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Stakeholder consultation

When to use life-cycle analysis
Because life-cycle analysis provides a
holistic account of the environmental impacts of a product throughout
its life, it is a very powerful aid to
decision-making. By its nature, it
is also a very inclusive technique,
with scope for major stakeholders
to be involved in planning the study
and interpretation of its results. It
is suited for application to controversial cases, where environmental
benefits and disbenefits of a product
are strongly debated, or where the
relative merits of alternative products need to be evaluated.
It should be used sparingly. Large
amounts of information need to
be processed by a multidisciplinary
team. The amount of effort required

and the level of expertise of the researchers will need to be correspondingly
high, leading to high costs. For similar reasons it is not a rapid technique,
and is unsuitable when fast answers
are needed.
Life-cycle analysis can be applied to
any system that has impact on the
environment. It can be used to assess
manufactured products, from nanoscale electronics to buildings and
beyond. It is applicable to industrial,
agricultural or waste disposal processes, the provision of energy or other
utilities, environmental protection
measures, services, transport modes,
and so on. The term “product” used
in this leaflet can be interpreted very
broadly.

Consulting stakeholders is an
integral component of life-cycle
analysis. It serves two purposes:
it maximises the amount of information about the product and
its impacts that is available to
the study; and it increases transparency, improving the chances
that stakeholders will accept the
results of the study. This latter
reason is particularly important
in controversial cases.
There are several ways to consult,
and the choice of methodology
will depend on the nature of the
issue and the relevant stakeholders. A method that has been used
successfully is to hold a series of
open workshops, typically one
at the start of the study, one to
announce the results and one or

more as the study is progressing.
The early workshop allows stakeholders to influence the design
of the study, and in particular to
participate in setting the boundaries. Intermediate workshops will
present emerging results and seek
views on whether, in the light of
those results, the study plan needs
to be amended. Finally the results
should be announced at a workshop where their significance can
be discussed with stakeholders.
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Boundaries
Setting the boundaries or scope
of the analysis is a critical and
early step. The objective is to
limit the study in a way that balances the need for practicality
in terms of size and cost against
the importance of capturing
sufficient of the product’s impacts. A fully holistic study
would not be feasible – societal
activities, especially industrial
activities, are too interconnected for simple boundaries to be
drawn around a single product
without some loss of precision.
Careful selection of boundaries

will reduce the inaccuracy to
insignificance.
For example, in a full life-cycle
analysis of a product made from
metal, the upstream limit might
be the extraction of metal ore.
Typically, the energy required for
this extraction and the damage
caused to the environment by the
mining operation would be included in the environmental costs,
but environmental impacts associated with the construction and
disposal of the mining equipment
would be excluded. Thus in this
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example the boundary has been
set between the immediate environmental costs of the product under study and the environmental
costs of associated products.
In the context of the Basel Convention, a limited life-cycle analysis
might have an upper boundary at
the point where the product becomes waste. Depending on the issues being addressed by the study,
a strict adherence to the legal definition of waste would not be necessary. Also the term “product” can
be used flexibly to meet the needs
of the study. For example, lifecycle analysis techniques have
been used to compare the relative
environmental costs of landfilling

and incinerating municipal wastes.
Here, the upper boundary was
chosen as the point at which the
waste streams diverged – heading
either to the landfill or to the incinerator – and the “products” under analysis were the two disposal
options.
The position of the boundaries defines what is included in the study
and what is excluded. It can, therefore, affect the resulting analysis
considerably, and could become
controversial. Take, for example,
a product made from PVC. Should
the environmental impacts of the
mercury used in chlorine production plants be taken into account?
That is a decision that depends on
the reason for which the study is
being carried out, but will inevitably give rise to controversy and
may well need a political decision. Setting boundaries is one of
the key aspects of any life-cycle
analysis on which stakeholder
consultation is essential.
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Assessing the impacts
The assessment of environmental impacts for the purposes of a
life-cycle analysis involves compiling an inventory of energy and
material inputs and releases, evaluating the environmental impacts
associated with identified inputs
and releases, and interpreting the
results. This process must span
each stage of the life-cycle of the
product within the scope of the
analysis.
The impacts from production, use
and disposal are likely to be sufficiently different to require separate analyses. A range of scientific
and technical expertise will need
to be applied to the study and
this implies the establishment of
an interdisciplinary team. lifecycle analysis is not a technique
for non-professionals, but it does
readily lend itself to collaborative
endeavour.
In drawing up the inventory of
impacts, input from stakeholders
will be valuable to capture those
effects that the experts have overlooked. Impacts may then usefully
be grouped into categories such as,
for example: depletion of non-renewable raw materials; landscape
damage; toxic releases; impacts of
transport and energy use; and waste disposal impacts. Finally, their
implications in terms of scale and
nature are analysed – this is a step
that will normally be carried out
by experts in the particular type
of impacts: for example, environmental chemistry and toxicology

to assess the impacts from hazardous substances.

Some impacts will be of marginal
relevance, for example because
they are small or because they
span the boundary of the study,
and in these cases executive decisions, informed by stakeholder opinion, will be needed on
whether or not to include them.
It will always be important to be
robust, even against stakeholder
opinion, where the inclusion of
a marginal impact would have a
disproportionate effect on the cost
of the project, and here a policy of
transparency will be particularly
valuable in defending the integrity
of the study.
It is important to recall that products can have positive, as well as
negative impacts on the environment, and all should be taken into
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account. For example, in a life-cycle analysis of coppiced wood used
as a fuel, the value of a coppice as
a wildlife refuge would offset to
some extent the negative impacts
such as water use and transporta-

tion costs. For some purposes, it
might also be valuable to take account of the positive and negative
societal impacts of the product. In
such cases a strong stakeholder
input is needed.

Qu a n t i fying the impacts
For some purposes, a detailed statement of the impacts of the product over the scope of the study
will be sufficient. More usually,
though, an element of quantification will be required. For example, a qualitative life-cycle analysis comparing one-trip packaging
with a re-usable alternative will
be able to describe the impacts of
both but will not be able to show
which has the lower impact on the
environment. A package made of
glass, which is returned, cleaned
and re-used 100 times during its
life, may show much lower impacts in terms of raw material
usage and volume of waste generated than its one-trip plastic al-

ternative, but much higher energy
and transport impacts. Where
does the balance lie? Only through
an element of quantification may
we start to answer this.
In a quantitative study, the impacts
will need to be evaluated, converted
into common units and normalised
to a standard output. For example:
if the product is an item with finite
life the impacts might be normalised
to a product-year; for re-usable items
the impacts per use might be appropriate; for a fuel, the impacts per unit
of energy output could be used.
Economic currency units are often
chosen as the medium for quantifi-
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cation. This has the advantage that
many environmental impacts have
a real or hypothetical economic cost
associated with them that can be
used directly. For example, to quantify pollution of potable water, the
cost of cleaning the water supply
to a suitable quality can be used as
a measure of the impact. Where the
threat is to natural resources such as
wildlife or landscape, the cost of protecting the resource might be used.
In situations where such costs are
not available, for example because
there is no feasible method of protecting a natural resource or the
damage has already been incurred,
then some monetary value has to
be placed on the resource. This is
difficult and controversial, though
techniques do exists and for this
sort of exercise it will be necessary
to include expertise in environmental economics on the study team.
The use of monetary units in this
way has the further advantage of

making the results more accessible to non-technical stakeholders.
However there is a disadvantage at
the policy-making stage. A life-cycle
analysis that expresses its result in
terms of money can easily be mistaken for cost-benefit analysis, but
cost-benefit analyses are not always
appropriate in this context. This is
because the economic benefits of
a product are not always fully accrued to those who suffer the environmental costs, and there could be
serious issues of environmental justice that would need somehow to be
taken into account. It is important
always to emphasise the disjunction
between beneficiaries and the disadvantaged in presenting results in monetary terms.
This problem could be avoided if
other units were used. For some studies, for example, energy units might
provide better media for comparison. But usually the disadvantages of
using currency units are outweighed
by the advantages.

Scope for cooperation
A life-cycle analysis study will normally require diverse expertise,
stakeholder involvement, resources and time, and this can be a serious
barrier to widespread adoption of the technique. The answer may be
through the formation of partnerships. Many products are traded internationally, and there is, consequently, scope for international collaboration in this sort of study. Not all of the identified impacts will
be relevant in all regions but in many cases there will be sufficient
commonality to justify a multinational approach.
A central resource, to facilitate the identification of potential partners and
serve as a clearinghouse for studies and the dissemination of their results,
would stimulate such international cooperation. As yet, such a facility
does not exist.

