics, Department of
Labour, Wellington. Available from http://www.dol.govt.nz/publication-view.asp?ID=344.
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