
INTRODUCTION

Laundry of clothes and home textiles is one of the most important and vital task performed daily
in every household across the globe. Although essential, it is by no means an easy task.  It is a
multifaceted process involving more than just cleanliness with social and technical aspects (what
needs to be washed, when, what tools need to be used, by whom?) making it a complex household
system (Shove, 2003). It was a completely hand work before washing machines were invented.
Previously, clothes were washed by beating them on rocks near the water stream and it is still the
practice in some part of the world. However, as a result of socio-cultural changes and technological
developments, laundering habits in private households have changed over time. The advent of
laundry detergents, washing machines and dryers have ‘rescued women’ from their daily drudgery of
chores.

While using laundry detergents, washing machines and dryers are an effective and time-saving
way of cleaning our clothes; they are also an energy, water, and chemical intensive process that
expand our ecological footprint at every stage of care and maintenance of the garment. Examples of
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ABSTRACT
Laundry care of textiles and apparel is a ubiquitous activity carried in every household around the world.
While using laundry detergents, washing machines and dryers are an effective and time-saving means of
cleaning and maintaining our clothes, they are also an energy, water, and chemical intensive process that
expand our environmental footprint with every load of wash. Although, technology has a significant role
in reducing the environmental footprint, yet consumers’ behaviour is also a key factor in making laundry
more sustainable. The purpose of this paper is to educate Indian consumers for the adoption of smart and
green laundry practices based on the findings of various allied researches carried globally to reduce the
environmental impact arising due to domestic laundry. The methodology involved qualitative content
analysis of various research studies related to the subject area published in scientific journal, as papers and
as reports. The reports are not confined to only developed countries consumers or appliances but include
studies based in India, China, and Japan, among others. While not widely disseminated, the results
outlined in these studies provide valuable information for promoting green laundry practices in India.
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resultant impacts include water pollution, eutrophication, greenhouse gas emissions and potential
toxicity impacts.

With the increasing concerns around climate change and resource scarcity, there is a need for
sustainable product design and consumption patterns (Stalmans et al., 2013). Manufacturers of
laundry detergents and washing machines have successfully invested great efforts to optimize their
products’ impact toward greater sustainability. The average water consumption of a washer today is
over 60 % less than it was 30 years ago, and a new washer also uses at least 50 % less power than a
machine that is 20 years old. The detergents have also been reworked and optimized. Thorough
research and continued development in the area of ingredients, over the past years, the recommended
dosages of detergents have been reduced to a third (Stamminger and Goerdeler, 2007). Also, legislative
measures have been adopted by various governments in the form of eco-labels for laundry detergents
and energy and water efficiency standards for washing machines to reduce the environmental impacts
of clothes cleaning.

However, sustainability is not only about production; it is also about consumption. Life cycle
assessment studies on clothes, detergents and washing machines show that the most significant
environmental impacts are often related to consumption and the ‘use phase’ of a product’s life cycle,
and depending on the energy source, it can also be the most polluting phase (Saouter et al., 2002; Otto
et al., 2006; Madsen et al., 2007). Thus, despite all the technological advancements, and regulatory
measures, consumers’ behaviour, knowledge and habits can counteract the potential benefits of
legislative measures and technological improvements as they decide the product, method and frequency
of washing and drying.  The purpose of this paper is to categorize and briefly summarize numerous
research studies that have been conducted in various parts of the world to understand the consumer
laundry behavior at domestic level, its impact on the environment and potential ways of improving the
sustainability of domestic laundry procedures. While not widely disseminated, the results outlined in
these studies provide valuable information for promoting green laundry practices in India.

METHODOLOGY
Search strategy :

Relevant research studies concerning consumer laundry behaviour were identified by searching
the sciences and social sciences databases for primary research material.  In order to ensure that
relevant studies were not missed, the search terms remained broad. No language restrictions were
employed. Available scientific studies were retrieved as journal articles, scientific reports and consumer
survey reports. The reference lists of each article and report were reviewed in detail to find additional
articles using “bottom-up” search strategy.

Selection criteria :
The next step was a detailed examination of retrieved scientific papers and reports. The reviewer

evaluated the relevance of retrieved articles and recorded the main findings of each study in a table
using qualitative content analysis. The review focused specifically on consumer behaviour for home
laundering using washing machines. Alternative settings, such as commercial laundering services
and self-service laundries (laundromats) and manual washing were not evaluated. Of all the reports
available to the author, only 30 reports (references) were selected for this review because they presented
research or implications of enough importance to help guide future research. The major findings of all
the reviewed studies were classified under 5 key heads which are discussed under the results and
discussion section. Furthermore, the results of the most important studies were used to develop
implications for promoting green consumerism in domestic laundry care practices among Indian
consumers.
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RESULTS AND DISCUSSION
Consumers are the essential factor that impacts the sustainability of the laundry process, and

they are, at the same time, almost impossible to regulate or control (Stamminger and Goerdeler, 2007).
Since washing machines are operated on consumer demand, their consumption of water, energy and
detergents for a washing cycle is determined mainly by following consumer-driven factors:

– Wash cycle and temperature selected,
– Frequency of wash
– Washing machine technology,
– Machine filling grade/ Loading volume,
– Detergent type and  dosage (Stamminger et al., 2008)

Wash cycle and temperature :
Temperature plays an important role in cleaning of garments. The elevated temperature enhances

the chemical reactions, solubilizes greasy soils and weakens the binding forces of the soil on the
fabric. (Smulders et al., 2007). Although, use of high temperature results in better cleaning efficiency,
yet it also has a decisive influence on the environment due to the consumption of resources and
release of GHG (green house gases). Heating water accounts for by far the largest part of the energy
used by the washing machine (Turiel et al., 1995).  Energy consumed during a wash cycle mainly
depends on the amount of load washed, the inlet water temperature and the temperature used for
washing. According to Pakula and Stamminger (2010), whether a household washes with low
temperatures or primarily chooses high temperature washing programs depends on one hand on the
technical standard of the washing machine and energy supply and on the other hand on the traditional
wash habits and practices in the respective region.

Numerous studies have been conducted to analyze the energy consumption by households.
The studies revealed large differences in the electricity consumption per wash cycle from region to
region. In North America, Australia, China, South Korea, and Japan, the electricity consumption per
wash cycle is low. In these countries, 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. Studies about wash
habits and practices in these countries show that wash temperatures are significantly lower than in
countries with mainly horizontal axis technology (Pakula and Stamminger, 2010).  Harrel  (2003) mentions
that although 95% of washing machines in North America are vertical axis machines, the average
washing temperature is reported to be at about 30°C (Pakula and Stamminger, 2010), which causes an
electricity consumption of about 0.43 kWh per wash cycle. In West and East Europe and Turkey, the
state of the art is horizontal axis washing machines with integrated heating rods. Following a study
about wash habits and practices in Turkey (Pakula and Stamminger, 2010), Turkish households wash
more than 75% of their laundry at water temperatures higher than 50°C and, out of this, 25% at more
than 85°C. In Germany, the average wash temperature is at 46°C and only 23% of the laundry is done
at more than 60°C (Stamminger and Goerdeler, 2007). According to Laitala and Vereide (2010), a lot of
potential exists for decreasing the energy consumption in these countries. The results of the
experimental data indicates that 17% of energy could be saved by decreasing the temperature from
40°C to 30°C for each wash without getting a major enhancement in the cleaning effect.

Frequency of wash :
The frequency of washing is shown to be varied greatly from culture to culture. Throughout

history, the level of washing and acceptance of body odours has varied greatly. Today, body odours
are considered appalling and daily washes and use of artificial perfumes is almost a norm (Ashenburg,
2007). These hygiene standards are, of course, culturally depended with individual variations. It has
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been shown that a large portion of clothing is washed purely habitually rather than as a result of
examining the level of soiling first (Klepp, 2003). It is a common notion among consumers from the
Western world that clothing items such as underpants and T-shirts that have been in contact with the
skin should be washed after each use (Arild et al., 2003; Shove, 2003; Fisher et al., 2008). Laundering
is commonly carried out to “freshen” clothing rather than clean it (Draper et al., 2007).

In clothing, there are also product-dependent variations: woolen garments can be washed less
often than cotton garments because of cultural standards and inherent soil repellence, thus having
potential to save energy. In Norway, some products were reported to be used longer between washes
now than before, such as towels and jeans. In jeans, a new trend has been observed to wash them
more seldom, especially dark ‘raw’ denim materials, in order to keep the fit and colours unchanged
(Tan, 2010; Hicks, 2011).

In a worldwide study conducted on energy and water consumption of automated machines,
China is reported to use low amount of water and energy during domestic laundry. The probable
reason for the same has been attributed to the low number of wash cycles in China. On the other hand,
the high water consumption shown for Japan is caused on one hand by the high number of wash
cycles. The estimates varied from 1.9 in China to 10.4 in Japan. The estimated average number of
washing cycles in West Europe is reported to be 3.2 per household (Pakula and Stamminger, 2010).

Washing machine technology :
The 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. While in countries like Japan, Australia and America vertical machines are prevalent. In the
vertical axis design, the wash tub is filled with water and laundry items are moved around in the water
by a vertical axis agitator /pulsator in the centre of the machine.

The typical top-loading machines use, on average, about 40 gal of water per load (Tomlinson and
Rizy, 1998; Consumer Energy Center, 2011). The energy-efficient horizontal axis  machines on the other
hand uses the horizontal axis to tumble the laundry items through a small pool of water and rinse with
sprays of water, using only 20–25 gal of water or less per load (Consumer Energy Center, 2011).

The horizontal axis machines are equipped with internal heater which allows heating of wash
water, whereas vertical axis machines do not have the internal heater. There are various conflicting
issues regarding the energy consumption by different washing machine technology, which is beyond
the scope of this paper. However, it is accepted that the rising market share of horizontal axis machines
in Asia, Australia, and North America is expected to increase the electricity consumption for laundry
washing, but it will probably reduce the water consumption for automatic laundry washing notably in
the near future (Pakula and Stamminger, 2010).

Machine filling grade :
The machine filling capacity is also a consumer behaviour dependent factor affecting the total

resource consumption of washing clothes. Laitala et al. (2012) reported that in Norway people mainly
washed ‘full machines, but not too full’. They did not want to overfill the machine in fear of not getting
a good cleaning result or having detergent residue on the garments.  The loading of washing machine
is also found to be influenced by consumers’ laundry-sorting processes.

Consumers’ laundry-sorting processes vary greatly and are influenced by several factors such
as colours, fibre type, use area and care labelling. In Finland, people wash more laundry than before.
They wash smaller loads at a time but more frequently, even daily (Heiskanen et al., 2005). Thus, under
filling the machine leading to greater resource consumption. In the German context, Berkholz et al.
(2007), examined both behaviour-dependent as well as technical changes and their impact on the use
of resources. They found that there was a misunderstanding of the maximum use of a washing
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machine’s wash capacity, and the underuse of the cotton programme and overloading for other
programmes, such as delicates or the wool programme highlight this. They derived the result that the
average load size for all washing programmes was 2.9 kg per cycle.  Laitala et al. (2011) tested the effect
of filling grade of washing machine on resource consumption, and cleaning efficiency.  The results
indicated that clothes do get slightly cleaner when a machine is less than completely filled. However,
when the machine was only half filled, it still used 94% of the energy and 74% of the water compared
with a full machine.

Detergent type and dosage :
Alongside the use of energy and water, of course, the use of detergents also has a decisive

influence on the environment due to the consumption of resources and an intrinsic substantial
potential for environmental pollutants (Wagner, 2010). Owing to the harmful impact of laundry
detergents on environment, today, detergents are becoming more environmentally friendly.  Although
environment friendly laundry detergents pose a little threat to the environment in the use phase,
however, at the same time the dosage of the detergent should also be considered. The doses of the
detergents are important for the environment, cost control, life of the clothes and the washing machines
(Gulumser, 2010) and are determined by the consumers’ choices. Variation in consumer behaviour
means that over-dosing may lead to an increase of the environmental impacts associated with the
production and water-treatment stage of the detergent life, while under-dosing may not lead to clean
enough clothing hence the washing cycle could be repeated, leading to an unnecessary use of
electricity and water, and could lead to the establishment of bio-films and lime scale (Bain et al., 2009).
So far, there are little data on dosage and washing behavior as well as the resulting resource consumption
under real life conditions (Berkholz et al., 2007; Wagner, 2010). A group of Norwegian researchers
(Laitala et al., 2012), Finnish researchers (Paloviita and Jarvi, 2008) and Indian researchers (Gupta and
Sekhri, 2015) have found that most consumers are accustomed to using too much detergent. Some of
the reason for under dosing and over dosing of detergent is found to be consumers’ reluctance in
following the dosage instruction and measuring devices given on the product and/or absence of such
information on part of the manufacturer.

Implications :
A lot of researches have been conducted in various parts of the world to identify potential ways

for reducing the environmental impact due to clothes washing (Uitdenbogerd, 2007; Bain et al., 2009;
Laitala et al., 2011).  This section summarizes the key results of the above mentioned research studies
that Indian consumers can also implement to decrease the environmental burden caused by domestic
laundry.  While washing clothes at home, following points should be taken into account:

– Avoid frequent washing of clothes. When clothes are not dirty, not to wash them may be the
best solution.

– When clothes are soiled with specific stain, it may be wise to carry spot stain removal
followed by airing.

– If garments are only slightly dirty, it may be best to wash at low temperature (300C) with a
reduced amount of detergent or natural detergent like Reetha.

– Use environment friendly eco-labelled laundry detergents.
– Follow detergent dosage given on the label. Overdosing of detergent does not result in extra

cleaning of clothes.
– Choose a water and energy efficient washing appliance like Front load.
– Use eco-programmes.
– Wash full loads. Fill the machine to capacity to save water and energy.
– Avoid tumble drying and harness solar power to line dry your clothes.
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Conclusions and future research :
From the review analysis, it can be concluded that the consumer behaviour and habits plays a

significant role on environmental impact arising due to domestic laundry. High temperature washing,
use of too much detergent, frequently washing of clothes increases the environmental footprint with
every load of wash. According to Shove (2003), consumer washing habits differ in the different global
regions due to variations in the sociological, economical, and cultural variations. They must, therefore,
be understood over time and across cultures .Therefore, despite earlier studies, further research is
needed to study consumer laundry behaviour in the Indian context and to develop green laundry
practices to promote green consumerism in India with regards to domestic laundry.
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