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Abstract
Washing laundry is one of the most widely spread homework in the world. Today washing
machines are doing this work in many private households, using water, energy, chemical
substances and process time. Although energy efficiency is in the focus of many regulations which
have already achieved significant improvements, the question remains, how relevant these
processes are in terms of the absolute impact of resources and whether there are possibilities to
improve even further by looking abroad. This survey, which is based on published data, compares
the energy and water consumption for automatic laundry washing in an average private household
with the total energy and water consumption of private households in many countries of the world.
The results of this work show that automatic laundry washing in private households is done with
quite different amounts of electricity and water in different parts of the world both in absolute
figures and relative to the overall household consumption. But due to additional factors influencing
the achieved washing performance and resource consumption in the different global regions, the
best practise in washing laundry in a most sustainable way can’t be determined yet. Learning more
about different homework and its environmental influence is necessary to understand how
resources are used and can be optimised in private households in order to minimize energy and
water consumption as well as environmental pollution.

Task
The main task of this work is the comparison of the electricity and water consumption for laundry
washing by washing machine in relation to the total electricity and water consumption of
households. As in some countries the market penetration of washing machines is low, in these
countries about 30 % of the laundry is washed by hand. The report does not attempt to estimate
the global resource consumption for laundry washing, but it might elucidate the relevance of
automatic laundry washing in terms of the absolute impact on resources and show possibilities to
improve automatic laundry washing even further by looking abroad.

Methodology
The report is based on published data. Demographic figures about the number of households, the
household size and the total electricity and water consumption of the residential sector are
provided by national statistical offices of most countries, by the European Commission and also by
OECD. With these figures the total electricity and water consumption per household could be
calculated. The resource consumption for automatic laundry washing depends on the washing
machine technology and traditional consumer habits and practices, like the number of wash cycles
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run per year and the chosen wash program. For many regions worldwide this information is
available from reports on consumer habits and practices. On basis of the published figures the
energy and water consumption for automatic laundry washing has been calculated and put in
relation to the total electricity and water consumption of households.

Results
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Fig. 1: Electricity consumption per wash cycle
Source: University of Bonn based on published data
The electricity consumption for laundry washing mainly depends on the average washing
temperature. In North America, Australia, China, South Korea and Japan vertical axis machines
are widely spread which use cold water or warm water from the tap which is not heated by the
washing machine furthermore (Figure 1).
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Fig. 2: Yearly electricity consumption for laundry washing per household
Source: University of Bonn based on published data
Due to the larger household size and thus higher number of wash cycles in East European
countries, the electricity consumption is slightly higher than in West European countries. The
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extremely high value for Turkey is caused by the large household size and frequently used high
washing temperatures and thus high energy consumption per wash cycle (Figure 2).
The large difference of the share between West European (3,8 %) and East European (9,2 %)
households is caused by the much lower total electricity consumption of East European
households. Due to the relatively high electricity consumption for laundry washing and a low total
electricity consumption of only 1,7 MWh per household and year, on basis of our calculation
Turkish households spent more than 16 % of their expenditures for electricity on laundry washing.
But as the owner ship rate of washing machines is only 63 % and the total electricity consumption
refers to all households in Turkey, it might be that this share is too high (Figure 3).
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Fig. 3: Share of electricity consumption for clothes washing per household
Source: University of Bonn
As well as the electricity consumption for laundry washing the volume of water consumption is
influenced by the technical standard of the washing machine and by the behaviour of the user.
European washing machines use less water per wash cycle than washing machines in America,
Australia and Asia, which is caused by the fact that in Europe only horizontal axis machines are in
use (Figure 4).
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Fig. 4: Water consumption per wash cycle
Source: University of Bonn based on published data
Due to the economical water consumption of European washing machines households in Europe
use less water for clothes washing per year than most other countries. Households in China
consume as little water as European households because of their low number of wash cycles. In
China manual laundry washing is quite common also in households that own a washing machine.
The high water consumption shown for Japan is caused on one hand by the high number of wash
cycles and on the other hand by the high water consumption of the vertical axis technology (Figure
5).
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Fig. 5: Yearly water consumption for clothes washing per household
Source: University of Bonn based on published data
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Fig. 6: Share of water consumption for clothes washing per household
Source: University of Bonn
The share of water consumption for laundry washing varies between 5 % and 19 % and depends
on the water consumption per wash cycle and on the total water consumption of the household.
The volume of water used for laundry washing influences the total water consumption of
households in all countries significantly (Figure 6).

Summary
Huge differences regarding electricity and water consumption for automatic laundry washing do
exist among the countries surveyed. Reasons for these variations are different numbers of wash
cycles per year, different washing temperatures and different technologies like horizontal and
vertical axis washing machines. The quantification of the electricity and water input is difficult as
traditional wash habits and practices vary a lot.
To provide a complete picture on the resources used for laundry washing also the use of detergent
(inside the washing machine, but also for manual washing and pre-treatment) should be
considered. A selection of those countries as ‘world champion’ which have the lowest consumption
is too premature, as it lacks the information on the achieved washing performance and additional
resources used for washing processes of laundry outside the machine. But there are for sure
plenty of opportunities to learn from each other in having the laundry process done in a most
sustainable way.
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