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Interactive Exercise: OQutline for a workshop
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10-20 minutes =l How much water do you use per Open discussionand  World map, pins - Lead discussion to include also indirect
day and where does it come from?  visualisation on map  and paper water consumption
- Pin production to countries’
1 minute Students choose a product Let students form - Make sure group sizes are okay (4-6 people)
small groups
10 minutes Small groups  How much water is used in the Discussion in small Paper, pen - Time keeping
production? How much is the groups - Be available for questions
national footprint of the country?
Introduction of factsheets Factsheets - Hand out the prepared factsheets®
PIelol e Small groups  Try to present the inequalities in Creative work in Paper, pens, - Time keeping
water usage in a creative way. Can  small groups glue, old - Be available for questions
you think of potential problems? newspaper, ... - Guide discussions towards potential
problems
Break - Time keeping
Plenum Presentation of group work - Time keeping
10-20 minutes [Tl Theoretical introduction to the Potentially - Presentation of the virtual water concept
concept of virtual water presentation - Explain consumption vs. production water
slides/flip chart accounting
+ hand-out - Compare water footprint of products to
water footprint Sweden
- Introduce additional sources
Open Plenum What can you do about it? Open discussion Flip chart/pen - Write down solutions and
recommendations from discussion

? Facilitator should decide before the waorkshop which countries will be exemplary for the different production steps since the factsheets need to be prepared. However, in the
plenum students are encouraged to mention different possible countries for each production step.
* An example how this factsheets could lock like can be found in Appendix B.
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they must be pumped and treated indefinitely to prevent
contamination of surface and ground water.

Coffee (Plantation) e 1 cup of coffee * Intensive coffee monocultures lead to water over- Vietnam 1,058m®  6.5%
(125ml) 140l exploitation and intensive fertilizer use.
e Excessive water use and droughts cause declining water
tables. This increases irrigation costs and harvest losses.
e The extensive use of pesticides and fertilizers on coffee
plantations, as well as waste produced during the processing
of coffee beans, contaminates water- ways and causes
serious environmental threats.

Consumption of Products Sweden 1,428m®  52.2%

Open Source Material - English

Brooks, C. (n.d.). Consequences of increased global meat consumption on the global environment — trade in virtual water, energy & nutrients. Retrieved from
https://woods.stanford.edu/environmental-venture-projects/consequences-increased-global-meat-consumption-global-environment

Wagnitz, P., & Kraljevic, A. (2014). The imported risk. Germany’s water risks in times of globalisation. WWF Germany. Retrieved from
http://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/WWF Study Waterrisk Germany.PDF

WaterFootprintNetwork: http://www.waterfootprint.org/?page=files/Glossar

WWF Water Risk Filter: http://waterriskfilter.panda.org/

Open Source Material — German®

Statistisches Bundesamt. (2013). T-Shirts, Jeans und Blusen: So viel Wasser steckt in unserer Kleidung. Retrieved from
https://www.destatis.de/DE/Publikationen/STATmagazin/Umwelt/2013 06/UGR2013 06.html

Vereinigung Deutscher Gewdsserschiitzer. (n.d.) Virtuelles Wasser versteckt im Einkaufskorb. Retrieved from www.virtuelles-wasser.de

“ To broaden the pedagogical scope of this exercise it can be complemented with language classes to also look into other national consumptions (e.g. USA, UK, Germany).
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Appendix B

Vietnam - Coffee

Population 93 million (15)
Population Growth 1% (119)

Life Expectancy 72.91 years (129)
Urban population 31%

Rate of urbanization 3.03%

Capital Hanoi (2.9 million inhabitants)

HDI 0.617 (Sweden: 0.898)
Government type Communist state

Area 331,210 km? (310,070 km? of land)
GDP 358.9 hillion USD (39)

GDP per capita

4,000 (168)

Coffee Cultivation

- Provides a livelihood for around 2.6
million people (incl. 600,000 farmers)

- Highest yield and productivity
worldwide (3.5t/ha}

- 2% of GDP through coffee exports

“Brackets Indicate the ranking globally, e.8. Vietnam ranks 95™ with regards to national population,

Freshwater withdrawal

Domestic
1%

Global average: 1358 m*/year/capita

Industrial
4%

National Water Footprint
(consumption)

External
6.5%

Internal
93.5%

Total: 1058 m*/year/capita

availability.

Problems related to water in Vietnam including pollution and falling water tables due to excessive usage.
Agriculture uses water for irrigation and emits pesticide-contaminated water. The water situation in Vietnam
is likely to deteriorate as climate change predictions indicate a decrease in precipitation and water

Value chain for the agricultural

sector and associated water
usage

Key value chain step B

May be operated by textile
and apparel company in
case of vertical integration ™

Water Intensity

Consumption
Withdrawls

Water Pollution

Ecotoxicity
Acidification
Eutrophication

Production

Raw material suppliers

Agriculture Processing

Initial processing Packaging

400

60% 40%
57% 42%
29% 63%
24% 49%
87% 13%

o0

Distrubution

Preparing of food
and drinks

Transport
Distribution centres
Eating and drinkin:
Retailers g g

Catering industry

[

1% 0%
1% 0%
8% 0%
27% 0%
0% 0%

Sources: CIA Factbook {https:

www.cia.gov/library/publications/the-world-factbook/geos/bg.html), Water Footprint Network

{http://www.waterfootprint.org/? page=files/WaterFootprintLogo), WWF Germany {Wagnitz & Kraljevic, 2014).
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Virtual Water

Anja, Gesa, Marthe & Pascale
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Picture source: Water Footprint Network http://www.waterfootprint.org/?page=files/WaterFootprintLogo.
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Theoretical Background
In Sweden, a person uses on average 180 litres of water per day. Most of it is thereby used for

personal hygiene, laundry and toilet flushing as well as drinking and cooking purposes (Sydvatten,
2010). However, when talking about water usage, we tend to forget that this number represents only
the domestic water withdrawal. Additionally to the daily use of 180 litres of tap water, fresh water is
also required to produce many of the goods we consume. For example, 140 litres of water are
needed to produce only 1 cup of coffee (Swedish Environmental Protection Agency and Swedish
Chemicals Agency, 2011) and 10,850 litres to fabricate one pair of jeans from the cotton production
through numerous processing steps, like spinning, knitting and weaving to the final product

(Chapagain, Hoekstra, Savenije, & Gautam, 2006).

The water incorporated into the production of goods and services is called Virtual Water. The
assessment of the amount of water used for the production of the goods and services consumed by

the inhabitants of a country, e.g. Sweden, is called Water Footprint (Hoekstra & Chapagain, 2007).

The water footprint is thereby calculated from the difference between internal and external water
use. The internal water footprint is the volume of freshwater used from Swedish water resources; the
external water footprint is the volume of water used in other countries to produce goods and
services imported and consumed in Sweden (Hoekstra & Chapagain, 2007). On a global average, a
person has a water footprint of around 1,300m?’ per year. The average Swede uses even 1,428m° per
year — which is around 3,900 litres per person per day and sums up to roughly 26 bathtubs® per day —
of which more than 50% comes from sources outside of the country (Mekonnen & Hoekstra, 2011).
Thereby, water from different sources is included, like surface and ground water (also known as Blue
Water), rainwater which is stored in the soil (Green Water) as well as polluted water (Grey Water)
(Hoekstra & Mekonnen, 2012). The water footprint is therefore a multidimensional indicator,
combining the water volume embodied in the product, the sort of water as well as when and where
the water is used (Water Footprint Network, 2014). Figure 1 illustrates the average water footprint of
national consumption in m? per year per capita. Countries shown in green have a water footprint that
is smaller than the global average; countries shown in yellow-red have a water footprint larger than

the global average (Mekonnen & Hoekstra, 2011).

Especially when we take into consideration that our planet's water resources are not evenly
distributed, the concept of the water footprint gains in importance and illustrates that “several

countries heavily rely on foreign water resources and that many countries have significant impacts

L An average Swedish bath tub holds around 150 litres.
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on water consumption and pollution elsewhere” (Hoekstra & Mekonnen 2012, p.3232). This in turn

raises numerous questions about resource allocation and social justice.
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Figure 1: Average water footprint of national consumption in m? per year per capita in the period 1996-2005.

We consume water abroad starting with our first cup of coffee in the morning. The clothes we wear
as well as the devices we use on a daily basis all consume water in their production process. The
table in Appendix A provides an overview of four popular products and the water consumed in
producing its main component, as well as the water footprint of the country of production and the
arising environmental impact. These goods include jeans (cotton production in Pakistan), hamburgers
(beef patties in Brazil), coffee (coffee plantation in Vietnam) and mobile phones {(mining of ores in

South Africa).

Our interactive exercise fits within the curriculum for social science by focusing on resource use and
resource allocation exemplified by water. The learning objective is to show the impact of Sweden’s
consumption on water resources globally. By looking at all different water footprints, it becomes
clear that we as consumers have a direct impact on water usage in other countries. Knowing that
freshwater is a limited resource and vital for our everyday life, a better awareness of each products’
water footprint is needed. Intensive agricultural production or mining have major consequences for
the environment, such as the loss of fertile soil due to salinization or biodiversity loss due to
degraded rivers. Limited access to freshwater has also negative consequences for the population

living in the area as their source of income might be threatened or diseases can spread more easily

due to poor hygiene.

Knowing all these impacts of a globalized supply chain, we see it as a necessity that each product
should state the water footprint on its label. This helps customers to choose an environmental

friendly product.
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Appendix A

Product — Production Step

Jeans (Cotton Farming)

Hamburger (Meat Production)

Mobhile phones (Mining of
ores)

Water used for
production step /

water footprint of
the final product

e 8,700m*/t cotton

e ca.1000g
cotton/Jeans ->
8,7001

e Jeans total:
10,8501

e 15,400l/kg beef

e ca. 150g/Burger
- 2,310l

e Burger total:
2.5001

e 1 microchip 30l

Environmental & Social Impacts of Water Usage Country | Water

Footprint

/Capita
per Year

50% of the water used for irrigation is taken from streams. | Pakistan | 1,331m?®
This constant water withdrawal can result in dried out water
bodies.

1/3 of the water evaporates before it reaches the cotton
fields. Additionally, many of the irrigation systems work
inefficiently which leads to more losses.

A variety of pesticides are used in cotton production.
Inefficient waste water treatment leads to an intoxication of
local water bodies.

At the moment, there is not an efficient regulation in place
that can guarantee clean water.

Grazing live stock and the cultivation of crops used for Brazil 2,027m?
feedings release various residues in water bodies (e.g.

nutrients or pesticides).

Unregulated waste water management leads to an

intoxication of water bodies.

Most important river is over-utilized and transfers from other South  1,255m?
rivers are needed. Africa

Ore extraction from below the water table: Negative effects

on hydrology and ecosystems.

Acid runoff of mine drainage water affects water quality and

freshwater resource.

Closed mines can pose long-term environmental liabilities as

Footprint
falling
outside
the
country

16,3%

9,2%

22%




