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PREFACE

Preface
Greenhouse gas emissions from the New Zealand 
energy sector are of particular interest to policy-makers 
and the wider public. This report provides a picture 
of direct greenhouse gas emissions from energy and 
industrial processes for the calendar years 1990–2007. 
Emissions from non-energy sources including land use, 
land use change and forestry, agriculture and waste are 
also presented at a summary level. 

Energy emissions are presented as carbon dioxide 
equivalent (CO2-e) emissions from the direct greenhouse 
gases – carbon dioxide (CO2), methane (CH4) and nitrous 
oxide (N2O) – based on their global warming potential. 
Carbon dioxide emissions from industrial processes 
and biomass are also presented. This information 
is also available at www.med.govt.nz/energy/ghg/
along with estimates of indirect greenhouse gases 
from the energy sector. The indirect greenhouse gases 
covered on the website include: oxides of nitrogen (NOx), 
carbon monoxide (CO), non-methane volatile organic 
compounds (NMVOCs) and sulphur dioxide (SO2).

This report updates the annual series, and includes 
revised estimates for the years 1990–2007 where 
improved data or methods have been applied. The base 
year of 1990 is that generally used for greenhouse gas 
emissions inventories by parties to the United Nations 
Framework Convention on Climate Change (UNFCCC). 
This convention, ratifi ed by New Zealand in 1993, is at 
the centre of international efforts to mitigate and adapt 
to climate change.

This report contributes to the national inventory report 
prepared annually by the Ministry for the Environment, 
which covers emissions and removals of greenhouse 
gases as part of New Zealand’s obligations under the 
UNFCCC and the Kyoto Protocol. 

What’s New
Changes to the New Zealand Energy Greenhouse Gas 
Emissions report since last year’s edition include:

Emissions from electricity generation have been • 
revised based on improved fuel input allocation, 
particularly for coal and oil.
Fugitive emissions from geothermal electricity • 
generation now include improved information on 
emissions from the Tarawera geothermal plant.
Emissions from urea production are allocated • 
between both ‘Manufacturing Industries’ and 
‘Industrial Processes’. This is to ensure emissions 
that arise from fuel combustion during urea 
production are accounted for separately from 
those arising from the chemical process.
Data revisions have resulted in a small reallocation • 
of emissions between ‘National Transport’ and 
‘Other Sectors’ for 2005 and 2006. 
A time-series of emissions factors for liquid fuels • 
now being used.
Allocation of fuel to marine transport has • 
been improved to capture historical fast ferry 
consumption. 

Further enhancements to the Energy Greenhouse 
Gas Emissions report are envisaged. Suggestions and 
comments are welcomed and should be submitted to 
energyinfo@med.govt.nz.
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CHAPTER 1
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Energy, Industrial Processes and Solvents Agriculture Waste

Like many countries, New Zealand is concerned about 
the potential adverse effects of climate change. Long-
term risks to New Zealand’s national interests include 
rising sea levels affecting the coastal environment 
and infrastructure, reduced agricultural production, 
and adverse effects on native ecosystems and natural 
resources1. New Zealand has also recognised that 
climate change is a global challenge and that inaction 
would risk its international credibility. 

It was in this broad context that in 1993 New Zealand 
ratifi ed the United Nations Framework Convention on 
Climate Change (UNFCCC). This step was followed 
by ratifi cation of the Kyoto Protocol in 2002. As a party 
to the Kyoto Protocol, New Zealand has committed 
to reducing its emissions of greenhouse gases over 
2008–2012 (the fi rst commitment period) to 1990 levels 
or take responsibility for any emissions above this level 
if it cannot meet this target.

1.1 New Zealand’s Greenhouse Gas 
Emissions
The information on energy sector emissions in this report 
will feed into the 2009 edition of the New Zealand’s 
Greenhouse Gas Inventory, published by the Ministry 
for the Environment (MfE) as part of New Zealand’s 
obligations under the UNFCCC and the Kyoto protocol. 

1. Overview
The national inventory of greenhouse gas emissions 
includes emissions from agriculture, waste, land use 
change and other factors. Table 1.1 shows gross CO2 

equivalent emissions and removals by each sector, as 
published in MfE’s latest inventory report2. 

In 2006, it was estimated that New Zealand emitted 
around 78 million tonnes of CO2 equivalent greenhouse 
gases into the atmosphere (refer Figure 1.1). However, 
through carbon sinks, such as forested land, an 
estimated 23 million tonnes was removed. This resulted 
in New Zealand’s estimated ‘net’ emissions of CO2 
equivalent greenhouse gases for 2006 totalling 
55 million tonnes. 

1.2 New Zealand’s Energy 
Greenhouse Gas Emissions
The key focus of this report is to present annual statistics 
on emissions from the production and combustion of 
fuel in New Zealand’s energy sector since 1990. For 
completeness, this report also presents statistics on 
emissions arising from the use of energy products 
(e.g. coal and gas) in industrial processes such as 
steel making and emissions from the use of biomass. 
Figure 1.2 presents a schematic summary of the 
emissions categories which also forms the general 
structure of this report. 

1 Review of Climate Change Policies, Ministry for the Environment, November 2005.
2 National Inventory Report, New Zealand’s Greenhouse Gas Inventory 1990-2006, Ministry for the Environment, April 2008. 

Figure 1.1: Gross CO2  Equivalent Emissions by Sector (Excluding Carbon Sinks): 1990–2006
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Table 1.1: Greenhouse Gas Emissions and Removals in CO2 Equivalent: 1990–2006

CO2 Equivalent (kt) 1990 1995 2000 2005 2006 % Change 
1990–06

% Change 
2005–06

All Gases (net) 41,299 48,561 50,734 53,472 54,951 +33.1% +2.8%
All Energy 23,600 25,197 29,117 33,559 34,102 +44.5% +1.6%
Industrial Processes 3,173 3,226 3,469 4,073 4,037 +27.2% -0.9%
Solvent and Other Product Use 42 45 47 44 40 -3.0% -9.1%
Agriculture 32,499 33,745 35,959 37,579 37,668 +15.9% +0.2%
Land Use Change and Forestry -20,508 -15,925 -19,974 -23,682 -22,749 +10.9% -3.9%
Waste 2,493 2,273 2,116 1,898 1,854 -25.6% -2.3%
CO2 (net) 4,686 11,207 11,013 12,005 13,344 +184.8% +11.2%
All Energy 22,742 24,336 28,038 32,430 32,835 +44.4% +1.2%
Industrial Processes 2,499 2,854 3,004 3,320 3,323 +33.0% +0.1%
Solvent and Other Product Use n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Agriculture n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Land Use Change and Forestry -20,555 -15,983 -20,029 -23,746 -22,814 +11.0% -3.9%
Waste n.a. n.a. n.a. n.a. n.a. n.a. n.a.
CH4 25,536 25,808 27,219 27,371 27,615 +8.1% +0.9%
All Energy 715 681 862 861 998 +39.5% +15.9%
Industrial Processes 20 58 101 14 17 -15.8% +17.8%
Solvent and Other Product Use n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Agriculture 22,413 22,900 24,253 24,713 24,866 +10.9% +0.6%
Land Use Change and Forestry 43 50 44 50 49 +15.7% -0.3%
Waste 2,344 2,118 1,958 1,733 1,685 -28.1% -2.8%
N2O 10,423 11,233 12,139 13,358 13,295 +27.6% -0.5%
All Energy 142 180 217 268 269 +88.9% +0.3%
Industrial Processes n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Solvent and Other Product Use 42 45 47 44 40 -3.0% -9.1%
Agriculture 10,086 10,845 11,706 12,866 12,802 +26.9% -0.5%
Land Use Change and Forestry 5 9 11 15 15 +207.1% +4.0%
Waste 149 155 158 165 169 +13.6% +2.3%
HFCs (Industrial Processes) n.a. 148 297 662 593 n.a. -10.5%
PFCs (Industrial Processes) 642 151 58 59 91 -85.8% +53.6%
SF6 (Industrial Processes) 12 15 8 17 13 +7.4% -22.4%

Chapter 2 presents New Zealand’s energy sector 
emissions on both a fuel type and sub-sector basis. The 
sub-sectors presented are Transport, Transformation 
(including electricity generation), Manufacturing 
Industries, Other Sectors and Fugitive emissions. 
At a total sector level New Zealand’s energy sector 
emissions have increased by almost 40% since 1990, 
or 2% per annum. 

Chapter 3 presents emissions  from Industrial Processes 
both as a national CO2 total and by the specifi c processes 
of Iron and Steel, Aluminium, Hydrogen, Cement, Lime 
and Urea production. Since 1990, emissions from 
Industrial Processes have increased by over 40%, or 
2% per annum. This chapter also includes a summary 
of CO2 emissions for biomass. 

Chapter 4 presents a summary of the emission factors 
and methods used to calculate emissions. It also 
includes a useful summary of emission factors for liquid 
fuels (e.g. petrol, diesel) on a kg CO2-e/l basis and 
electricity emissions on a tCO2-e/MWh basis.   

1.3 International Context
According to the International Energy Agency1, key 
fi ndings on fuel combustion emissions between 1990 
and 2005 were that:

New Zealand’s CO• 2 emissions for this sector 
in 2005 were 0.13% of global fuel combustion 
emissions;
CO• 2 emissions from fuel combustion in New 
Zealand increased by 63% since 1990; compared 
to the rate of increase for total global emissions 
of (about 29%); and
In 2005, CO• 2 emissions from fuel combustion in 
New Zealand were 8.51 tonnes per capita, an 
increase of 34% since 1990.

Details on international comparisons from fuel 
combustion are provided in Chapter 5.

1 CO2 Emissions from Fuel Combustion, 1971–2005, International Energy Agency, 2007.

Note: The time series for the Energy and Industrial Processes sectors presented in this table may differ from those reported in the 2008 
New Zealand National Greenhouse Gas Inventory as a result of updated information.



31ENERGY GREENHOUSE GAS EMISSIONS 1990-2007

INTERNATIONAL COMPARISONS

 Figure 5.3:  CO2 Emissions from Fuel Combustion as a Ratio of GDP (US$) for OECD Countries in 2005

Figure 5.4:  CO2 Emissions from Fuel Combustion as a Ratio of GDP ( PPP) for OECD Countries in 2005
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CHAPTER 5

 Table 5.1:  CO2 Emissions from Fuel Combustion 1990–2005 by rank of percentage contribution1

Notes:
1 Each country is recommended to revise historical information and update results if necessary for annual submission to  the 

IEA. Therefore, information presented in this report might be different from previous publications.  
2 ‘World Total’ includes the non-OECD total and OECD total, as well as international marine bunkers and international aviation.  

Selected Countries 1990 1995 2000 2002 2003 2004 2005 Contribution
 %

1990-2005
 % changemillion tonnes of CO2

O
E

C
D

USA 4,851 5,109 5,701 5,653 5,712 5,792 5,817 21.44% 19.9%
Japan 1,058 1,141 1,172 1,194 1,203 1,201 1,214 4.47% 14.8%
Germany 968 881 831 836 846 850 814 3.00% -15.9%
Canada 429 461 530 532 555 550 549 2.02% 27.9%
UK 558 528 522 526 540 540 530 1.95% -5.0%
Italy 398 411 426 434 453 451 454 1.67% 14.0%
France 355 357 379 379 387 387 388 1.43% 9.3%
Australia 260 280 339 347 348 355 377 1.39% 45.1%
Spain 207 236 286 304 312 330 342 1.26% 64.8%
Netherlands 158 172 174 180 185 186 183 0.67% 15.7%
Czech Rep 154 121 118 115 118 119 118 0.44% -23.3%
Belgium 109 115 119 112 120 115 112 0.41% 2.7%
Greece 71 73 88 91 94 94 96 0.35% 35.6%
Austria 58 61 64 70 75 76 77 0.28% 33.6%
Portugal 40 49 60 63 59 60 63 0.23% 59.1%
Hungary 71 59 56 56 58 57 58 0.21% -18.2%
Denmark 51 58 50 51 57 51 48 0.18% -6.2%
Switzerland 41 42 42 42 44 45 45 0.17% 9.0%
Ireland 31 33 41 43 42 42 44 0.16% 41.7%
Slovak Rep 57 41 37 39 39 38 38 0.14% -32.8%
Norway 29 33 34 33 36 36 37 0.14% 28.9%
New Zealand 21 25 32 35 36 34 35 0.13% 63.1%
Luxembourg 11 8 8 9 10 11 11 0.04% 7.2%

N
on

-O
E

C
D China 2,244 3,022 3,077 3,347 3,871 4,587 5,101 18.80% 127.3%

Russia 2,189 1,589 1,514 1,503 1,538 1,529 1,544 5.69% -29.5%
India 587 780 968 1,008 1,033 1,110 1,148 4.23% 95.5%
Bulgaria 75 54 42 42 47 45 46 0.17% -38.7%
Estonia 36 16 15 14 16 17 16 0.06% -56.0%

World Total2 21,024 21,808 23,487 24,076 25,090 26,320 27,136 71.13% 29.1%
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Glossary
Anthropogenic Emissions
These are emissions that result from human activities 
(e.g. the emissions from the combustion of petrol in 
an automobile) as opposed to emissions that occur 
naturally (biogenic emissions). 

Biogenic Emissions
These emissions are also known as non-anthropogenic 
emissions. They are not caused by human activity (e.g. 
the emissions from an erupting volcano or geyser).

Biogas
Biogas is methane produced by the fermentation of 
organic matter. In New Zealand, biogas is recovered 
from landfi lls and sewage.

Bunker Fuels
Bunker fuels are fuels used in international marine 
transportation.

CO2-e or CO2 equivalent
Measures the combined climate changing potential of 
emissions of multiple greenhouse gases.  Emissions of 
each gas are converted to an amount of CO2 that would 
cause the same climate change impact and summed.  

Direct Gases
Emissions from carbon dioxide (CO2), methane (CH4) 
and nitrous oxide (N2O) have global warming potentials 
identifi ed by the Intergovernmental Panel on Climate 
Change and are classifi ed as direct greenhouse gases.  
Other gases are also categorised as direct gases.  For 
further information, refer to www.ipcc.ch.

Emission Factor
A unique value for scaling emissions to activity data in 
terms of a standard rate of emissions per unit of activity 
(e.g. grams of carbon dioxide emitted per barrel of fossil 
fuel consumed). It is used to calculate the amount of 
greenhouse gas emitted – the product of the emissions 
factor and the amount of energy used.

Energy Emissions
Energy emissions are emissions from fuel combustion, 
production, storage and distribution. It does not include 
emissions from the combustion of biomass or emissions 
from bunker fuels.

Feedstock
This is raw material directly used in the production of 
goods. This is not the same as fuel used to power the 
production process as this only indirectly contributes to 
the production of goods.

Flaring
Flaring is usually the burning of natural gas (mostly 
comprising CH4) to dispose of that which cannot be 
contained or used productively. The gas is fl ared rather 
than simply vented primarily for safety reasons, but 
also it is worth noting that the resulting CO2 has a lower 
global warming potential than CH4.

Fugitive Emissions
Fugitive emissions result from the leakage of gases 
during various human activities. In practice this refers 
to emissions from natural gas fl aring and processing, 
and to transmission and distribution leakages of gas. 
Also included are CH4 emissions from coal mining and 
post-mining activities and emissions from geothermal 
fi elds.

Global Warming Potential 
Global Warming Potentials (GWP) are calculated as 
the ratio of the radiative forcing of one kilogramme of  
greenhouse gas emitted to the atmosphere to that from 
one kilogramme of carbon dioxide over a period of time 
(e.g. 100 years).  

Greenhouse Gases
Atmospheric gases that increase the earth’s temperature 
by absorbing outgoing infrared radiation from the earth’s 
surface.  Man-made greenhouse gases that have a 
direct effect are carbon dioxide (CO2), methane (CH4) 
and nitrous oxide (N2O).  Indirect greenhouse gases 
which react to form direct greenhouse gases in a 
relatively short time include carbon monoxide (CO), 
other oxides of nitrogen (NOx), and non-methane volatile 
organic compounds (NMVOCs).  Water vapour (H2O) 
is also a greenhouse gas, but its concentration in the 
atmosphere is naturally regulated.  

Gross Emissions
For the purposes of this report, gross emissions are 
greenhouse gas emissions from energy sources and 
industrial processes. This is in contrast to net emissions, 
which includes all carbon sinks, i.e. the IPCC’s ‘Land 
Use, Land Use Change and Forestry’ category. New 
Zealand reports gross and net emissions under the 
UNFCCC.

Indirect Greenhouse Gases
Emissions of carbon monoxide (CO), oxides of nitrogen 
(NOx), non-methane volatile organic compounds 
(NMVOCs), and sulphur dioxide (SO2) are not included 
in global warming potential-weighted greenhouse gas 
emission totals.  They are reported in greenhouse gas 
inventories for completeness.  

GLOSSARY
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Industrial Process Emissions
These are emissions which are a by-product of industrial 
or chemical processes. This excludes emissions from 
fuel combustion used in the process, which are reported 
under ‘Energy’. In New Zealand, industrial process 
emissions come from the manufacture of iron and steel, 
aluminium, hydrogen, urea, cement and lime.

Abbreviations
CH4 methane
CNG compressed natural gas
CO carbon monoxide
CO2 carbon dioxide
GCV gross calorifi c value
GDP Gross Domestic Product
GWP Global Warming Potential
IEA International Energy Agency
IPCC Intergovernmental Panel on Climate Change
Kapuni LTS Kapuni Low Temperature Separation
kt kilotonne
LPG liquefi ed petroleum gas
LULUCF Land Use, Land Use Change and Forestry
Mt megatonne
NCV net calorifi c value
NMVOCs non-methane volatile organic compounds
N2O nitrous oxide
NOX other oxides of nitrogen
OECD Organisation for Economic Cooperation and Development
PJ petajoule
PPP purchasing power parity
SO2 sulphur dioxide
t tonne
UNFCCC United Nations Framework Convention on Climate Change

Common Global Warming Potentials
CO2 = 1 HFC-32 = 650
CH4 = 21 HFC-125 = 2,800
N2O = 310 HFC-134a = 1,300
CF4 = 6,500 HFC-143a = 3,800
C2F6 = 9,200 HFC-227 ea = 2,900
SF6 = 23,900

Conversion Factors
From element basis to molecular mass From molecular mass to element basis
C → CO2: C × 44/12 (3.67) CO2 →  C:  CO2 × 12/44 (0.27)
C → CH4: C × 16/12 (1.33) CH4 →  C:  CO2 × 12/16 (0.75)
N → N2O: N × 44/28 (1.57) N2O →  N:  N2O × 28/44 (0.64)

Units
1 t (tonne) = 1,000 kg = 1,000,000 g
1 kt (kilotonne) = 1,000 t
1 Mt (megatonne) = 1,000 kt =1,000,000 t
1 Gg (gigagram) = 109 g = 1 kt
1 PJ (petajoule) = 1015 J

Sequestered Carbon
This is carbon which is stored in a product. For 
example, some of the carbon in natural gas used in the 
production of methanol is sequestered as opposed to 
being emitted. 

ABBREVIATIONS AND UNITS

Abbreviations and Units
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Technical Notes
Methodology
The methods used to calculate emissions in this 
publication follow the IPCC Revised Guidelines (IPCC 
1996). Only emissions from human activities have 
been estimated, as natural emissions are outside the 
scope of this inventory. Combustion emission factors 
are used to estimate the amount of a greenhouse gas 
emitted from a given quantity of fuel. The factors are 
expressed in terms of quantity of the greenhouse gas 
released per unit of energy of the fuel combusted. Other 
emission factors that do not involve combustion or the 
use of fuel are expressed in terms of emissions per unit 
of production or some other kind of activity. The CO2 
emission factors used in the inventory are mainly based 
on New Zealand-specifi c sources while most of the 
non-CO2 emission factors are from the IPCC Revised 
Guidelines (IPCC,1996).

2003 Emission Factor Review
In 2003, the emission factors for calculating greenhouse 
gas emissions from energy use were reviewed in 
accordance with the IPCC Good Practice Guidance 
(IPCC, 2000) for the preparation of emission inventories. 
The aim of the review was to give a more accurate 
picture of New Zealand’s emissions and to replace 
outdated New Zealand-specifi c emission factors that 
were derived in the early 1990s. With respect to non-
CO2 emissions, an IPCC default emission factor was 
adopted in most cases as no defendable justifi cation 
was found for the continued use of the old New Zealand-
specifi c emission factor. In addition, in a number of 
cases where an IPCC default was previously used a 
more appropriate alternative IPCC factor was adopted 
based on the review. As a result of this review and the 
update of the emission factors, CO2 emissions were 
relatively unaffected but non-CO2 emissions were 
affected signifi cantly.

Carbon Dioxide Emissions
Carbon dioxide emissions from the combustion of fuel 
can be estimated with a greater degree of certainty 
as these emissions depend almost exclusively on the 
carbon content of the fuel, which is generally known 
with a high level of certainty. The amount of carbon 
released as a result of combustion can be estimated by 
multiplying the amount of fuel combusted, expressed 
in units of energy, by a carbon emission factor. CO2 

emissions can be derived by substituting the carbon 
emission factor with a CO2 emission factor, calculated 
by multiplying the carbon emission factor by 44/12 – the 
ratio of the molecular weight of CO2 to the molecular 
weight of carbon. The CO2 emission factors listed in 
this report are calculated in this way.

However, simply multiplying fuel consumption by a CO2 

emission factor, as above, does not allow for the small 
proportion of the carbon that remains unoxidised due to 
incomplete combustion. The fractions of carbon oxidised 
assumed in this report are 0.995 for gas, 0.99 for liquid 
fuels and 0.98 for coal. These are recommended default 
factors taken from the IPCC Revised Guidelines (IPCC, 
1996). Also, CO2 emissions estimates reported yearly by 
New Zealand to the UNFCCC have always discounted 
for unoxidised carbon.

The following illustrates how CO2 emissions from 
combustion are estimated in this report. Diesel has 
a CO2 emission factor of 69.39 kt CO2/PJ. In 2006, 
the national transport sector used 87.74 PJ of diesel. 
Therefore, the estimated amount of CO2 released from 
diesel consumption in 2007 from its use in national 
transport is:

69.39 kt CO2/PJ × 87.74 PJ × 0.99 = 6,027 kt CO2

Note that CO2 emissions from the combustion of biomass 
are not included in New Zealand’s overall inventory 
from energy sources because they are accounted for 
elsewhere in the national inventory under ‘Land Use, 
Land Use Change and Forestry’ (LULUCF). The IPCC 
methodology assumes that carbon in the biomass is 
released as CO2 when the forest is harvested. Including 
CO2 emissions directly from wood combustion or from 
any wood waste that has been landfi lled would be 
double-counting.

Non-CO2 Emissions
In contrast to CO2 emissions, the non-CO2 emissions 
from combustion depend on the precise nature of the 
activity in which the fuel is being combusted. A PJ of 
diesel used for industrial heating produces a different 
level of methane emissions compared with the same 
amount used in road vehicles. Given that we have an 
imprecise knowledge of where and how fuel is being 
consumed and also because the emission factors 
used are inherently imprecise, there is a much greater 
level of uncertainty surrounding estimates of non-CO2 

emissions than there is for CO2 emissions. In contrast 
to CO2, non-CO2 emissions from biomass are counted 
in the energy sector inventory.

Industrial Process CO2 Emissions
Industrial process CO2 emissions arise out of a variety 
of different chemical reactions and the methodologies 
to measure them vary signifi cantly according to the type 
of production. In some cases, emissions are primarily 
related to the release of carbon from a fuel or fuels. In 
these cases release of carbon is not primarily the result 
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of combustion but, like combustion, the end result is 
that all or almost all of the carbon in the fuel oxidises to 
form CO2. Therefore, emissions from these processes 
are broadly calculated in the same way as combustion 
emissions: by multiplying the amount of fuel used by 
the appropriate CO2 emission factor. Emissions from the 
production of urea and the production of steel fall under 
this category. In other industrial processes, emissions 
result from the release of carbon from a raw material 
in the production process. For instance, CO2 is emitted 
from the calcination of limestone in the production of 
cement or the oxidisation of anodes in the production 
of aluminium. 

CO2 Equivalent Emissions
CO2 equivalent emissions are calculated based on 
the estimated global warming potential (GWP) of 
each greenhouse gas, expressed as the effect of 
one kilogram of CO2 on global warming over a given 
time horizon. Non-CO2 emissions are multiplied by 
the appropriate warming potential to convert to a CO2 
equivalent basis. The GWPs for CH4 and N2O applied 
are 21 and 310, respectively, which are for a 100-year 
time horizon. These are from the Intergovernmental 

Panel on Climate Change Second Assessment Report 
(IPCC, 1995). Comparing CO2 and non-CO2 emissions, 
even in terms of CO2 equivalence, shows that energy 
sector non-CO2 emissions are much less signifi cant 
than CO2 emissions (approximately 5% of total energy 
emissions).

Data Sources 
These include Ballance Agri-Nutrients (Kapuni) Limited, 
BlueScope Steel Limited, Century Drilling & Energy 
Services Limited, Contact Energy Limited, CRL Energy 
Limited, Evonik Degussa Peroxide Limited, Fonterra 
Co-operative Group Limited, Genesis Power Limited, 
Golden Bay Cement Limited, Holcim (New Zealand) 
Limited, the Interisland Line, McDonald’s Lime Limited, 
Methanex New Zealand Limited, Mighty River Power 
Limited, the Ministry for the Environment, the New 
Zealand Army, the New Zealand Refi ning Company 
Limited, Nova Gas Limited, Pacifi c Steel, Perry Group 
Limited, Rio Tinto Limited, the Royal New Zealand Air 
Force, the Royal New Zealand Navy, Shell Todd Oil 
Services Limited, Toll NZ Consolidated Limited, Top 
Energy Limited, Vector Limited and Websters Hydrated 
Lime Co. Limited.
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