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Abstract

This paper aims at providing guidance to the workshop discussion on the accountability of full-
energy-chain greenhouse gas emissions from the use of energy sources if emissions did not take place inside
the national borders of a country. Examples of such emissions are those from the generation of imported
electricity or from mining and transportation of coal and natural gas. The FENCH-GHG approach, if used
in energy planning, would automatically take such greenhouse gas emissions, which are inherent to energy
systems, into account. The paper raises the basics, practicality and the feasibility of dealing with extra-
boundary emissions in energy planning.

1. GENERAL

Agenda 21 and the Framework Convention on Climate Change, both documents resulting
from the United Nations Conference on Environment and Development, aim at "sustainable
development", i.e. environment and development in a comprehensive way. This workshop's
objective is not to create consensus on this term which is now used worldwide though in different
meanings. As mentioned in the introductory paper "Full Energy Chain Analysis of Greenhouse
Gas Emissions from Different Energy Sources", this workshop has an underlying view which is in
the spirit of the Framework Convention: it deals with the greenhouse threat in a comprehensive
way, i.e. one should consider accounting for the emissions of all greenhouse gases (GHGs) as
well as these emissions from the full energy chain (FENCH), from cradle to grave. However,
dealing with the complete energy chain implies that the upstream or downstream part of the
energy chain often is outside the national borders1. Genuine global partnership, as it was called by
Maurice Strong, the UNCED's Secretary General, is a fundamental part of worldwide sustainable
development and implies that the polluter accepts that he has to pay for all emissions from the
complete energy chain, also those arising from activities associated with the links abroad of
energy chain. Therefore, it is correct and reasonable to charge a country for the greenhouse gas
emissions associated with the energy or parts of the energy system if these are imported upstream
or exported downstream. The present approach of the Guidelines for National Inventories of
Greenhouse Gas Emissions, recommended by the IPCC to the INC/FCCC and the Conference of
Parties, does not include such national energy consumption related "imported" or "exported"
greenhouse gas emissions from outside the national borders. If such indirect emissions are not
accounted for in national emission inventories, then national restructuring will take place such that
some GHG-intensive activities will move to other countries, presumably to developing countries.
There is similarity with labor-intensive and energy-intensive industries.

2. EXAMPLES OF EXTRA-BOUNDARY GREENHOUSE GAS EMISSIONS

Let us consider greenhouse gas emissions associated with the generation of imported
electricity. It is remarkable that many European countries import up to 20% cheap electricity,
without accounting for:

1 This paper uses the term "extra-boundary" for this.
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the upstream GHG emissions e.g. from the energy-intensive step of uranium enrichment,
and from hydropower generation (methane emissions from the water reservoirs),

the CO2 emissions from fossil-fuel power generation;

the methane emissions from mining of imported coal and for the methane emissions
associated with the production and transportation of imported oil and gas;

the greenhouse gas emissions associated with production, transportation and distribution of
imported fossil fuels;

greenhouse gas emissions associated with the manufacturing of imported wind turbines,
solar power systems and parts of these systems. Here special attention must be given to the
disposal, and related waste treatment, of the waste from dismantled renewable energy
systems.

3. DISCUSSION

There is little literature on this topic. In a Commentary discussion in the periodical
Environment [1] between Gregg Marland and the World Resources Institute, Marland refers to a
study by the USA State of California. This study compared two different CO2 emission inventories
for California. One CO2 inventory was based on CO2 emissions physically discharged from
within the state of California. The other inventory "was oriented more toward the idea of
responsibility" by accounting for FENCH-CO2 emissions. Quoting from Marland's commentary,
"The difference is not small, and California's emissions from fossil fuels increased from 107
million to more than 124 million tonnes of carbon".This means that if the extra-boundary CO2

emissions were included in the CO2 emission inventory, California's CO2 inventory would have
been ca. 20% higher.

Wyckoff and Roop [2] have analyzed the "embodiment of carbon" in imports into six of the
largest OECD countries of manufactured products and its implications for international agreements
on greenhouse gas emissions. Their estimate is that a considerable amount of about 13% of the
total CO2 emissions of these countries is embodied in these countries' manufactured imports. This
shows the top of the iceberg, we actually are looking for. Five energy-intensive industries:
ferrous and non-ferrous metals, chemicals, electricity, gas and water, and mining, have been the
source of this CO2 emission, which nationally usually is not accounted for.

4. DISCUSSION ISSUES

A discussion on extra-boundary aspects of FENCH-GHG energy planning might focus on
the following questions.

4.1. Fundamentally

Is the view of charging the FENCH impacts to the ultimate national energy consumer a
fundamentally correct approach from the point of view of sustainable development, i.e. of global
partnership and taking into account the global character of the threat of the climate change due to
the anthropogenic greenhouse perturbation?

4.2. Feasibly

Can this approach of FENCH responsibility by the ultimate energy consumer be
implemented using existing methods and databases; and, if not, could existing methods and
databases be adequately modified such that energy planning and international negotiations can be
based on this FENCH approach?
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4.3. Practically

Since IPCC has developed its Draft Guidelines for National Greenhouse Gas Inventories
[3], which is not based on the FENCH approach, could reasonably be expected that the FENCH

approach could be adopted by the international community, though not on a short term maybe?

5. CONCLUSIONS

Accounting for GHG emissions outside the national borders, which are inherently associated
with the national energy consumption, in national energy planning is a logical consequence of the
full-energy-chain approach. This should be considered as closely related to the idea of sustainable
development and global partnership. It differs basically from the present approach underlying the
Guidelines for National Inventories of Greenhouse Gas Emissions which was adopted by the First
Conference of the Parties of the FCCC and which accounts only for national emissions (and sinks)
of GHGs.

Accounting also for the CO2 emissions, which are outside the national borders and FENCH
associated, increases a country's national inventory by ca. 20%.
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