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Abstract

Mounting evidence regarding the degradation of our environment and a growing sense of shared

responsibility has provided the impetus to develop multilateral environmental agreements to
address global environmental problems. Concerns regarding unsustainable energy consumption and

production patterns have also underscored the need to improve environmental monitoring.

This research provides an analysis of the role and status of environmental performance indicators
for energy sector industry in New Zealand. The environmental indicators considered are those that

are directly aligned to energy consumption and production patterns.

In order to be able to identify and isolate the range of issues associated with energy consumption
and production patterns, it is necessary to understand both the factors that influence energy use and
the effects that arise. Factors that can be utilised as environmental indicators include, energy
efficiency, energy intensity, energy fuel mixes and energy prices, and the carbon dioxide emissions

associated with energy use.

Much progress has been made at a national and international level in the development and use of
environmental indicators for energy sector industry. The UN, OECD, and Natural Resources
Canada all utilise the above-described environmental indicators to assess energy consumption and
production patterns. This progress provides useful insight for the MfE in the development of their

national energy indicators.

The MfE’s energy indicators when introduced will prove a fundamental monitoring tool for policy
makers in New Zealand. Environmental indicators will enable policy makers at either a local,
national or international level to be able to accurately monitor and evaluate the environmental
consequences associated with energy consumption and production patterns (including those of
energy sector industry). From this monitoring, policy makers will be able to assess the effectiveness
of their environmental policy frameworks. In doing so, policy makers will avoid misinterpreting or

inappropriately responding to their environmental policy frameworks or obligations.
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Definitions

Consumer energy (observed and calculated), end use energy, energy-sector industry,
primary energy, secondary energy, total final consumption, total primary energy supply and
useful energy are terms that are used throughout this document. The following provides an

interpretation of these terms, as used within the context of the agencies or individuals listed below:

Consumer energy (calculated) = total primary energy +/- total energy transformed (to another
type of energy, e.g. gas to electricity) - non-energy uses (primary energy used for other purposes e.g.
bitumen for roads, natural gas as feedstock to produce methanol and ammonia urea).

Statistics New Zealand

Consumer energy (observed) = agriculture consumer energy + industrial consumer energy +
commercial consumer energy + domestic consumer energy + transport consumer energy

Statistics New Zealand

End use energy is similar to secondary energy but does not include non-energy uses or uses and
losses by the energy industry itself.

Minister of the Environment, Canada

Energy sector industry (for the purposes of this thesis) is defined as including energy generators,
transformers and consumers within the industrial sector, and excludes the residential, commercial,
agricultural and transport sectors.

Kissick

Primary energy sources include non-renewable sources such as coal, oil and gas and renewable
sources such as hydroelectricity, wood, solar and wind energy.

Canterbury Regional Council
Primary energy is delivered energy plus losses incurred in converting energy resources into

purchased heat and electricity.

International Energy Agency

v



Primary energy is energy as it is first produced. “Primary Energy” represents the total requirement
for all users of energy in Canada, including energy used by the final consumer, intermediate uses of
energy in transforming one energy form to another (e.g. coal to electricity), energy used by suppliers
in providing energy to the market (e.g. fuel for pipeline compressors), and also imported energy
minus exported energy.

Environment Canada

Primary energy is the total requirements for all uses of energy, including energy used by the final
consumer, non-energy uses, intermediate uses of energy, energy in transforming one energy form to
another and energy used by suppliers in providing energy to the market.

Natural Resources Canada

Secondary energy is the energy available for use by the residential, commercial, and industrial
sectors and for transformation into other forms of energy. Secondary energy also includes
hydrocarbons, like oil, that is used for non-energy purposes, such as petrochemical feedstocks.
Secondary energy is less than primary energy because of losses in conversion and distribution.

Environment Canada

Secondary energy is energy used by final consumers for residenual, agricultural, commercial,
industrial and transportation purposes.

Natural Resonrces Canada

Total final consumption is the sum of consumption by the different end-use sectors. In final
consumption, petrochemical feedstocks are shown under industry, while non-energy use of such oil
products as white spirit, lubricants, bitumen, paraffin waxes and other products are shown under
non-energy use, and are included in total final consumption only. Backflows from the
petrochemical industry are not included in total final consumption.

International Energy Agency/ OECD

Total primary energy supply is the amount of energy available for use in New Zealand for energy
conversion and end use. Primary energy = indigenous production + imports — exports +/- stock
change — international transport.

Statistics New Zealand



Total primary energy supply is formally defined as indigenous production + imports - exports -
international marine bunkers * stock changes. In the Outlook, however, the regional TPES exclude

marine bunkers, whereas the world TPES includes international marine bunkers.

International Energy Agency/ OECD

Useful energy is delivered energy minus losses assumed to occur in boilers, furnaces, water heaters
and other equipment in buildings; used for estimates of heat provided in space and water heating

and cooking.
International Energy Agency
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Executive Summary

Historically, governments have been primarily concerned with ensuring that adequate and secure

supplies of energy exist. However, mounting evidence regarding the degradation of our
environment, and a growing sense of shared responsibility has provided the impetus to develop
wider insttutional structures in which to address global environmental problems. In particular,
concerns regarding unsustainable energy consumption and production patterns have underscored

the need to improve environmental monitoring.

This research provides an analysis of the role and status of environmental performance indicators
for energy sector industry in New Zealand. The environmental indicators considered are those that

are directly aligned to energy consumption and production patterns.

In order to be able to identify and isolate the range of issues associated with energy consumption
and production patterns, it is necessary to understand the factors that influence energy use and the
impacts that arise, but also the effectiveness of relevant policy frameworks. This demands that
policy makers face two ways: inwards towards activities that are occurring at a local or sectoral level,

and outward towards national and international environmental frameworks and obligations.

In response to the above-described need organisations such as the UN and OECD have developed
environmental indicators for energy. Environmental indicators provide a simple, but timely and
analytically valid means of integrating a host of information to reveal trends or changes in a

particular environmental condition.

Many countries are adopting the use of environmental indicators. Whilst there are currently no
national environmental indicators for energy in New Zealand, the MfE is well on the way towards
collating its inaugural toolbox of national environmental indicators, including those for energy

under the aegis of the Environmental Performance Indicators (EPI) programme.

Whilst the MfE’s indicator for CO; emissions is a climate change indicator, it will be as relevant to
energy and energy sector industry, as the national energy indicators that the MfE will eventually
develop. However, this indicator captures just one of the many effects that can arise from the
activities of energy sector industry. Of particular concern also should be indicators that can measure

the intensity of energy use, how efficiently energy is being utilised, the distribution of energy types,



and energy prices. Each of these measures has been internationally recognised as having the

potential to be utilised as an environmental indicator.

Whilst the development of the MfE’s inaugural energy indicators will not be idealistically perfect,
the process of indicator development is iterative, and thus perfection is not a realistic expectation
either. Impedance’s that currently inhibit the development of the MfE’s energy indicators include
gaps in existing information, inconsistent approaches in the collection of energy-environment
information and low level reporting requirements impeding the wider use of some energy data. Co-
incident with indicator development is the need for an integrated environmental network system to
co-ordinate, collate and systematically draw together and transfer indicator data between the various

stakeholders.

Opportunities also exist to improve the process of developing national energy indicators. The MfE
should target large energy sector industries in New Zealand for input to indicator development to
both improve the supply of information to industry regarding the EPI programme and to improve
the feedback from industry on the EPI programme.

A comparative case study of Canada shows a clear commitment by the Canadian Government to
implement energy efficiency programmes and regulations, and to monitor the effects of its energy
use. New Zealand whilst moving at a much slower pace appears to be adopting a similar approach
to that of Canada, however further improvements can be made. These include, establishing EECA
as a governmental organisation and improving the affiliation between EECA and the MfE to

ensure energy is firmly placed within the context of its environmental effects.

Much progress has been made at 2 national and international level in the development and use of
environmental indicators for energy sector industry and this provides useful insight to the MfE in
the development of their national energy indicators. National energy indicators when introduced,
will prove a fundamental monitoring tool for policy makers in New Zealand. By developing and
using environmental indicators, policy makers at either a local, national or international level will be
able to accurately monitor and evaluate the environmental consequences associated with the actions
of energy sector industry (and other energy sectors). From this monitoring, policy makers will be
able to assess the effectiveness of their environmental policy frameworks. In doing so, policy
makers will avoid misinterpreting or inappropriately responding to their environmental policy

frameworks or obligations.





