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Summary

Considering the rising efforts to ensure climate protection, the assessment of industrial
installations regarding energy efficiency and CO, emissions becomes more and more
important. The 1997 Kyoto Protocol commits countries to legally-binding targets to limit
or reduce their greenhouse gas emissions and also introduces different mechanisms to
reach these aims in a cost-effective way. The European Union has implemented an
emissions trading system covering selected installations to lower the overall costs in
achieving its Kyoto target. When designing such an emissions trading scheme, a fair
treatment of the different actors concerned is important to ensure its general
acceptance. Its basis is a transparent assessment of the emission intensity of each
actor.

So far, however, for the design of the national allocation plans within the European
emissions trading scheme little attention has been paid to the individual assessment of
installations covered. Within this thesis a method is developed to allocate emission
allowances based on reference equations. The equations contain the relevant
influencing factors on energy demand and CO, emissions of the considered installa-
tion. By comparison with the actual energy efficiency and CO, emissions intensity the
assessment of the installation becomes possible. Regarding the CO, emissions a
distinction is made between energy related emissions and process related emissions. It
is shown, that a reduction of process related CO, emissions can only be accomplished
through a lower production. The allocation is determined by multiplying the benchmark
of CO, emissions with the corresponding level of activity. While the reference
equations reflect the technical efficiency of the installation, the level of activity can be
determined with regard to political intentions. Thus, efficient installations could be
rewarded by multiplying their level of activity with an additional efficiency factor greater
than one.

The developed method is in principle applicable to any type of installation. To
determine the reference equations a detailed knowledge of the process technology is
necessary. To ensure an allocation adapted to the actual emissions, the data for the
reference equations need to be determined as accurately as possible. As with any
allocation via benchmarks, the accurate determination of the level of activity is crucial.
Otherwise the allocation does not reflect the potential of the installation. Therefore,
when forecasting the level of activity from historical data, a factor of prognosis might be
necessary.

Taking the heat and power production as well as the glass industry as exemplary
sectors, the reference equations and the related levels of activity are developed and
analyzed with respect to their applicability. By comparison with other procedures of
allocation the examples demonstrate that the developed method yields reasonable
results and reflects the potential of improvement properly. At the same time, the
equations need only few generally available data of the considered installation.
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The new allocation method considers the actual technical potential of the individual
installation. In contrast to an allocation based on historical emissions, an increase or
decrease in production level can be adequately taken into account. Thus, the
disadvantage for an efficient installation associated with a production increase is
avoided as well as the advantage for inefficient installations associated with a
production decrease. In addition, early action as well as the use of CO, neutral fuels
are rewarded. In comparison with existing benchmark figures, the allocation based on
the reference equations also yields better results. The consideration of installation
specific factors, as shown in the case of cogeneration and flat glass production,
increases the transparency and thus the general acceptance of the scheme. In
summary, an allocation based on reference equations rewards efficient installations
and obligates inefficient ones to reduce emissions; this corresponds exactly to the
fundamental idea of an emissions trading scheme.

The parameters within the reference equations need to be adjusted regularly to ensure
their actuality. Thereby, an adequate assessment and allocation of the considered
installation is achieved. The revision of parameters can be based on literature data
such as the BAT documentations of the European Union.
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