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Chapter 3
Industrial Processes

3.1 Introduction

New Zealand’s industrial processes sector represented approximately 5% of all

greenhouse gas emissions in 2001 and there was an increase of 4% from 2000.

Emissions are now 6.4% above the 1990 baseline in this sector.

Emissions included under industrial processes arise from the chemical transformation 

of materials from one substance to another. Although fuel is also often combusted in 

the course of these processes, emissions arising from this combustion are included in

the energy sector emissions.

Process emissions related to energy production are also considered within the energy

sector. These include, for example, refining crude oil and producing synthetic petrol

from natural gas.

3.2 Country-specific approaches different from the IPCC methodology

Estimates of emissions from industrial processes are mostly based on industry-

supplied information. Many of the emission factors are New Zealand specific and

supplied by industry.

3.3 Emissions calculation methodologies

New Zealand has a relatively small number of plants emitting non-energy-related

greenhouse gases from industrial processes. This allows us to use a high level of 

New Zealand-specific information.

Emissions of CO2 from industrial processes were compiled by the Ministry of Economic

Development and reported in New Zealand Energy Greenhouse Gas Emissions 1990-2001

(Ministry of Economic Development, 2002). Production and emissions data are

provided by industry and emission factors are derived from these. 

Data on non-CO2 emissions was primarily gathered through a questionnaire distributed

directly to companies by consultants. It requested information on emissions and

production, as well as on any relationship the companies had established between the

two. This was supplemented by information from a variety of industry groups and other

statistical sources. IPCC default emission factors were applied to supplied production

data where no local information on emissions was available.

Estimates of actual emissions of HFCs and PFCs are included in the inventory, using the

methodology provided in IPCC Good Practice Guidance and Uncertainty Management in

National Greenhouse Gas Inventories (IPCC, 2000). Emissions of two PFCs from the
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production of aluminium, CF4 and C2F6, are supplied by Comalco New Zealand (the

operator of New Zealand’s sole aluminium smelter). These emissions from aluminium

smelting are calculated using the IPCC (2000) Tier 2 method and the default

coefficients for Centre Worked Pre Bake technology.

Actual and potential emissions of SF6 resulting primarily from the use of SF6 in electrical

switchgear are reported using the IPCC (2000) Tier 2b methodology.

Montgomery Watson (2002) contains information on the estimates of non-CO2

emissions, including descriptions of the industrial processes found in New Zealand and

the information sources used.

Worksheets are included at the end of the chapter showing activity data and emission

factors for the industrial processes sector. A full-time series of activity data and

emissions is provided for HFCs, PFCs and SF6.

3.4 Changes since the last inventory submission

New Zealand Energy Greenhouse Gas Emissions 1990-2001 (Ministry of Economic

Development, 2002), the source document for CO2 emissions from industrial

processing, has been added to the references for this section.

3.5 Uncertainty 

The number of companies in New Zealand producing CO2 from industrial processes 

is small. The emission estimates they have supplied are considered to be accurate to

within _+5%.

The uncertainty surrounding estimates of non-CO2 emissions is greater. The combination

of uncertainty in the activity data and in the emission factors are considered to be

approximately as shown in Table 8. Montgomery Watson (2002) provides further

information on this.

1. From aluminium smelting only.

Discussion of the uncertainties surrounding estimates of actual emissions from the use

of HFCs and PFCs is included in Montgomery Watson, 2002. The level of uncertainty

varies with each application. For example, for aerosols, emission data could be over- or

under-estimated by a factor between one third and three times; for mobile air

conditioning, the top-down approach provides an upper bound so it is unlikely that the

true emissions value will exceed the calculated top-down approach; and for fire

protection, only one company is involved in the administration of the installed chemical 

and therefore the uncertainty associated with its emissions is considered to be low. 

3.6 References

Intergovernmental Panel on Climate Change, 2000, Good Practice Guidance and

Uncertainty Management in National Greenhouse Gas Inventories, IPCC National

Greenhouse Gas Inventories Programme.

Ministry of Economic Development, 2002, New Zealand Energy Greenhouse Gas Emissions

1990-2001, Wellington, New Zealand.

Montgomery Watson, 2002, Inventory of Non-CO2 Greenhouse Gas Emissions from

Industrial Sources and Solvent and Other Product Use, HFCs and PFCs and SF6, 

report to the Ministry for the Environment, New Zealand, April 2002.

CO2 +_5%

CH4 +_80%

HFCs see below

PFCs1 +_27%

SF6 +_10%

SO2 +_9%

NOx +_30%

CO +_33%

NMVOC +_53%

Gas Uncertainty

Table 8: Uncertainty ranges for industrial process emissions
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Appendix to Chapter 3: 

Industrial Process calculation tables 2001

HFC, PFC and SF6 calculation tables 1990 to 2001
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