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Hydraulic fracturing 
– or fracking – is a 
hot topic, reported 
and debated in me-
dia and other arenas 
on a near daily basis. 
This way of extract-
ing shale gas, involv-
ing huge amounts of 
water, is increasing in 

many parts of the world and the potential 
short term financial gains are undisputed. 
But science is struggling to catch up with  
practice. We don’t yet know enough about 
the consequences for water resources of 
fracking. And while more in-depth re-
search is carried out, we need a code of 
conduct for companies who are currently 
drilling for shale gas. Clear guidelines, says 
the energy industry, will exclude profiteers 
and protect responsible companies. In our 
cover story for this issue, SIWI’s Andreas 
Lindström explains the intricacies of hy-
draulic fracturing and lays out the pros and 
cons for us to consider. We plan to return 
to this highly important issue on several 
occasions this year, not least in the run-up 
to and during World Water Week, whose 
theme this year is Energy and Water. 

We have had good water news from In-
dia recently. A project among textile sup-
pliers there, led by SIWI together with 
several Swedish fashion brands, showed 
that efficient water management in textile 
production could achieve both substantial 
environmental and financial gains. Read 
more on page 12.
 In this issue, we also zoom in on the 
CDP Global Water Report, an initiative 
ultimately aimed at making water stewards 
out of major corporations.
 Furthermore, we read about some 
unique SIWI-led research concerning 
China’s food waste and what lessons we 
can draw, we hear why the word justice is 
so needed in the discussion about trans-
boundary waters, and last but not least, 
SIWI’s Jenny Grönwall reviews a new book 
on groundwater. It’s all yours.

Mr. Torgny Holmgren
Executive Director
Stockholm International Water Institute
Twitter: @TorgnyHolmgren
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The world’s water and energy systems 
are inextricably linked. With both of 
these vital resources coming under 
greater pressures over the next few 
decades, evaluating the trade-offs and 
encouraging cross-sector planning is 
crucial for their sustainable manage-
ment and development.

To support countries’ efforts to address these 
challenges proactively, the World Bank has  
initiated the Thirsty Energy Initiative, which was 
launched during the World Future Energy Summit 
in Abu Dhabi, United Arab Emirates on January 
20-22.
 As part of the launch events, a High-Level 
Panel Discussion was held on January 21,  
entitled “Thirsty Energy: Will Water Constrain our 

Energy Future?”. SIWI’s Executive Director Torgny 
Holmgren was one of the panellists of the  
session, which brought together high-level repre- 
sentatives from country governments, World Bank 
senior management, as well as representatives of 
partner agencies and the private sector.
 The discussions on how to develop and manage 
energy and water to support development and 
green growth will continue at World Water Week 
in Stockholm, as this year’s theme is Energy and 
Water. World Bank is a key collaborating partner 
to SIWI for the 2014 World Water Week, and 
as such a member of the Scientific Programme 
Committee arranging scientific workshops during 

the week.

 Read more: www.siwi.org/news/
thirsty-energy-initiative and
www.worldfutureenergysummit.com

SIWI JOINS LAUNCH OF WORLD BANK 
THIRSTY ENERGY INITIATIVE

news & notes

STOCKHOLM WATER PRIZE 
LAUREATE TO BE ANNOUNCED

On March 21, when celebrating World Water 
Day, the SIWI Board will announce the 2014 
Stockholm Water Prize Laureate. First present-
ed in 1991, the prize honours individuals or  
organisations whose work contributes broad-
ly to the conservation and protection of  
water resources and to improved well-being 
of the planet’s inhabitants and ecosystems. 
In 2013, Dr. Peter Morgan of Zimbabwe  
was awarded the prize, for his work to  
protect the health and lives of millions of 
people through improved sanitation and  
water technologies.

 Read more: www.siwi.org

SIWI SUPPORTS UN-WATER  
RECOMMENDATIONS FOR A 
WATER GOAL

On February 18, as part of an expert consultation 
process to analyse the role water could play in 
the Post-2015 development agenda, UN-Water 
hosted a side event at United Nations head- 
quarters in New York. SIWI’s Karin Lexen gave an 
intervention speech supporting the recommen-
dations of UN-Water. 

 Read more: www.siwi.org/news/siwi-

for-a-water-goal

FIRST AFRICAN WATER INTEGRITY SUMMIT TO BE HELD 
IN ZAMBIA

On April 29-30, the summit “Accelerating towards a Water Secure World” will take 
place in Lusaka, Zambia. The summit is the culmination of a three year sub-Saharan 
regional Capacity Building Programme on Water Integrity implemented by SIWI and 
partners. Gathering water sector stakeholders from Western, Southern and Eastern 
Africa to exchange knowledge and experiences, the conference aims to revitalise 
political action against corruption in the water sector. 

 Read more and register: www.watergovernance.org/integrity/summit

Stockholm International Water Institute is set to open its first international centre this 
year. The Africa Regional Centre will be based in the South African capital Pretoria. SIWI’s 
Mr. Anton Earle has been appointed Director of the Africa Regional Centre. The new 
centre will consolidate SIWI’s growing commitments in Africa, including the UNDP GoAL 
WaSH programme operating in West Africa, the Water Integrity programme (west, east 
and southern Africa), ongoing support to the Nile River basin cooperation process; and 
bilateral programmes with the governments of Namibia, Botswana and South Africa.

SIWI EXPANSION
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news & notes

NEW POLICY 
REPORTS FROM 
SWEDISH 
WATER HOUSE

Swedish Water House has recently 
published three policy papers and 
one background report. The pub-
lications sum up the work of last 
year’s cluster groups and focus on 
renewable energy, water and risk, 
and transboundary water manage-
ment. 

Read and download: 
www.swedishwaterhouse.se

GRUNDFOS SUPPLIES WATER SOLUTIONS 
TO PEACEKEEPING MISSIONS

Grundfos Italy has renewed a long-term contract with Euro Mec regard-
ing water and waste water pumps to peacekeeping missions world-
wide. Grundfos and Euro Mec will work closely with the field operators 
to quickly supply the right pumping solutions to a vast list of crisis ar-
eas, including Sudan, the Democratic Republic of Congo, Mali, Somalia, 
Iraq, Lebanon, Afghanistan, Western Sahara, Côte d’Ivoire and Haiti. 

Read more: www.grundfos.com

LAUNCH OF THE FIRST ONLINE GLOBAL 
FRESHWATER BIODIVERSITY ATLAS

A new online Atlas of freshwater biodiversity was launched in January 
2014, presenting spatial information and species distribution patterns. 
The Atlas is an output of EU-funded project BioFresh and will be of 
value to NGOs, policy-makers and conservation planners working with 
freshwater biodiversity. 

Read more: www.iucn.org

GENDER AND WATER  
IN FOCUS AT SOUTH  
AFRICA CONFERENCE
In line with its cross-cutting work on gender and 
water, SIWI will sponsor the inaugural ‘Gender,  
Water and Development’ conference in East London, 
South Africa on July 7–11, 2014. The aim of the 
conference is to practically address gender issues 
in the formulation of water policy in South Africa 
in order to deliver real impact in the lives of poor 
women and men in Africa.
 SIWI’s sponsorship stems from an intention to 
mainstream gender issues in the organisation’s 

own project work whilst also connecting and devel-
oping relationships with external gender and water  
practitioners. SIWI will have several of its staff taking 
part in the conference programme to share high-
lights from SIWI’s work related to water and gender, 
which strives to increase economic and democratic 
governance in the water and sanitation sector.
 The conference is hosted by The Water Research 
Commission of South Africa in partnership with the 
Department of Water Affairs of South Africa, African 
Ministers’ Council On Water (AMCOW), Southern 
African Development Community (SADC) and the 
Women for Water Partnership. 

For more information on the conference 
visit: www.global-water-conference1.com 

WATER: BLOGGED BY SIWI

Executive Director Torgny Holmgren has posted the inaugural entry on SIWI’s new blog, titled  
‘Water: Blogged by SIWI’. The new blog will enable SIWI staff to communicate personal insights and 
real-time experiences as they work around the globe. Read Torgny’s welcome message and follow for 
personal updates from local projects, conferences, workshops or news from our Stockholm office at 
www.siwi.org/blog 
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cover story

For the next few decades, the world will 
continue to depend heavily on fossil  
fuels. But while projections show that 
oil and coal are still likely to form the 
backbone of global energy supply, it is  
natural gas that presents the fastest relative 
growth. Behind the formidable growth lies 
what some call “a shale gas revolution”. 
New technologies have allowed the  
extraction of shale gas reserves previously 
impossible to reach, enabling access to 
huge quantities of the resource. While 
some praise the expansion of this cleaner 
and cheaper fossil fuel, others urge for  
caution as environmental, social and health 
related impacts associated with shale gas 
and hydraulic fracturing are still fairly  
unknown and unexplored. There are 
signs, however, of potentially serious en-
vironmental implications if extraction  
processes are managed without attention to  
possible risks. 
 At the same time the world is facing 
growing freshwater scarcity. Water is 
quickly becoming a limiting resource for 
many activities, including energy production.  

SHALE GAS AND HYDRAULIC FRACTURING 
BLESSING OR CURSE?
Shale gas, and its extraction method hydraulic fracturing, is intensely debated 
in energy and climate circles worldwide. While some argue that it will save us 
from oil and coal dependency, others point to some disturbing environmental 
consequences of fracking. SIWI’s Mr. Andreas Lindström dives into the web of 
uncertainties surrounding this resource, and explains the pros and cons 
of fracking.

TEXT MR. ANDREAS LINDSTRÖM, SIWI with PROF. ALLAN HOFFMAN, US DEPART-
MENT OF ENERGY (ret.) and PROF. GUSTAF OLSSON, LUND UNIVERSITY
PHOTOS ISTOCK PHOTOS

TTEXT ÖMR ANDREAS LINDSTRÖM SIWI hwith PROF ALLAN HOF FFMAN US DEPART

h f d d h ld ll

 continues on next page
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Unconventional fossil fuels and  
shale gas
The term “unconventional fossil fuels” 
usually refers to fossil fuel assets (predom-
inately oil and gas) trapped in different  
geological formations (on land or under 
the sea) that cannot be acquired by means 
of conventional extraction methods. Shale 
gas is natural gas that is trapped in different 
types of shale formations. It burns cleaner 
than other fossil fuels emitting less CO2  
per unit of energy produced, prompting 
some to call it “a clean energy source”.  
It is not. There are severe uncertainties re-
lated to science on climate impacts linked 
to shale gas use. The International Energy 
Agency (IEA) predicts that production of 
natural gas from unconventional sources 
will increase by more than 40 per cent by 
the year 2035, doubling its share in global 
gas production from 12 per cent to 24 per 
cent. The growth would be spearheaded by 
shale gas with substantial contributions by 
other tight gases (collective name for natural 
gas located in rock material with low per-
meability) and coal bed methane (natural 
gas extracted from coal beds) (IEA, 2012).  
The spatial distribution of unconventional 
fossil fuels assets worldwide produces tempt-
ing scenarios for many nations holding 
these, not least those that can be considered 
top energy consumers. The addition of shale 
gas and other unconventional fuels to the 
mix could possibly usher in a new era of  
energy independence and security for many 
nations. The versatility of unconventional 
fuel types, particularly shale gas, also provides 
alternatives for many end use purposes 
and adds to its attractiveness. Current data  
suggest that estimated shale oil resources 
constitute 10 per cent of total crude oil  
reserves in the world while estimated shale 
gas reserves constitutes 32 per cent of all 
known natural gas reserves that can be  
recovered by using presently available tech-
nology (EIA, 2013). The USA, Canada, 
Russia, large parts of Europe, South America, 
South Africa and China are areas with  
considerable documented reserves of shale 
oil and/or shale gas. Potentially, there is 
more yet to be discovered in other parts of 
the world. 

Hydraulic fracturing
Hydraulic fracturing or “fracking” is not a 
new technology; it has been around for half 
a century. The principle of drilling in rock 
formations and widening existing cracks by 
pumping water mixed with proppants and 
chemicals under high pressure has been an 
established part of conventional (vertical) 
drilling for oil and gas for a long time. 

 Only with the emergence of so called  
horizontal directional drilling can untapped 
shale gas and other tight gas reserves be  
accessed in a cost-efficient way. The tech- 
nology of horizontal drilling has been  
refined since its beginnings in the 1970s 
and with major technological advances 
being made in the late 1980s on through 
the 1990s, the landscape of extraction pos-
sibilities changed rapidly (Hoffman, 2014). 
 As the possible distance of drilling along 
a horizontal layer increased, bore diameters 
increased and equipment for penetrating 
even the toughest rock types advanced, 
new opportunities appeared. Some major 
advantages brought by horizontal drilling 
are, for instance, that wells under areas 
that are unsuitable for drilling can now be 
reached from afar, the “payment zone” i.e. 
the area from which gas can leak through 
a bore hole can be increased if the well is 
“turned” (refers to how a well is located 
on a horizontal/vertical axes), and larger 
areas can be excavated from a single surface 
drilling position. Addition-
ally, horizontal drilling in-
creases the possibility to 
hit a maximum number 
of fracture zones. 
 The incentives seem 
clear: vast amounts of 
untapped energy, a near-
ly optimised extraction 
technology, potential for 
better energy security 
in many parts of the 

world, possibilities for advancements and 
paradigm shifts in different end use sectors 
including the transport sector, and a possible 
reduction of fuel imports and shipments 
around the world. Should it be “Drill 
baby, drill!” as the term coined during the  
2008 American presidential election  
campaign went?
 Or is there a need for caution?
 Yes. There is. Despite the many benefits, 
shale gas and fracking might not be the 
magic bullet that will solve our short- to 
medium-term energy needs. The potential 
environmental costs of fracking come in 
many layers, not least in connection to  
water resources. 

Water quantity concerns
Fracking can be a water-intense activity.  
Water is the main component, 80 per cent,  
in the fluid used in the fracking process.  
The lack of common definitions when  
assessing water use in the fracking process  
is an obstacle to producing undisputable 
data on the topic. The US Groundwater  
Protection Council in 2009 put average 
water consumption levels for just drilling 
and fracturing a shale gas well between 
8,000 and 15,000 m3 which in the upper 
range translates to more than 300 
normally sized fuel trucks over 
a life span of a well. The US 
Environmental Protection 
Agency (EPA) described 
the American context in a 
2011 report; assessing that  

 continued from page 5
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water consumed annually by fracking  
processes in the nation could be as much as 
530 million m3, or about a fifth of the total 
annual water consumption of Sweden in 
2010 (EPA, 2011) (Statistics Sweden, 2012). 
It is difficult to foresee how water quantity 
aspects will play out in a future where shale 
gas excavation through fracking increases 
exponentially as nations start capitalising on 
this resource. It should however not surprise  
anyone if the result is intensified com- 
petition for water, especially in areas that 
already suffer water scarcity. 

Water quality concerns
The fracking process involves the usage of 
fluid which is predominately water, mixed 
with sand and chemicals to facilitate the 
fracturing and increase the permeability of 
the shale. There are several overlaying issues 
that need to be examined carefully in or-
der to assess potential risks from chemicals 
used and possible impacts on the environ-
ment and humans: Are the chemicals used  
dangerous to health and the environment? 
Is there a risk that chemicals might leak 
and pollute surrounding environments 
including water resources? 
What happens to these 

 
REFERENCES

Associated Press. (2014). Retrieved from  
www.dailymail.co.uk/news/article-2534508/
Water-three-U-S-states-Penn-sylvania-Ohio-
West-Virginia-polluted-FRACKING.html. January 
6, 2014.

Energy Information Administration (EIA). 
(2013). Technically Recoverable Shale Oil and 
Shale Gas Resources: An Assessment of 137 
Shale Formations in 41 Countries Outside the 
United States. EIA: Washington. 

Environmental Protection Agency (EPA). (2011). 
EPA Study of the Potential Impacts of Hydraulic 
Fracturing on Drinking Water Resources.  
EPA: Washington. 

Hoffman, A. (2014). Retrieved from  
www.lapsedphysicist.org/2013/08/12/fracking. 
January, 31 2014. 

Kassotis, C., Tillitt, D., Davis, W., Hormann, A. 
and Nagel, S. (2013). Estrogen and Androgen 
Receptor Activities of Hydraulic Fracturing 
Chemicals and Surface and Ground Water in a 
Drilling-Dense Region. University of Missouri: 
Columbia, USA.

Osborn, S., Vengosh, A., Warner, N. and Jackson, 
R. (2011). Methane contamination of drinking 
water accompanying gas-well drilling and  
hydraulic fracturing. PNAS: Boston. World 
Energy Outlook. (2012). Golden Age of Gas. 
International Energy Agency (IEA): Paris.

chemicals when fracking water is returned 
to the surface? What happens to the minerals 
and radioactivity flushed  at depth by the 
fracking water and returned to the surface 
as well?
 Although the debate on potential system 
impacts from fracking in many regards is 
in its infancy, and science is still playing 
catch-up assessing impacts associated with 
the rapidly evolving energy landscape, some 
interesting results are emerging relating to 
the above questions. 
 A recent study issued by the University 
of Missouri found that among the 700-800 
chemicals known to be used in the fracking 
extraction process, many can be labeled as 
hormone disrupting or Endocrine Disrupting 
Chemicals (EDC:s), affecting the endo-
crine system which regulates several bodily 
processes and functions such as growth, 
reproductive functions and metabolism, 
with possible further links to birth defects 
and forms of cancer (Kassotis et. al., 2013).  
 The concern that methane and fracking 
chemicals can leak to surrounding water 
sources is backed up in recent science and re-
porting. A 2011 study issued by Proceedings 
of the National Academy of Sciences (PNAS) 
concluded that there is systematic evidence 
of contamination of drinking water sources 
in connection to shale gas extraction sites 
in northeastern Pennsylvania and upstate  
New York, registering methane concen- 
trations in 85 per cent of examined drinking 
water wells (Osborn et. al., 2011). Polluted 
water as a consequence of fracking has also 
been confirmed and reported in several  
other US states (Associated Press, 2014).

The way forward
Technological shifts with profound impacts 
on the course of human development are 
rare. Looking back into history, we can  
conclude that mankind would have made 
some different choices if present information 
and knowledge had only been available at 
the time. The potential “shale gas revolu-
tion” presently at our doorstep could be one 
of these. This time, however, we possess the 
needed information and knowhow in order 
not to add burden on coming generations 
with the choices we make today. Careful 
regulation and transparent information and 
monitoring will be essential.
 The benefits of natural gas in general and 
shale gas in particular are possibly too great 
to make us want to deviate from the path of 
exploiting the resource on a massive scale, 
although other choices, such as continued 
investment and deployment of renewable 
energy, might be much better. If shale gas 
is the path that will be chosen for the short- 

and medium-term, then we must set a stage 
where this can happen in the least harmful 
way possible. It requires having the wisdom 
and courage to make the right priorities. 
We must treat warnings of severe negative 
impacts with utmost seriousness and address 
the issue through many channels such as: 
agree upon common process definitions 
and descriptions, introduce standards to 
promote soundest possible drilling practices, 
allow for and enforce restrictions on  
drilling in areas where it is deemed as less 
safe, implement standards for best possible 
mitigation measures and techniques to 
protect water, land and air from negative 
impacts, and invest in waste water treatment 
and reuse. Furthermore, we must create 
inclusive processes that can factor in and 
sufficiently deal with the concerns of local 
populations at risk of negative impacts, and 
introduce proactive regulatory and legal 
frameworks that extensively protect the  
environment and human wellbeing. An  
opportunity also lies in using this cleaner 
natural gas to replace even more carbon- 
emissive fossil fuels while pushing harder 
for faster expansions and growth in the  
deployment of renewable energy types.
 A lot has to be done and considered, and 
now is the time.

cover story
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focus

THE ROAD TO STE 

“Companies must consider the value, 
not the price, of water”

Deloitte Consulting is central 
in preparing the CDP Water 
Report. We put a few questions 
to Mr. William Sarni, Director and 
Practice Leader in Enterprise 
Water Strategy, and Deloitte 
Project Lead for the 2013 CDP 
Water Program.

Is this initiative and project (CDP) 
developing the way you expected 
it to? 
Yes, water risk and business opportun- 
ities are gaining increased attention 
from multi-nationals, NGOs and in-
vestors driven by increased comp- 
etition for water and the impacts 
of droughts in the US and in em- 
erging markets. Water scarcity is 
impacting business continuity, which 
is resulting in companies developing 
water stewardship strategies and inno-
vation in partnerships and technologies. 

Does the CDP report give you an 
idea whether there is a real change 
in how companies look at water 
risk management? 
CDP Water Program provides valuable 
insights into how the responding 
companies are addressing water risk 
and business opportunities. Leading 
companies are developing “water 
stewardship strategies” which goes 

well beyond “water management.” 
Leading water stewardship strategies 
include, but are not limited to:  
quantifying business value at risk  
from water risk, in some cases commit-
ting to access to clean water, sanitation 
and hygiene (WASH), “collective action” 
with value chain stakeholders, “water-
shed level” engagement; reporting and  
disclosure; and innovation in partner-
ships and technologies. These leaders 
are developing global strategies to 
quantify the value of water to their 
businesses and how water can support 
business growth. 

From your perspective at Deloitte, 
how can companies become more 
active and start influencing water 
management policies? 
Companies should consider; water data 
acquisition, analytics and visualisation 
to support decision making, the value 
of water and less about the price, how 
stakeholders value water (shared value 
and risks), how to be a steward of water, 
the intersection of water and energy, 
how to communicate your goals and 
actions related to water stewardship and 
proactively engage with stakeholders 
through collective action frameworks 
and tools. These actions can inform 
thinking around water policies in  
developed and emerging markets. 

“Applying a blanket strategy 
will be insufficient”

In cooperation with Deloitte Consulting, 
CDP, produced the CDP Global Water 
Report. We asked Ms. Cate Lamb, 
Head of CDP’s water programme, 
how she sees the organisation’s water 
programme developing in the coming 
few years?

By posing questions to corporations on their 
relationship with water on behalf of investors, 
CDP has successfully sparked a dialogue around 
water that until 2010 was limited in both scope 
and reach. But there is still much to be done.  
In 2014 we will introduce a new water question-
naire that will facilitate better disclosure, drive 
greater water stewardship and elicit water data 
that the markets require; our work on water will 
grow in reach targeting almost 1,800 companies 
worldwide including those in Japan and the UK; 
and the world’s first public water scoring method-
ology will be introduced and trialled. 

How can companies be helped to take the 
step from reporting, to acting, on water risk?
We see that the process of engaging with our 
questionnaire is itself sparking a reaction within 
many corporations. When important stake-
holders ask questions it has the power to create 
change. Measurement leads to management and a  
reduction of detrimental impacts such as over- 
consumption or pollution while at the same time 
an understanding of risks and opportunities 
leads to strategic advantage. Tackling corporate  
water risk is not a simple task however. In 2013,  

Businesses use a large part of the world’s freshwater resources. How does 
one best support, and if needed push, the corporate sector into taking action on water? 
One route to go is through investors. Even the largest companies tend to listen when 
trillions of dollars are asking them questions. 
 So, on behalf of investors representing nearly USD 60 trillion, CDP (formerly known 
as Carbon Disclosure Project) asked over 1,000 companies world-wide about how they 
perceive risks related to water and how they manage, or plan to manage them. The result 
is the CDP Global Water Report, recently published for the fourth year. The long term aim 
is to turn corporate water users into water stewards. We asked some centrally placed 
people how they think the CDP report can help change behaviours.

CDP Global Water 
Report 2013

WATER DISCLOSURE:
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WARDSHIP?
“Collective action offers 
high credibility”

CEO Water Mandate, the UN-initiated 
public-private partnership created to 
support companies in their water steward-
ship efforts, works on several fronts. 
One is the development of Corporate  
Water Disclosure Guidelines, which are due 
for release later in 2014. We posed some 
questions to CEO Water Mandate Technical 
Director Mr. Jason Morrison and CEO Water 
Mandate Advisor Mr. Peter Schulte.

What are the obstacles to companies’  
water disclosure?
We believe the key obstacles to effective corporate  
water disclosure are a lack of understanding of what 
types of water-related information are most help-
ful to report and a lack of a common framework  
that supports harmonisation and potentially  
further comparability. 

How can water disclosure help solve the  
water crisis?
Water disclosure is a key component of corporate water 
stewardship practices, which themselves are only one 
critical part of solving the water crisis. What water  
disclosure can do is strengthen corporate account- 
ability (both internally and externally) and foster  
dialogue between companies and their stakeholders 
on the most effective ways to advance sustainable 
water management and reduce water-related risk  
to businesses.

From your perspective at CEO Water Mandate, 
how can companies become more active and 
start influencing water management policies?
From the Mandate’s perspective, most companies 
should first start by “getting their own house in order” 
by advancing greater water use efficiency and waste-
water treatment at their facilities. After this there are 
many ways companies can positively influence water 
management practices and policies. We believe the 
most impactful approach is collective action, whereby 
companies engage with and collaborate with others 
in the basins in which they operate to understand 
and manage shared water challenges. Done correctly, 
collective action offers a high degree of credibility, 
on top of bringing together an array of expertise and 
resources. Companies also have a great opportunity 
to drive sustainable water practice by means of supply 
chain engagement. For many companies, a significant 
portion of their water footprint lies in their supply 
chain, and in particular in agriculture. Companies 
can play a vital role in encouraging and incentiv-
ising more sustainable water practices among their  
suppliers, and providing tools and resources that  
support these efforts.

we saw too many companies focusing on discrete attempts to reduce 
water dependency in operations. While focusing on how much water a 
company uses is a sensible first step, it will reveal little about the impact 
a company is having on water resources. Failing to recognise this drives 
short-termism that will not lead to better corporate water stewardship, 
risk mitigation or any of the associated business benefits. 
 This misguided approach stems from companies thinking of their  
natural capital impacts with a one-size-fits-all approach. Too many  
businesses are looking at water through a “carbon lens”. Water in one basin 
is not the same as water in another basin so applying a blanket strategy 
will be insufficient.  

Which, if any, are the direct and indirect results of the CDP report?
We often find that our water reports spark a dialogue that moves the 
market beyond where it would otherwise be. In 2011, CDP’s Global Water 
Report highlighted that awareness of supply chain risks was lower than 
awareness of risks across direct operations. In 2012 however, we saw a 
marked increase in awareness of supply chain risks as well as a 50 per 
cent increase in the number of respondents requiring their key suppliers 
to report on water-related risks.

How can companies’ water disclosure help solve the water crisis?
CDP now holds the largest collection globally of primary climate change, 
water and forest-risk information and we put these insights at the heart 
of strategic business, investment and policy decisions. CDP’s water  
questionnaire encourages companies to account for and be transparent 
about their impact on water resources and the subsequent corporate 
risks that this drives. Transparency of this data throughout the global 
market place ensures that key stakeholders, such as the financial  
community, has access to the best available corporate environmental  
information to help drive investment flows towards a low carbon and more  
sustainable economy.

Mr. William Sarni Ms. Cate Lamb Mr. Jason Morrison Mr. Peter Schulte

Read more: www.cdp.net
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news

TEXT MR. RAMI ABDELRAHMAN, MS. MAYA REBERMARK AND MS. VICTORIA ENGSTRAND-NEACSU, SIWI
PHOTO JENNY KENNEDY-OLSEN, SXC

SUCCESS IN INDIA:

WATER SAVINGS MAKE PROFIT 
FOR INDIAN TEXTILE SUPPLIERS

In an industry with low profit margins and 
negative environmental impact, the SWAR 
(Sustainable Water Resources Manage-
ment) project showed that by implement-
ing resource efficiency recommendations 
in production lines, savings in energy, 
chemicals, and water consumption lead 
to cost-savings in production and better 
environmental impact. 
 In Delhi national capital region alone, 
the Indian project partners implemented 
85 different recommendations suggested by 
SWAR. The results were very promising: a 
765 per cent return on investment in one 
year and an average payback time of 11 
days per project. 
 “SWAR has been much more effective 
than other resource management projects 
that we have undertaken in that it has gone 
beyond giving paper reports and has ac-
tually helped implement projects,” said  
Mr. Mukesh Tomar of Maya Exports, one 
of the suppliers in the project.
 In water-scarce Delhi, the project 
reduced total water consumption 

by an annual 84.5 million litres or 6.6 
per cent. 

It reduced electricity use by 3.4 per cent, 
fuel by 4 per cent and chemicals by 14 per 
cent at supplier and sub-supplier levels. 
This resulted in an annual 1.7 per cent 
saving in production costs for all 35 units. 
The recommendations include applying 
best-practices such as right-first-time 
chemical dyeing procedures, house-hold 
savings, rainwater harvesting, effective 
waste water treatment and reuse, as well 
as efficient boiler heating cycles.
 “SWAR has been an eye opener for 
us and has been a learning platform for 
resource efficiency measures. We have al-
ready started implementing some of the 
projects suggested to us in our other fac-
tories as well;” says Mr. Gopal Singh of 
Sargam Exports, one of the suppliers in 
the project.
 In Jaipur – the project, together with 
traditional block-printers at the 
Jaipur Industrial Texcraft Park, 
developed a guidebook for 
sustainable resource 
use in their  
industry, 
 

but also built capacities at the park 
to prepare them for environmentally- 
friendly production.
 Between Delhi and Jaipur, SWAR 
trained more than 60 per cent of all staff 
on the sustainable use of water, energy and 
chemicals.
 The Indian textile industry contributes 3 
per cent to India’s GDP, and employs more 
than 35 million people. The industry is the 
single largest industrial water polluter in 
India, and is facing serious growth limita-
tions due to increasing shortage in fresh-
water availability. SWAR partners have 
announced that they will be intensifying 
their work with Indian partners during 
2014 to expand SWAR’s positive impact.

A water management project among textile suppliers in India, led by 
SIWI together with the Swedish fashion brands Indiska, KappAhl and 
Lindex, has demonstrated how efficient resource management in textile 
production in India can achieve both substantial environmental and 
financial gains.
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analysis

FOOD WASTE: 
LESSONS FROM CHINA

The Chinese have a deep history and relation to food. It reflects in both the statistics and reactions to the problem. 
(Food waste in restaurants is, ironically, emblematic of the value placed on food – providing more than enough to guests 
shows your respect to them). It also translates into the sincere actions by the state to reduce waste.

The fact that a third of all food grown 
globally never gets eaten is astonishing. 
But it also suggests one simple solution to 
meeting future food demand under climate 
change: eliminate food waste and there will 
be far less pressure on land, water, energy 
and biodiversity, plus huge greenhouse gas 
mitigation benefits.
 Can we do it? Useful insight comes 
from the recent journal article Food losses 
and waste in China and their implication 
for water and land by Prof. Junguo Liu,  
Prof. Jan Lundqvist, Mr. Josh Weinberg and  
Ms. Josephine Gustafsson. China offers 
widely relevant lessons on food waste,  
because its food system shares charac-
teristics of both high-income countries 
(long-distance supply chains with few in-
termediaries) and low-income countries 
(many under-resourced small-scale farmers). 

 The challenge of feeding 21 per cent of 
the world’s population with 6 per cent of 
global water and 9 per cent of arable land 
suggests that efficiency gains will be high 
on Chinese policy agendas. So it is not 
surprising that China discards less food 
than the average country: Junguo and  
colleagues calculate a food loss rate1 of 19 
per cent (+/-5 per cent) for food overall, 
which primarily comprises grains. How-
ever the sheer size of China means that 
this cereal wastage equals 56 per cent of 
Africa’s annual production.
 The authors report the hefty environ-
mental impacts of non-consumed food on 
land and water use. They do not calcu-
late associated greenhouse gas emissions, 
but a rough estimate is a substantial 200 
megatonnes of CO2 equivalent per year2  
– greater than the emissions that would be 

TEXT DR. SONJA VERMEULEN, CGIAR
PHOTO ISTOCK PHOTOS

1 The article under discussion defines food loss rate as the ratio of lost or wasted food to the total amount of food production in the country.
2 This very rough estimate is calculated from the greenhouse gas emission figures reported by China to the UNFCCC in 2005. Agriculture accounted for 15 per cent of 
total emissions, including from land use, land use change and forestry. Of these emissions, 19 per cent are due to agricultural production not consumed as food. The 
simple analysis does not account for agricultural production for biofuels and industrial end uses, the relative role of rice production and methane emissions, nor many 
other confounding factors. FAO (2013) estimates the combined food waste emissions of China, South Korea and Japan to be in the order of 1,000 megatonnes of CO2 
equivalent per year.

 continues on next page

In a recent issue of Environ-
mental Science and Technology, 
researchers from Beijing Forestry 
University and Stockholm Inter-
national Water Institute provided 
the first comprehensive review of 
available information concerning 
China’s food losses and waste. 
There are lessons to be drawn 
from the Chinese experience, 
writes Dr. Sonja Vermeulen in 
a commentary.
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JUSTICE: A 
TRANSBOU

In order to understand the utility of jus-
tice in transboundary water management,  
we must consider the many facets of this 
term. Justice and injustice are often subjec-
tive concepts that mean different things to 
people and cultures at different scales and 
times. For example, the 1959 Nile waters 
treaty may be perceived by some as just to 
Egypt and Sudan, but unjust for Ethio-
pia and other upstream states. Just as the 
Grand Ethiopian Renaissance Dam under 
construction may be the reverse, according 
to some stakeholders. Meanwhile, an in-
frastructure development such as irrigation 
canals may be just in a utilitarian perspec-
tive – in how it brings benefits to farmers 
and consumers who use the water – but 
unjust, in an egalitarian perspective, to 
the ecosystems and downstream commu-
nities that are negatively impacted by the 
changed water flow. 

TEXT MS. KYUNGMEE KIM, SIWI and
DR. NATHANIAL MATTHEWS, 
KING’S COLLEGE LONDON
PHOTO AURELIY MOVILA, SXC

A justice framework offers 
significant advantages over a 
legal or economic framework in 
transboundary water manage-
ment processes. Perceptions of 
justice vary across cultures, 
levels of power, scales and time. 
Yet, despite its ambiguity, 
applying a justice framework to 
transboundary water treaties, 
negotiations, developments and 
laws reveals how these processes 
should be weighted to address 
inequalities that are often over-
looked or devalued, write 
Dr. Nathanial Matthews of King’s 
College London and Ms. Kyungmee 
Kim of Stockholm International 
Water Institute.

saved from China’s ambitions to institute 
environmental best practices throughout 
all cement, chemical and steel industries.
What do we learn about reducing food 
waste across the supply chain? The first  
lesson is that food waste will never be  
entirely eliminated. For example, toxic-
ity scares are commonplace in Chinese 
food industries; maintaining food safety 
is likely to involve some waste. The second 
lesson is that losses are distributed un-
evenly, and need different strategies for 
reduction. Transportation entails only a 2 
per cent food loss rate, and improvements 
would mostly involve refinements to pack-
aging, while bigger losses during would be 
reduced by greater mechanisation.
 Highest food loss rates in China occur 
at the consumer stage of the supply chain 
– as has been found too for USA and UK. 
Reducing consumer food waste involves 
changing behaviours and cultures around 
food. One interesting finding from the 
Chinese study is that food loss rates in 
canteens and homes are 5-7 per cent but 
in restaurants a much higher 19 per cent. 
This reflects Chinese traditions, similar 
to other countries, of being economical 
with everyday food, but showing largesse 
on special occasions.
 Undeterred by traditions, policy- 
makers are taking action. President Xi 

3 Method for the calculation not presented. Source: By the Numbers: Reducing Food Loss and Waste  
– World Resources Institute, 5 June 2013.
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Jinping has endorsed civil society’s “clean 
your plate” campaign and as a first step has 
limited government-sponsored banquets  
– seriously enough that some Beijing res-
taurants complain of a 35 per cent drop 
in business, while government anticipates 
a tangible dent in the estimated USD 
32 billion annual cost of food losses.3  
Extrapolating globally, government pol-
icies that go beyond mere “awareness  
raising” will do far more to reduce waste 
and create a food-secure future.
 

This article was first published in the 
February issue of the AgClim Letters, a 
regular analysis on science and policy  
written by Dr. Sonja Vermeulen, Head of 
Research for CCAFS, the CGIAR Research 
Program on Climate Change, Agriculture 
and Food Security”.
 It can be found on: http://ccafs.cgiar.
org/blog/cutting-our-losses-learning-
food-waste-china.
 The original article by Prof. Junguo Liu,  
Prof. Jan Lundqvist, Mr. Josh Weinberg and 
Ms. Josephine Gustafsson was published 
in the American Chemical Society journal  
Environmental Science and Technology 
47: 10137-10144, on August 13, 2013.  
http://pubs.acs.org/doi/abs/10.1021/
es401426b.
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opinion

VALUABLE CONCEPT FOR 
NDARY WATER MANAGEMENT

 Transboundary basins are home to 
water infrastructure developments, and 
objects of treaties, negotiations and inter-
national water laws. Each of these processes 
creates winners and losers, or just and un-
just outcomes depending on whose concept 
of justice is prioritised. Although justice 
is often featured as a key component of a 
rights-based water resource management 
analysis (See Water Governance Facility 
20121; Greiber et al., 20092) very little 
research has examined how it differently 
applies to a transboundary water context 
(See Zeitoun et al., forthcoming3). 

Environmental and distributive 
justice
Environmental justice and distributive jus-
tice are concepts often used to guide policy 
in water resource management. Drawing 
from an integration of environmental 
knowledge and social justice, environmen-
tal justice can be defined as the “the fair 
treatment and meaningful involvement 
of all people regardless of race, colour, 
sex, national origin, or income with re-
spect to the development, implementation 
and enforcement of environmental laws,  
regulations, and policies.”4. Often com-
bined with the concept of environmental 
justice is distributive justice, which ad-
dresses the distribution of benefits and 
costs over individuals in a society. 

 In transboundary water management, 
distributive justice is commonly evoked 
by decision makers to rationalise the allo-
cation of benefits and costs. The fluidity 
of water, however, requires special con-
sideration, especially in a transboundary 
context. The distribution of not only trans-
boundary benefits but also costs can flow 
downstream and outside of national bor-
ders into regional ones.  
 David Harvey argued that the achieve-
ment of environmental justice will come 
only with ‘confronting the fundamental 
underlying processes (and their associated 
power structures, social relations, insti-
tutional configurations, discourses, and 
belief systems) that generate environmen-
tal and social injustices.’5 The question of 
whose justice matters must also be under-
stood in the context of power. When dis-
cussing distributive justice, the influence 
of both hard and soft power frequently 
allows powerful actors to capture the ben-
efits of transboundary developments while 
the costs are borne by the environment 
and vulnerable groups with limited power 
or voices. In this way, the concept of dis-
tributive justice in transboundary water 
management often fails to deliver on its 
agreed promises. Justice can be operation-
alised in transboundary water policy and 
safeguard measures by examining quanti-
tative and qualitative data through a justice 
lens. Examining metrics or baselines from 

an egalitarian and utilitarian perspective 
within the context of power helps to inform 
policy makers of how the costs and benefits 
of development differently impact various 
groups and the environment within and 
across borders.

Justice in time and scale
Scale and time are also key considera-
tions to understanding the role of justice 
in transboundary water management. For 
example, the decision to build a dam may 
be justified by the economic benefits it will 
bring to a nation over its lifespan, but the 
costs of this development may impact local 
livelihoods and create environmental debt 
that endures for many generations. Policies 
related to transboundary water manage-
ment are often justified by governments 
at national scales, while the poor demand 
justice at local scales. 
 Despite justice’s vulnerability to power 
and its limitations, as a framework for pol-
icy and transboundary water management 
it has significant advantages over law and 
economics. Everyone is equal before the 
law, but justice can be used to recognise 
and address inequality. Using a justice 
approach to analyse trade-offs in trans-
boundary water management can help 
to identify the structures of injustice and 
inform decision-makers how to develop 
policies that are just across different spaces 
and time scales.   

1 http://watergovernance.org/documents/WGF/Reports/Human-rights-based-approaches-WGF-report-1.pdf
2 http://data.iucn.org/dbtw-wpd/edocs/EPLP-071.pdf
3 Zeitoun, M. et al. (forthcoming). Transboundary Water Justice: a Combined Reading of Critical Transboundary Water Interaction and ‘Justice’, for analysis and 
diplomacy. Water Policy (Special Issue on Justice).
4 www.epa.gov/region1/ej
5 Harvey, David (1996), Justice, Nature, and the Geography of Difference, Oxford: Blackwell. P. 401
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book review

TACKLING THE “INVISIBLE” 
WATER CHALLENGE
TEXT DR. JENNY GRÖNWALL, SIWI

A new encyclopedic book on groundwater furthers our under-
standing of how to mitigate global freshwater scarcity, writes 
SIWI’s Dr. Jenny Grönwall in this review.

Groundwater is routinely referred to as 
an invisible resource, on account of its 
existence underground and because it 
historically received little or no attention 
from policy makers and planners. But the 
importance of groundwater is gaining 
in recognition along with the increasing  
pressure on the world’s freshwater resourc-
es. There is a rapidly growing dependence 
on groundwater globally, in all sectors of 
society, with powerful yet cheap pumps 
available for various user groups and  
purposes. The last few decades’ develop-
ment, however, puts a large share of today’s 
known and utilisable aquifers under threat 
when abstractions exceed replenishments. 
Other, fossil aquifers whose water contents 
date back thousands of years are unknow-
ingly but efficiently emptied.
 Natural and human-induced contam-
ination of aquifers leave groundwater  
resources unfit in many places. At depths, 
the mineral content is often too high for 
the water to even be called “freshwater”. 
 Many of these problems are believed to 
become aggravated by impacts associated 
with climate change. Inherent modelling 
complexities make it difficult to make any 
closer predictions with regards to ground-
water, though.

For a wide audience 
Meanwhile, the global water cycle has in-
tensified, as higher temperatures cause the 

atmosphere to hold more water vapour. 
As American geologist John A. Conners 
points out in his recent book, the extrac-
tion of groundwater may be contributing 
as much as 25 per cent of the total sea- 
level rise. Less water remaining in aqui-
fers means more water ends up stored in  
the oceans.
 Mr. Conners has written “A Primer for 
Citizens of Planet Earth”, for those who 
may need an overview of the science as well 
as the current policy debates surrounding 
this limited resource. The result is a com-

prehensive and updated text for a wide 
audience, from the hydrologist in search 
of the politics and management discourse 
to the decision maker who needs a basic 
understanding of the relevant chemistry, 
physics, geology, maths and engineering.
 Professionals and laymen alike will find 
the language accessible, with pedagogic 
pointers to those less versed in the field’s 
terminology: “Water in the zone of aera-
tion is vadose water (think of the ‘va’ as  

implying many ‘vacant’ pore spaces)”  
(pp. 42f). The author points to some urgent 
matters, such as sanitation; while it is largely 
a surface water problem, “impure surface 
waters often contaminate the ground- 
water and many solutions to the inexcusable 
conditions in which many must live will 
involve groundwater use” (p. 458).

Guide to a complex reality
From historical perspectives on the use 
of groundwater, via a chapter on applied 
hydrogeology to how we together must 

face tomorrow’s challenges, 
this is an ambitious piece 
of work. Numerous graphs, 
photos and examples aid our 
understanding of a complex 
reality, such as problem- 
atising the development 
of the Nile Delta and the  
Chinese Haihe River wet-
lands, and the existence of 

a bottled brand from water-scarce Fiji.  
Mr. Conners observes that “[e]ffective  
governance of water resources is absolutely 
necessary if fair, intelligent use of water 
supplies is to be achieved and maintained” 
(p. 520).
 As the go-to source on groundwater, 
Conners’ book has some shortcomings. 
There is an inevitable American bias in 
references and statistics. The author only 
briefly touches on such hot policy-related 

GROUNDWATER FOR THE 21ST CENTURY: A PRIMER FOR 
CITIZENS OF PLANET EARTH. 
By John A. Conners (2013). McDonald & Woodward Publishing 
Company, 634 pages. 

“There is a rapidly growing 
dependence on ground-
water globally, in all sectors 
of society”
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SMALLHOLDERS AND SUSTAINABLE 
WELLS: A RETROSPECT: PARTICIPA-
TORY GROUNDWATER MANAGEMENT 
IN ANDHRA PRADESH (INDIA). 
By S.V. Govardhan Das and Jacob 
Burke (2013). FAO, 173 pages.

FURTHER READING 
ON GROUNDWATER:

In India, groundwater 
has become the source 
that drives the country’s 
development. The Indian 
agricultural sector’s use of 
groundwater is the largest 
in the world; some 680 
million people in rural 
areas and at least 250 mil-
lion people in urban areas 
rely on wells; additionally, 

groundwater is essential for the country’s in-
dustrial users. However, there is no considera-
tion of the necessary interactions between the 
global water cycle, groundwater availability, and 
groundwater regulation.
 In 2009, based on satellite data, researchers 
suggested that a studied region had lost 54 
km3 of groundwater annually over six years.  
The Indian government decided in 2013 to collect 
more data with the same method. However, 
this necessitates comparison with robust in-situ  
observations. Federal authorities have lately 
stressed the need for aquifer mapping with com-
munity involvement. This is in turn based on 
experience from the drought-prone, hard-rock 
State of Andhra Pradesh. A more than decade- 
long programme for participatory ground-
water management is now summarised in an  
FAO report by S.V. Govardhan Das and 
Mr. Jacob Burke.
 The report gives an account of the main 
interventions aiming to achieve sustainable 
groundwater management while also supporting 
marginalised farmers. It describes the rationale 
behind an alternative approach to largely unen-
forceable regulation and unpopular electricity 
rationing. Groundwater management was  
institutionalised through community-based 
organisations, with a strong capacity building 
component. Farmers were engaged in data  
collection, and educated about basic hydrology, 
monitoring, crop-water budgeting and choice 
of water-efficient crops and irrigation methods. 
Through improved knowledge, they became 
risk averse and understood how more demand 
management and prudent decisions worked to 
their advantage.

topics as water being a human right, the need for a holistic approach, 
enforceable rules, subsidies in management plans, and the need for water 
conservation (beginning with changed consumer habits). A list of Further 
Readings would have been welcome. The book lacks a complete table of 
contents and index, and with many of the topics covered missing in the 
latter it is difficult to navigate through. The reviewer was thankful for 
access to a searchable electronic version of this book, which is a laudable 
effort to increase the groundwater literacy of the world.

Dr. John A. Conners spent the first 29 years of his life in 
Jordan, New York, near Syracuse. He received his BA in 
Geology at Harpur College in Binghamton, NY, in 1963, 
followed by a Masters Degree in Geology from SUNY-
Binghamton in 1970 and his PhD in Geology from the 
University of Idaho in 1976. Dr. Conners has taught at a 
number of colleges and universities and worked as an 
environmental management consultant on various 
engineering projects. Currently he spends his time 
writing and teaching in upstate New York.

ABOUT JOHN A. CONNERS
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2004 Professors Sven Erik Jørgensen, Danish
 University of Pharmaceutical Sciences,
 Copenhagen, Denmark, and Professor
 William J. Mitsch, Olentangy River Wetland
 Research Park at The Ohio State University in
 Columbus, USA
2003 Professor Peter A. Wilderer, Technical 
 University of Munich, Germany
2002 Professor Ignacio Rodríguez-Iturbe, Princeton
 University, USA
2001 Professor Takashi Asano, University of 
 California at Davis, United States
2000 Professor Kader Asmal, Ministry of Education,
 South Africa
1999 Professors Werner Stumm, Federal Institute
 of Technology in Zurich, Switzerland and
 James J. Morgan, California Institute of 
 Technology in Pasadena, USA
1998 Professor Gedeon Dagan, Tel Aviv University,
 Israel
1997 Professor Peter S. Eagleson, Massachusetts
 Institute of Technology, USA
1996 Professor Jörg Imberger, University of 
 Western Australia
1995 Water Aid, Great Britain, under the leadership
 of Jon Lane
1994 Dr. Takeshi Kubo, Research Institute of
 Wastewater Management, Japan
1993 Dr. Madhav Atmaram Chitale, International
 Commission on Irrigation and Drainage, India
1992 Department of Environmental Engineering
 at the Technical University of Denmark under
 the leadership of Professor Poul Harremoës
1991 Professor David W. Schindler, University of
 Alberta, Canada
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WATER PRIZE

Established 1991

Nomination for 
2015 Stockholm Water Prize soon to open!

The Stockholm Water Prize is the world´s most prestigious
prize for outstanding water-related achievements. It honours

women, men, institutions and organisations whose work 
contributes to the conservation and protection of our water 
resources and to improved health of the planet´s inhabitants 

and ecosystems.

To find out more about the prize and how to nominate
www.siwi.org/prizes


