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Abstract
This paper reviews the use of environmental life-cycle assessments (LCAs) in the water industry internationally and locally.
An LCA conducted on the water supply, treatment and recycling in the eThekwini Municipality is used for demonstrative
purposes. Many of the LCAs reviewed, including the case study, have demonstrated that in the treatment of water (potable
water and wastewater) most of the environmental impacts are traced back to the use of energy - in most cases the use of electricity. Therefore, it is proposed that for South Africa the electricity consumption of different water treatment processes can
be used as an environmental indicator of impacts. Advantages and limitations in using electricity consumption as an indicator
are also presented.
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Introduction to the use of LCA in the
water industry
Water is an important resource for South Africa and much effort
has been put into the sustainable provision of water in this country. A series of laws and by-laws, most notably the National
Water Act (Act 36 of 1998) reflects this. However, all efforts are
targeting the ecological Reserve, the sustainability in obtaining
the water from the environment and the effects of discharges to
the rivers. There is less work done on the sustainability of the
processes involved in producing potable water from raw water
and those used in the treatment of wastewater. This paper aims
to address this gap and it presents how one environmental tool,
namely the life- cycle assessment (LCA) is used in the water
industry. In the 1st part of the paper the concept of LCA is introduced. In the 2nd part it is shown how LCAs are used in the water
industry internationally and locally and what results have been
obtained. In the 3rd part of the paper an indicator for measuring
the environmental performance of water treatment processes in
South Africa is proposed.
In the South African Bureau of Standards (SABS) and the
International Organisation for Standardisation (ISO) 14040
standard (1997), the definition of LCA is given as follows: ‘LCA
is a technique for assessing the environmental aspects and
potential impacts associated with a product, by:
 Compiling an inventory of relevant inputs and outputs of a
system,
 Evaluating the potential impacts associated with those
inputs and outputs,
 Interpreting the results of the inventory analysis and impact
assessment phases in relation to the objectives of the study.
LCA studies the environmental aspects and potential impacts
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throughout a product’s life (i.e. cradle-to-grave) from raw
material acquisition through production, use and disposal.
The general categories of environmental impacts needing consideration include resource use, human health and ecological
consequences.’
Table 1 (next page) presents a brief overview of these three
sections plus the preliminary goal and scope definition phase. It
also shows how each phase is typically addressed in the water
sector.

A review of the different LCA studies in the
water industry
The number of LCA applications and the number of users of
LCAs in the water industry increased dramatically in the 1990s
and 2000s. In the 1990s LCA was employed in a few studies
mainly in Europe (UK, Sweden, Switzerland and the Netherlands). However, over the past years more studies have been performed in the developed world but also in developing countries
like South Africa, Mexico and countries in south-east Asia. The
tool is applied at different levels as Jensen et al. (1997) noted.
These levels are the conceptual LCA or life cycle thinking, the
simplified (or streamlined LCA) and the academic, detailed
LCA. In the water industry LCA studies have been applied at a
strategic and/or regional level, at project and process level and
at a very specific (e.g. the choice of different piping materials)
level. The studies reviewed in this paper are a combination of
simplified and detailed LCAs, at all applications levels and a
summary is provided in Table 2.

LCA applications for wastewater treatment
plants
Emmerson et al. (1995) performed one of the first LCA studies
in the water industry and they used the LCA tool to evaluate the
environmental impacts of small-scale sewage treatment works.
Three different sewage works with different process options
were analysed to identify and quantify material use, energy use
and environmental releases during the life cycle of the physical
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