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priority given to waste prevention and recycling
but also requires the investigation of whether a
certain type of waste treatment may not be the
best environmental solution. In other words, the
law not only requires that planned measures are
technically and economically feasible but in
addition obliges the company concerned to
demonstrate that the envisaged recycling measure
leads to a high quality recycling process and that
a high standard of environmental friendliness is
achieved (Article 5 of the law).” '

Similar probléms also arise from more general
considerations. The high standard of existing
recycling technologies, the existing achievernents
in environmental quality improvement“and the

consumption imply that clear recommendations
cannot always be made. In many cases the

* complexity of the processes to be assessed and the
variety of boundary conditions to be considered
| make simple decision making difficult. In addition,

A method often used to solve this kind of
roblem is life cyde assessment (LCA). This
ethod, when propetly used with well defined
ternatives for investigation and with acceptable
stem boundaries, may give reasonable results

ations. However, in most cases, the time
ired for the completion of such a study and its
| for comprehensive information reduce its
ttractiveness in the day-to-day practice of
icensing. In addition, this type of analysis can
only be performéd by specially trained research
groups which may not be found.in average
companies. This in turn does not put the
companies in a-position to anticipate authority
decisions and consequently rule out recycling
options which will presumably not be accepted.

_© IPTS = JRC - Seville, 1998

efforts of companies to reduce’ their resource -

the environmental quality goals and/or -the
tolerable environmental burdens may vary greatly
between regions, leading to additional complexity. .

ich can” be accepted even in controversial .

Although life cycle assessment is a useful tool,
the iength of time required makes it unattractive
for day-to-day licensing purposes. In the case of
energy conversion. systems the Gross Energy

. Requirement indicator (GER) has been developed

and is now widely accepted.

The Gross Energy Requirement (GER)
indicator

A widely accepted indicator may be used to
overcome these difficulties. Indicators are widely
used, for example, for assessing the economic
situations -of companies and entire political

" economies (one of the best known is GNP), for the

performance of technical systems (e.g. efficiency
factors)y and for quality assessments of
environmental sectors (e.g. parameters like BOD
for water quality). For the corhparison of different
energy conversion systet)ns the Gross Energy
Requirement indicator (GER) has been developed
and is now widely accepted. This indicator
represents ‘all expenditures assessed as primary
énérgy inputs which arise ‘or can be attribufed to
the production, use and final disposal of
economic produ¢ts and commodities’. One
reason for defining this indicator in this way was

‘the need to compare electricity generating

systems based on different primary energy sources
where the energy expenses for the construction
and operation of a plant were included and
compared with -the net amount of electricity
generated. To make product comparisons
possible, the waste treatment ‘process or final
disposal method has to be included.

The methodology for tﬁe definition of this
indicator has been developed over the'last five

‘years (VDI (1997), VDI (1995), Hagedorn ef. al.

(1992)) in close collaboration between research

institutes, government' offices, technical
organizations and' industry. Basically the

calculation is divided into three steps:
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“Current German law
requires companies to
demonstrate that
planned recycling
measures achieve
optimum levels of
environmental
friendliness

In many cases the
complexity of the
processes to be
assessed and the
variety of boundary
conditions to be
considered make
decision making
difficult

The Gross Energy
Requirement indicator
was developed as a way
of comparing
electricity generating
systems. To make such
comparisons possible

- waste treatment
processes and final
disposal had to be
included
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Column 2 of Table 1 shows whether impacts
may either directly result from energy use or, for a
given impact, may result from a calculated
equivalent amount of energy. The table clearly
shows that for several impact categories the GER

does not represent environmental burdens.

Therefore it must be complemented by other
instruments or indicators. This is especially
relevant in the case of Germany where the ‘cycle
economy law’ requires the competent authorities
to investigate the environmental friendliness of
proposed recycling activities and to compare them
with other options. In an ongoing research process
German authorities are trying to find a solution by
asking additional questions concerning these
impact " categories. As' a first approach the
following categories have been formulated:

® Do emissions of carcinogenic or mutagenic
substances occur in a recycling process - apart

from emissions from energy supply and traffic?
Relevant substance lists may be found in
operational health regulations.
® Are there major differences in the use of
renewable energy resources between different
reéycling options? This question is stimulated
by the representation of the
greenhouse effect by GER.
Will there be significant amounts of methane

limited

or other greenhouse gases released?

\\uch emissions arising apart from energy
nsumption id-e,n'tiﬁed; the
uivalent CO; emissions contributing t}ﬁ the

must be

equivalents. 4

® Will there be significant emissions of nitrate,
phosphate, ammonium or organic pollutants
into bodles of water? The vaiues of the sum
parameters BOD and COD should be
demonstrated. -

VA 2 B & §
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ame size to the greenhouse effect can be
- calculated and in turn be converted to energy

Saving of natural resources

® Are there significant savings of non energetic
natural resources for different recycling
options?

® Here the resources to be mentioned are mainly
water and mineral substances.

Consumption of natural environment

® s there a considerably lower consumption of
natural environment for one alternative
recycling option?

® Asa major category the use of undeveloped

areas (not used for housing etc.) should be
considered. '

Accumulation of pollutants

* Do pollutants accumulate in a product from a
recycling process which may lead to an impact
on the environment when this product is used

_or finally disposed of?

® Possible accurmulations have to be identified

and assessed.

The evaluation of this GER procedure with
additional questions will take place in several steps:

In the first step the calculation of the GER will
lead- to. an initial rating of different: recycling
options. In the next step the questions will be
answered. If all these answers are ‘no’, then the
value of the GER will be representative for the
different options.

If some questions have been answered with a
yes' it must be decided whether the rating of the
GER is supported or not. If not, additional
information is needed to reach a decision. If this
last step cannot be completed either because the
detailed information needed is not available or
because the assessment cannot be made due to

The IPTS Report
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The German law for
recycling assessment
looks at emissions,
resource savings,
consumption of the
natural environment
and accumulation of
pollutants

Extending the GER
concept could give an
index of environmental
impact without the
complexity of LCA
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the complexity of the problem, the limits of
this simple assessment procedure have

been reached.

outlook

Several extensions to the ‘GER4conc*ept’ are
possible and could avoid the complexity of a
full LCA with its concomitant data requirements.
A first step could be the tronsfomation; of GER
into a general énérgy index which .could include
the impacts on. ‘the envuronment of - other
relevant energy consummg processes like
transport -and electncnty generatlon with a
primary energy-mix.

Another extension could be the calculation of
a specific contribution of an impact compared to
an existing impact and/or ‘comoaired to'a more
general figure like for example average emission
per person and/or per day.

Kevvf)ords

waste processing, - ‘licensing. procedures, sustalnable development, indicators, Gross Energy

Requirement (GER)
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A more elaborate development would be the
inclusion of emissions and resources consumed in
different oroduction steps of the goods needed for
the recycling process. This can include for
example, the emissions and resource consumption
needed to manufacture-all the machinery needed

to dismantle complex products and to process
resulting fractions as in the case of waste from

electrical and electronic products. All these
emissions resulting from different productions

‘which may be attributed to the investigated

product may be calculated - at least in principle -
using input/output tables for the relevant economy.
An example of the possibilities and the need of
further development of this method is quoted in
Weber’s contribution (VDI, 1995).

Ongoing research projects investigating

practical examples will contribute to a

clarification of the necessity of these possible

ehénsbns. y 2

Dipl.-Phys.’ Dletrlch Brune; Forschungszentrum Karlsruhe “Institut fiir Techmkfolgenabsch&lzung und

Systemanalyse
Postfach 3640
D-76021 Karlsruhe

N

Tel 449-7247/82-4868, fax: +49-7247/82 4811, e-mall brune@ltas.fzk.de

¥y & §F 5 95
“© IPTS - JRC - Seville, 1998












