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Chapter 1
The Human Face of Water Insecurity

Robert Sandford

Abstract The timely availability of fresh water has for decades been recognized as 
a global concern. In addition to matters of availability and quality we now recognize 
that the world will soon be redefined by changing precipitation patterns associated 
with an increase in the mean temperature of our planet’s atmosphere. This will 
result in droughts in some places becoming deeper and more persistent making 
human presence in some parts of the world impossible to sustain. While it did not 
receive the same attention in the media, the announcement of UN’s 2030 
Transforming Our World global sustainable development agenda was at least as 
important as the climate negotiations held in Paris 2 months later if only because it 
deals with damage we are doing to other elements of the Earth system that are exac-
erbating and being exacerbated by climate change. The goals in the agenda of 
improving the management of water globally and acting on climate change need to 
be elevated to special importance because success cannot be achieved in addressing 
other critical global sustainable development challenges, which include huge chal-
lenges such as eliminating poverty and hunger and bringing about peace and stabil-
ity, unless we manage water more effectively, a goal that can only be achieved by 
stabilizing the composition of the Earth’s atmosphere. This chapter argues that if we 
do not make water security and water-related climate stability a global imperative at 
the national and sub-national level, the result will be greater regional tension, con-
flict and involuntary migration related in large measure to water insecurity.

Keywords Water security • Climate stability • Conflict • Migration

1.1  Water Security and Insecurity

In general, water security is usually taken to mean having and being able to reliably 
provide adequate water of the right quality where and when you need it for all pur-
poses especially agriculture but also for purposes related to sustainable natural 
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bio- diversity- based Earth system function. It also means ensuring that your use and 
management of water in the region in which you live does not significantly affect 
the water security of regions up or downstream from you now or in the future.

Over the last decade water security has also come to mean being able to achieve 
these goals not just in the face of growing populations but also in the face of new 
circumstances created by the acceleration of the global hydrological cycle.

Water security now means managing not just the water you once thought was 
reliably available to you; but also managing water in ever greater extremes of abun-
dance and scarcity than we have experienced in the past.

What we now realize is that water security and climate security are inseparable; 
one is implicit in the other. It could even be said they are the same thing. It is widely 
held that water and climate security are critical elements of sustainability. Without 
stable water and climate regimes sustainability will forever remain a moving 
target.

Flood and drought resilience are very much elements of the larger water security 
ideal in that they are tied to human health and well-being as well as social, eco-
nomic and political stability especially in parts of the world that are simultaneously 
experiencing rapid population growth and changes in hydro-meteorological regimes. 
The failure to assure flood and drought resilience is increasingly seen as contribut-
ing to national and regional water in-security that can have devastating local effects 
which spill out of and affect surrounding regions and may even affect the rest of the 
world. This is a relatively new development in the politics of hydro-climatic change 
which is now, because of social media, assuming a very human face.

On Wednesday, September, 2nd, 2015, the body of a 3-year old boy, a Syrian 
refugee named Aylan Kurdi, later identified Alan Kurdi, washed up on a beach in 
Turkey. While the boy’s face was only partially exposed in the now famous photo-
graphs taken of him, and though he drowned in water, Alan Kurdi put a child’s face 
on the global threat of water insecurity. Here was a little boy dressed in a red shirt; 
blue pants and running shoes – a child that could have been anyone’s child any-
where – alone and face down in the incoming waves. The images, posted by the 
Turkish photographer Nilüfer Demir and British photo-journalist Andy Worthington, 
were instantly communicated around the world through social media causing imme-
diate international outrage over the world’s failure to understand the serious nature 
of what was happening in Syria and to act upon its humanitarian responsibility 
toward refugees. While some disagreed that Alan Kurdi could be characterized as a 
true “climate refugee” in that the conflict in Syria could have broken out at any time 
irrespective of drought, the fact remains that deep and persistent drought did play a 
role in intensifying the Syrian refugee crisis.

In the 5 years between 2006 and 2011, over half of Syria was engulfed in the 
worst drought in recorded history. It was held by many climate scientists that the 
drought was deeper and more persistent than could be explained by established pat-
terns of regional natural climate variability. As the drought worsened, nearly 85%  
of livestock died and crops upon which locals relied for food and for export with-
ered away in the dry fields. When the government of President Bashar al-Assad 
responded by granting groundwater well rights along political and ideological lines, 
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many farmers were forced to drill their own illegal wells. As the drought intensified 
there were demonstrations demanding government action. Protesters were soon 
being arrested and tortured.

As the drought lingered on, nearly a million farmers were forced to abandon their 
farms and move to already crowded cities like Daraa, exacerbating already extreme 
water shortages in those cities. In these cities there were few jobs for those who 
crowded in from the countryside. Even though most international analysts had 
deemed Syria immune to what became known around the world as the Arab Spring, 
angry Syrians were emboldened by what they saw happen on television in Tunis and 
Cairo. A movement emerged with the stated purpose of toppling the Syrian political 
regime. The protesters, however, under-estimated Bashar al-Assad’s ruthlessness. 
Further arrests and torture followed. The revolution became violent. Soon other 
nations and regional extremist movements, each with its own regional interests 
became involved exacerbating the conflict. At the time of this writing the conflict 
had yet to be resolved. In the meantime, the surrounding regions, including Europe, 
are facing the largest forced migration of people since World War II.

Can it be legitimately stated that climate change impacts on water security played 
a role in the Syrian conflict? There can be no questioning the fact that loss of liveli-
hood by 1.5 million people due to drought put a great deal of stress on Syria’s social 
and economic fabric. Nor is there any question that massive population displace-
ment from rural areas into Syrian cities contributed to social unrest and fueled the 
revolutionary movement that intensified the war. While it is true as international 
water expert Peter Gleick noted in his paper “Water, Drought, Climate and Change 
in Syria” that the civil war that began in March of 2011 was sparked by the complex 
interaction of a number of social and political factors both nationally and regionally, 
there has clearly been an increase in incidents of water-related violence at sub- 
national levels around the world. Syria is one of these places. Many of these con-
flicts are attributable to the role water security plays in maintaining national and 
regional economic, social and political stability.

1.2  The World Had Been Warned

The world has been warned many times that the impacts of water insecurity could 
radiate outward from the water-scarce regions of the Middle East and North Africa 
in ways that would have impacts on Europe and the rest of the world.

Established in 1983, the InterAction Council is an independent international 
organization that aims to mobilize the experience, energy and international contacts 
of a group of statesmen who have held the highest political office in their own coun-
tries. Its members jointly develop recommendations on — and practical solutions 
for — political, economic and social problems confronting all of humanity. The 
council is unique in bringing together on a regular basis more than 30 former heads 
of state or government who work together to foster international co-operation in 
three principal areas — peace and security, revitalization of the world economy and 
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the nexus between development, population and environment and universal ethics. 
The members of the InterAction Council select specific issues from within these 
broad areas and then develop proposals for action. They then communicate these 
proposals directly to government leaders and other national decision-makers, heads 
of international organizations and influential individuals throughout the world. If 
there could be said to be a global senate then this might be it.

The final communiqué of the 30th Annual Plenary Meeting of the Interaction 
Council held in China in 2012 reported (InterAction Council 2012) that, as a result 
of humanity’s over- exploitation and pollution of water resources, there is now a 
growing global water crisis. If left unaddressed, the Council noted, water scarcity, 
and the deteriorating water environment will undermine human health, hinder eco-
nomic development and in some places will even affect national and regional 
stability.

The demand for water continues to grow in tandem with rapidly increasing 
human populations and accompanying economic and social development. It must 
be realized that, despite this growth, the world cannot continue to divert water indef-
initely for consumptive purposes. Enough water must remain in the environment to 
sustain biodiversity-based planetary life-support system functions. Aquatic ecosys-
tems must be protected to safeguard natural processes of water purification, prevent 
floods, and moderate the effects of drought.

While the 30th Annual Plenary was held in China, which has its own serious 
water problems, it was noted at that meeting that the challenges associated with 
water security were particularly serious in the Middle East and North Africa. The 
flows of the Jordan River, for example, have diminished by 95% due to dams and 
diversions affecting not only Jordan but all the countries that rely upon its waters. 
The political tensions and distrust that have characterized the region in the past must 
be resolved before cooperation can lead to more efficient water management. But 
no solution to the water scarcity problems in the Middle East and North Africa, the 
InterAction Council noted, will be possible without on-going dialogue between 
decision-makers and water experts.

The InterAction Council also recommended that conflict over water can be 
avoided by adopting the principles of basin-scale management and cooperation. In 
conclusion, the InterAction Council recommended enhanced public education cam-
paigns aimed at making the global public more aware of water issues. A further 
examination of water scarcity issues in the Middle East and North Africa has con-
firmed the validity and urgency of these recommendations.

The Middle East and North Africa region faces serious food security issues and 
some of the most daunting climate change challenges of any region in the world. 
Because of the besieged circumstances of many governments and the social and 
political instability of the past several decades, water and water-related food and 
energy security issues in the region are being addressed in a short-sighted manner 
that will inevitably lead to conflict as populations grow out of proportion to local 
food supply and changing climatic conditions reduce available water supplies.

R. Sandford
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A clear-sighted, long term view of the water scarcity problem is required now not 
just to lessen the potential for tension between states over water supply and quality 
issues but to prevent outright collapse of some nations in the Middle East and North 
Africa region in the near future. That longer view can be provided in part by 
science.

Food security is a serious concern in many countries in the Middle East and 
North Africa. The food crisis that began in 2008 has worsened. In 2012 alone, inter-
national wheat prices rose by 19%. With each rise in the food price index millions 
around the world are pushed into poverty. High food prices hit the poor hardest 
which results in greater unrest. If the state is unable to make up the difference in 
prices through subsidies; or if food staples of the quantity and quality required are 
not available in the international market; then unrest grows. When this happens the 
issue of food security becomes or is absorbed into larger issues of state and regional 
security.

The Middle East and North Africa have the largest food deficit of any region in 
the world. Relative food security exists only in the oil-rich countries of the Arabian 
Peninsula which together constitute only 10% of the region’s population. At moder-
ate risk are Iran, Libya and Tunisia. Jordan already faces a serious food security 
situation, and extremely alarming food security situations exist now in Yemen and 
Sudan.

Despite already serious water scarcity and a clear understanding of the huge 
threats to water security in the region, water continues to be badly misused in agri-
culture. Farmers in many areas are still permitted to abstract water unsustainably 
and to draw down aquifers in excess of recharge depleting centuries-old aquifers. 
This kind of mismanagement accelerates environmental degradation through soil 
erosion, soil and water salination and through water-logging. These are of course 
global problems but ones that are particularly serious in dry areas like the Middle 
East and North Africa.

While the outlook for food security in the region is not good, research demon-
strates that well-run trans-national research institutions can assist all the nations in 
the Middle East and North Africa region to simultaneously improve agricultural 
productivity and practices while at the same time put into relief policy directions 
that will close the food security gap.

Yield gap has been defined as the amount that actual yields from either irrigated 
or rain-fed areas fall short of potential yields under optimal management. It is gen-
erally held that agricultural productivity gains can be most effectively achieved by 
reducing the yield gap and increasing relative land availability. Unfortunately, very 
little capacity exists to increase relative land availability in the Middle East and 
North Africa region which means that in order to enhance food security, the focus 
has to be on reducing the yield gap.

Yield gap analysis conducted by researchers in Morocco and Syria demonstrate 
that the gap between actual and simulated potential yields in research facilities was 
as high as 82% which suggests a huge potential for increasing wheat production in 
many parts of the Middle East and North Africa region.

1 The Human Face of Water Insecurity
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These analyses demonstrate that even without climate change, business as usual 
is not an option in the Middle East or North Africa. Even with improved agricultural 
productivity, population growth will put food security even further beyond reach for 
many countries in the region. Questions remain, however, about whether gains of 
this order can be achieved at the farm level and if they can be sustained under new 
climate regimes that drastically reduce water supplies.

Climate change effects are already measureable. The relative change in mean 
annual temperature and precipitation is higher in the Middle East and North Africa 
region than anywhere in the world. Temperatures and evaporation rates are expected 
to rise and precipitation to fall putting even greater pressure on limited water 
supplies.

It is presently anticipated that the Middle East and North Africa as a region will 
likely have up to one-quarter less water just as temperatures rise and the population 
doubles. This situation is projected to be even worse in Jordan and in surrounding 
countries. It has been predicted that the average water yield in Jordan will decrease 
by 45–60% due to a 10% decrease in precipitation combined with the evaporative 
effect of a 2 °C temperature increase. Unfortunately, however, the mean temperature 
increase is expected to be as high as 4.5 °C by the end of the century with a decrease 
in precipitation of as much as 25% with combined effects leading to a decrease in 
water availability of 23% in the upper Jordan catchment. Jordan is not alone in fac-
ing this magnitude of hydro-climatic change. It is anticipated that per capita water 
availability will drop by 35% in Iraq; 38% in Morocco; and 40% in Yemen by 2025. 
The implications of these changes are far reaching to say the least.

Countries with high reliance on dryland agriculture will be increasingly vulner-
able to seasonal changes in climatic patterns. The rural poor will be disproportion-
ately impacted by climate disruption because of their greater dependence on 
agriculture and their limited capacity to adapt to such changes. The InterAction 
Council warned that issues of food security could impact political stability in ways 
that could further threaten the fragile stability of the region. This realization makes 
building a more effective bridge between science and public policy even more 
urgent.

Given the current low level of cooperation at the nexus of water, energy and food 
in the Middle East, the very survival of some countries in the region is threatened by 
an uncoordinated response to accelerating climate effects on precipitation and evap-
oration. Unless we are successful in building a more effective bridge between sci-
ence and public policy not just on a national basis but regionally, some countries 
may cease to exist at least as we know them today.

Presently the Middle East and North Africa are too absorbed with tensions and 
uncertainty in their own region to look far into the future. Unfortunately, however, 
the future as projected presently by science is one that threatens to devastate the 
region. If current trends persist, growing regional tensions related to water could 
destabilize the Middle East with impacts that will be felt throughout the rest of the 
world. Only the international community can prevent that from happening.

R. Sandford
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1.3  Water in the World We Want

The timely availability of fresh water has for decades been recognized as a global 
concern. There is not enough water to support our constantly growing numbers and 
to sustain all the uses to which we want to put this precious resource. In addition to 
matters of availability and quality we now recognize that the world will soon be 
redefined by changing precipitation patterns associated with an increase in the mean 
temperature of our planet’s atmosphere. There are going to be winners and losers – 
places that will remain habitable and places that will not. The geography of human 
presence on the planet is about to change. Change in that geography is unlikely to 
occur without conflict. While there are precedents to suggest that outright warfare 
specifically over water can be avoided, solving the problem of inequitable water 
supply and reducing the tensions persistent water shortages create will not be easy 
nor will it be cheap.

Among the many reports published by the UN in the lead-up to the Paris climate 
conference in 2015, was one published by the United Nations University Institute 
for Water, Environment and Health which warned that without large new water- 
related investments many societies worldwide will soon confront rising desperation 
and conflicts over life’s most essential resource. Presenting their report which was 
entitled Water in the World We Want: Catalysing National Water-Related Sustainable 
Development (Schuster-Wallace and Sandford 2015), at UN Headquarters in 
New York, officials of UN University and the UN Office for Sustainable Development 
said unmet water goals threaten many regions of the world and form a barrier to key 
universally-shared ambitions including stable political systems, greater wealth, and 
better health for all.

The Water in the World We Want report argued that continued stalling, coupled 
with population growth, economic instability, disrupted climate patterns and other 
variables, could reverse hard-earned development gains and preclude meaningful 
levels of development that can be sustained into the future. The report underlined 
that all current water management challenges will be compounded one way or 
another by hydro-climatic change, and by increasingly unpredictable weather. The 
report noted that historical predictability, known as relative hydrological stationar-
ity provided the certainty needed to build houses to withstand winds of a certain 
speed, snow of a certain weight, and rainfalls of certain intensity and duration, when 
to plant crops, and to what size to build storm sewers. Because of warming gener-
ated by changes in the composition of the Earth’s atmosphere, however, the relative 
stability of the global hydrological cycle has been lost. The consequence is that the 
management of water in all its forms in the future will involve a great deal more 
uncertainty than it has in the past.

In a more or less stable hydro-climatic regime, the report observed, you are play-
ing poker with a deck that you know and can bet on risk accordingly. The loss of 
stationarity is playing poker with a deck in which new cards you have never seen 
before keep appearing more and more often, ultimately disrupting your hand to such 
an extent that the game no longer has coherence or meaning. People, unfortunately, 
do not have the luxury of living without water and when faced with a life or death 
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decision, people tend to do whatever they must to survive. Changes in fundamental 
hydrology, the report noted, “are likely to cause new kinds of conflict, and it can be 
expected that both water scarcity and flooding will become major trans-boundary 
water issues.”

The report noted that within 10 years, researchers predict 48 countries — 25% of 
all nations on Earth with an expected combined population of 2.9 billion — will be 
classified “water-scarce” (1000–1700 cubic meters of water per capita per year) or 
“water-stressed” (1000 cubic meters or less). By 2030, overall global demand for 
freshwater could exceed supply by 40%, with the most acute problems in warmer, 
low-resource nations with young, fast-growing populations, according to the report.

An estimated 25% of the world’s major river basins run dry for part of each year, 
the report noted, and new conflicts are likely to emerge as more of the world’s rivers 
become further heavily abstracted so that they no longer make it to the sea. 
Meanwhile, the magnitude of floods in Pakistan and Australia in 2010, and on the 
Great Plains of North America in 2011 and 2014, “suggests that the destruction of 
upstream flood protection and the failure to provide adequate downstream flood 
warning will enter into global conflict formulae in the future.” The report cited the 
rising cost of world flood-related damages: US$53 billion in 2013 and more than 
US$312 billion since 2004.

Published in the run-up to the UN Member State adoption of universal post-2015 
Sustainable Development Goals, the report provided an in-depth analysis of 10 
countries to show how ensuring reliable water supply and providing universal sani-
tation services offers a rapid, cost effective way to achieve sustainable development. 
The countries included in the study cover the full range of economic and develop-
ment spectrum: Bangladesh, Bolivia, Canada, Indonesia, Republic of Korea, 
Pakistan, Singapore, Uganda, Vietnam, and Zambia. Based on the national case 
studies, the report prescribes country level steps for achieving the global water 
targets.

The report also noted that the success of global efforts to achieve sustainable 
development goals with respect to water on the scale required rests in large part on 
a crackdown on widespread corruption in the water sector, particularly in develop-
ing countries. The report noted that in many places corruption is resulting in the 
hemorrhaging of precious financial resources, siphoning an estimated 30% of funds 
earmarked for water and sanitation-related improvements.

The Water in the World We Want report also noted that the world’s water and 
wastewater infrastructure maintenance and replacement deficit is building at a rate 
of $200 million per year, with $1 trillion now required in the USA alone. To finance 
its recommendations, the report says that in addition to plugging the leakage of 
funds to corruption, $1.9 trillion in subsidies to petroleum, coal and gas industries 
should be redirected by degrees. The estimated global cost to achieve post-2015 
sustainable development goals in water and sanitation development, maintenance 
and replacement is US $1.25–$2.25 trillion per year for 20 years, a doubling or tri-
pling of current spending translating into 1.8–2.5% of global GDP. The resulting 
benefits would be commensurately large, however — a minimum of $3.11 trillion 
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per year, not counting health care savings and valuable ecosystem service 
enhancements.

The report recommended that national governments must make sustainable 
advancements in water, wastewater, and sanitation management, supported by a 
dedicated and independent arm’s length water agency, a high level policy priority. 
The report also observed that decisions for managing water at all scales must be 
evidence informed, accounting for the multiple roles, uses, and demands on water 
and disposal of human waste and wastewater, as well as the way in which the distri-
bution of water resources is changing, and expected to continue to change over time 
and space.

Governments and all economic sectors, the report clearly stated, must eradicate 
corruption through the establishment and implementation of clear and defined anti- 
corruption protocols, with meaningful consequences when the protocols are 
breached. Capacity development must be nested within, and form a pillar of institu-
tional reform at all scales within a country, with an emphasis on transferable skills 
that can be used for sustainable development across all areas and goals. The report 
also recommended that governments, supported by relevant stakeholders, must 
commit to timely and transparent monitoring and reporting on sustainable develop-
ment indicators to monitor progress and hold the global community mutually 
accountable. There must also be a national commitment to universal access to water 
and sanitation, linked to waste treatment and management, delivered through 
nationally coordinated and monitored multi-stakeholder response. The report also 
noted that the world can no longer ignore the water nature needs for planetary bio- 
diversity based Earth system function and charged national governments with com-
mitting to ensuring continued viability and level of provisioning and regulating 
natural ecosystem functions.

The report recommended that national water governance and management 
include a requirement to balance supply and demand at the at the sub-basin level for 
sustainability and disaster risk reduction, while recognizing and protecting down-
stream users. These targets must permit the tailoring of actions to national 
realities.

The report argued that agriculture sector must be held more accountable for 
water use efficiencies and other system efficiencies which limit water demand while 
maintaining or increasing productivity, ensuring that women and small scale farm- 
holders are provided with the knowledge and technology to be able to play their 
part, thereby increasing income above poverty thresholds. The energy sector must 
also be held accountable for water efficiencies in energy and a transition to clean 
energy, including hydropower, which does not compromise water quality, environ-
mental integrity, community access, or disaster mitigation.

The report was also very clear about the importance of involving the private sec-
tor in the global effort to achieve sustainable development goals with respect to 
water. Water-dependent companies have a key role to play, the report noted, in 
financing and implementing sound water, sanitation and wastewater management 
strategies and must step up to the plate or risk significant losses. This is no longer 
simply corporate social responsibility but sound economic strategy. National gov-
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ernments, multi-national corporations, and international institutions must work 
together to identify and implement strategies to equitably free up available existing 
resources. Current expenditures must be more efficient, freeing up and increasing 
returns on existing resources through integration of inter- and intra-sectoral activi-
ties that take advantage of economies of scope and scale. Subject to rigorous due 
diligence, national governments must identify, explore, and utilize new and emerg-
ing financial sources.

Dr. Zafar Adeel, Director of the United Nations University Institute of Water, 
Environment and Health and Jong Soo Yoon, Head of the UN Office for Sustainable 
Development, stated that the report filled a critical gap in understanding the com-
plexities associated with water resources and their management, but also provided 
substantive options that enabled the world to move forward with the global dialogue 
on the relationship to water and sustainability.

1.4  The 2030 UN Transforming Our World Sustainable 
Development Agenda

Such reports make it clear that it is not unreasonable to say that water in-security has 
a very human face. As a global society we face some very substantial and very com-
plex immediate threats to the sustainable presence of the global social order as it 
exists today. Threats that we have brought on ourselves. But within these challenges 
resides opportunity. The opportunity before us is humanity’s big chance to get it 
right for future generations. In responding to the urgency and the opportunity of 
finally getting sustainable development right, the United Nations announced its long 
anticipated new framework for global action. Launched in New  York in the 
September of 2015, the 2030 Transforming Our World agenda (UN 2015b) prom-
ises to be the most comprehensive and inclusive effort to positively change the 
world in all of human history. It was heralded at the time of its release as nothing 
less than a charter for people and the planet for the twenty-first century. While it 
remains to be seen if it meets these high expectations, there is no question that the 
2030 Transforming Our World agenda raises the ceiling on sustainability globally. 
While it did not receive the same attention in the media, the announcement of 2030 
Transforming Our World agenda was at least as important as the later climate nego-
tiations in Paris if only because it deals with damage we are doing to other elements 
of the Earth system that are exacerbating and being exacerbated by climate change. 
The Transforming Our World agenda recognizes that unless we address the prob-
lems that form the backdrop to the climate threat, it will not be possible to prevent 
runaway changes in Earth system function that could bring the conditions that make 
life possible on this planet as we know it today to an end.

The 2030 Transforming Our World agenda is constructed around five themes: 
people, planet, prosperity, peace and partnership. It is also important to note that this 
agenda applies equally to the developed world as it does to developing nations. In 
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this context we may wish to remind ourselves of what sustainable development is 
commonly held to mean. Sustainable development refers to development that meets 
the needs of the present without compromising the ability of future generations to 
meet theirs. More specifically, sustainable development recognizes that eradicating 
poverty in all its forms, combatting inequality within and among countries, preserv-
ing the planet, creating sustainable and inclusive economic growth, and fostering 
social stability are linked to each other and are inter-dependent. Our hope for 
 achieving sustainable development globally resides in the balance between urgency, 
capacity and will to succeed as demonstrated by each and every UN Member State 
in making action possible through common but differentiated responsibility at the 
level of each nation state. It is at the national level that these goals must be met. The 
degree of our success will depend on governance, which in this context refers to the 
way in which authority is organized and executed in a society.

The 2030 Transforming Our World agenda not only demands far more focused 
national action within an enhanced framework of global cooperation and coordina-
tion, it also underscores the urgency of such action. The agenda makes it clear that 
we will not be able to deal with the degree of hydro-climatic change we are now 
witnessing on a global scale unless we are able to translate the 2030 sustainable 
development agenda to action at the national level. In other words, we won’t achieve 
the goal of sustainable human existence at any meaningful level of prosperity unless 
we all take common global goals seriously and implement meaningful and measur-
able actions at the national level in every country in the world, now. This means 
there can be no laggards particularly in the developed world. It also means that the 
world cannot afford to leave anyone behind.

So the question becomes one of how any given country goes about integrating 
sustainable development goals into its national development strategies. This will be 
particularly difficult in developing countries where the national government has 
limited means to act or in places incapacitated by conflict. It may be just as difficult, 
however, in developed countries where national governments have little interest in 
such strategies or choose to simply devolve responsibility for sustainability without 
attendant resources to sub-states or provinces which in turn devolve responsibility 
to cities, towns and rural districts. The 2030 Transforming Our World agenda holds 
that the manner in which we effect the translation from global threat to national 
action has to be seen as an urgent immediate priority for everyone fortunate enough 
to be able to be in a position to give meaningful consideration to the future viability 
of their nation and the communities within their nation in which they live.

One of the ways to re-energize the conversation about sustainable development 
and humanity’s need for resilience in the face of rapid change is to talk about some-
thing none of us can live without: water.

Of the nine critical Earth system boundaries which we dare not cross, water plays 
a significant role in seven. There are 17 goals in the 2030 Transforming Our World 
sustainable development agenda. While important in its own right, water plays a 
role in 13 of the other 16 goals including ending poverty and hunger; creating 
healthy lives; gender equity; energy security; promoting economic growth; resilient 
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infrastructure, sustainable cities and economies; and taking action on climate 
change. Goal 6, however, pertains specifically to water.

The global goal with respect to water is to achieve universal and equitable access 
to safe and affordable water and sanitation for all. The goal also aims to improve 
water quality by reducing pollution, halving the proportion of untreated wastewater 
and substantially increasing recycling and safe reuse globally. The Transforming 
Our World agenda also seeks to protect and restore water-related ecosystems in part 
by implementing integrated water resource management at all levels including 
transboundary basins by 2030.

The world learned from the earlier Millennium Development Goals that we need 
to better address the multiple roles water plays in establishing, maintaining and 
improving the human condition. We need to take advantage of the synergies that 
exist between effective water management and benefits that accrue not only directly 
to human health and well-being but also to the environment and the economy.

We are very good at evaluating the state of water resource use, determining eco-
system health and evaluating potential climate impacts but we are less capable of 
changing our practices once we have characterized those parameters. Creating a 
systems approach to managing water has to be seen as synonymous with sustain-
ability and resilience.

The 2030 Transforming Our World agenda focuses considerable attention on the 
not insignificant matters of cities. Some 92% of the population growth which has 
brought the last 1.2 billion into the world has occurred in cities. Some 60% of the 
urban space required to accommodate future populations has yet to be built. 
Sustainable development goal 11 aims to make the world’s cities and human settle-
ments inclusive, resilient and sustainable.

If we are to live sustainably on this planet, cities must commit to achieving the 
goals of the 2030 Transforming Our World agenda. This means that resilience has to 
be seen as a child of sustainable development. While the Transforming Our World 
agenda does not provide enough guidance to help any given city in terms of specific 
pathways to resilience, it does provide clear recognition of the critical importance 
of cities with respect to the goal of creating a sustainable civilization. While cities 
can certainly act in any manner consistent with their own local needs and vision 
with respect to resilience what they do must contribute to the global sustainability 
effort. Sustainable development in cities means adequate, safe and affordable hous-
ing and basic services for all as well as safe, affordable transportation systems. It 
also means strengthening and safeguarding cultural diversity.

The Transforming Our World target of providing universal access to safe, inclu-
sive and accessible green and public spaces is consistent with all efforts to improve 
resilience especially in cities vulnerable to heat island effects. Rising levels of urban 
heat are now seen to constitute the single greatest climate-related threat to human 
health globally. Urban heat waves now account for more deaths per year globally 
than all other forms of extreme weather events. We don’t have to wait for the future 
to witness this. It’s happening now. The Transforming Our World vision is that by 
2030 sustainable, resilient cities will significantly reduce the number of deaths and 
the economic and psychological effects caused by disasters including water-related 
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catastrophes. The target is that as early as 2020 we will have substantially increased 
the number of cities and human settlements adopting and implementing plans to 
mitigate and adapt to climate change and to enhance resilience to disasters. The 
template for holistic disaster risk management at all levels is the United Nations 
supported Sendai Framework for Disaster Risk Reduction.

By 2030 we also want to reduce the adverse per capita impact of cities on sur-
rounding regions. This target of course speaks directly to air quality, water 
 contamination and other waste management issues. But the agenda does not stop 
there. Another global sustainable development target that has great relevance here is 
recognition of the need to support positive economic, social and environmental 
links between urban, peri-urban and rural areas through the strengthening of national 
and regional planning.

The 2030 Transforming Our World global sustainable development agenda 
makes it very clear however that sustainable development can no longer simply aim 
for environmentally neutral solutions. If we are to achieve any meaningful level of 
sustainable development all development has to not only be sustainable, but restor-
ative. Nowhere is this truer than in agriculture.

As has been noted by many UN agencies and underscored at the United Nations 
Conference on Trade and Development in 2013, over the past 50 years farming has 
come to be controlled by the demands of machinery rather than the nature of agri-
cultural lands. Universities, corporations and governments continue to almost unan-
imously support industrial agriculture despite the now almost overwhelming 
evidence of its impacts. These impacts include soil erosion and salinization, aquifer 
depletion, and dependence of fossil fuels and toxic chemicals. The damage caused 
by industrial agricultural practices also includes its polluting effect on streams, riv-
ers and lakes; the loss of genetic and biological diversity it causes and the destruc-
tion of rural communities and cultures of animal husbandry that follow in its wake. 
We now realize that, in addition to these problems, climate change has the potential 
to irreversibly damage the fundamental resource base upon which agriculture 
depends, with grave consequences for food security globally.

What we need is another agricultural revolution. We need to focus on critical 
inter-dependencies especially as they relate to water, food and energy security. 
Reliable, secure access to water is a necessary condition for food security. One of 
the Transforming Our World goals pertaining to ending hunger that relates directly 
to the food-growing regions of the world is to implement agricultural practices that 
increase productivity and production while at the same time help maintain ecosys-
tems, strengthen capacity for adaptation to climate change and reduce the impacts 
of extreme weather, drought, flooding, and other disasters that progressively dimin-
ish land and soil health. The goal is to do this by 2030.

By 2030, we also have to halve per capita global food waste at the retail and 
consumer level and reduce food losses along production and supply chains, includ-
ing post-harvest losses.

By 2030, the world also needs to achieve sustainability with respect to manage-
ment and efficient use of natural resources. We have to figure out how to manage 
chemicals and wastes throughout their life cycles. We have to substantially reduce 
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waste generation. People everywhere have to have the relevant information and 
awareness of what they can do in terms of their own lifestyles to help themselves 
and their communities achieve sustainability. We have to make the transition from 
seeing waste as waste to seeing waste as wealth. If we don’t want these kinds of 
problems to get away on us we have 15 years to do this.

Regrettably, the fact that is emerging is that nothing we do will be sustainable 
unless we address the climate threat. If we are to have any hope of achieving a 
 meaningful level of sustainability globally, we have no choice but to combat climate 
disruption and its impacts particularly as they relate to water. To achieve that end 
every country in the world has to integrate climate change into its national policies, 
strategies and planning processes. We could start down that road by rationalizing 
inefficient fossil-fuel subsidies that encourage wasteful consumption by removing 
market distortions.

It is important to be very clear on this point: climate impacts will affect the devel-
opment trajectory of all nations, rich and poor. In fact, there is a proven link between 
climate disruption and de-development. While the link between recurring extreme 
weather events and challenges of maintaining critical physical and social infrastruc-
ture in developing countries has been noted by organizations like the United Nations 
and the World Bank, the extent to which climate disruption has begun not to just 
slow, but reverse economic development was not recognized as a global economic 
threat until 2016. In January of that year, the World Economic Forum held in Davos, 
Switzerland released its annual Global Risks Report. As part of that survey nearly 
750 experts assessed 29 separate global risks for both impact and likelihood over a 
10 year time horizon. The risk with the greatest potential impact in 2016 was found 
to be the failure of climate change mitigation and adaptation. It is important to note 
that this was the first time since the report has been published that an environmental 
risk had the top ranking. The failure to mitigate and adapt to climate change was 
now considered to have created greater potential risk of damage than weapons of 
mass destruction (2nd); a global water crisis (3rd); large scale involuntary migration 
(4th) and the economic consequences of energy price shock (5th).

When the risks were ordered in terms of likelihood alone, the number one risk in 
2016 was thought to be large-scale involuntary migration, followed by extreme 
weather events (2nd); failure of climate change mitigation and adaptation (3rd); 
interstate conflict with regional consequences (4th) and major natural catastrophes 
(5th). It was also noted that such a broad risk landscape was unprecedented in the 
history of the publication of the report. The authors also noted that this more diverse 
risk landscape came at a time when the toll from global risks appeared to be on  
the rise.

The report went on to note that the global climate warmed enough in 2015 to 
raise the global average surface temperature to the milestone of 1 °C above the pre- 
industrial era for first time in human history. The report also observed that according 
to the UN’s Refugee Agency, the number of people around the world forcibly dis-
placed in 2014 stood at 59.5 million, which is almost 50% higher than the number 
of refugees on the move at the beginning of World War II in 1940. The report also 
noted that available data supported the likelihood of increasing risk annually in all 
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24 of the categories which the World Economic Forum had been measuring  
since 2014.

In addition to measuring their likelihood and potential impact, the World 
Economic Forum Global Risks Report 2016 also explored interconnections among 
risks. The report found that a very small number of risks accounted for interconnec-
tions than in 2015. The two risks that were most interconnected in 2016 were pro-
found social instability and structural unemployment or under-employment which 
accounted for 5% of all interconnections. The report quoted Margareta Drzeniek- 
Hanouz, Head of the Global Competitive Risks program at the World Economic 
Forum, who underscored the importance to leaders of understanding such connec-
tions as a means of prioritizing areas for action as well as planning for contingen-
cies. “We know climate change is exacerbating other risks such as migration and 
security, but these are by no means the only interconnections that are rapidly evolv-
ing to impact societies, often in unpredictable ways,” she said. “Mitigation mea-
sures against such risks are important, but adaptation is vital,” she concluded.

The report noted that in terms of risk, it is becoming difficult to determine which 
panic button to press. Cecilia Reyes, the Chief Risk Officer of the massive Zurich 
Insurance Group, probably explained the circumstances as they stood in 2016 best 
at least in terms of impacts on global economic performance. “Climate change,” she 
said, “is exacerbating more risks than ever in terms of water crises, food shortages, 
constrained economic growth, weaker societal cohesion and increased security 
risks. Meanwhile geopolitical instability is exposing businesses to cancelled proj-
ects, revoked licenses, interrupted production, damaged assets and restricted move-
ment of funds across borders. These political conflicts are in turn making the 
challenge of climate change all the more insurmountable – reducing potential for 
political co-operation as well as diverting resources, innovation and time away from 
climate change resilience and prevention.”

A haunting image of the extent and nature of contemporary risks was put forward 
at the 2016 World Economic Forum by the global insurance giant Munich Re. The 
image was a map of interconnections between various economic, environmental, 
geopolitical, societal, and technologic risks associated with the failure to effectively 
and meaningfully adapt to climate change. What the map illustrates was the cascad-
ing effect of the failure to adapt to hydro-climatic change. On a global scale failure 
leads first to greater vulnerability to extreme weather events; food crises; water 
crises; large-scale involuntary migration; further man-made environmental catastro-
phes which in turn lead to biodiversity loss and Earth system collapse.

This isn’t speculation; it is already happening. At the Davos Forum it was noted 
that the terrible violence rocking Syria and the spill-over effects in Europe in 2015 
did not start as a war, it started as a 5-year drought that contributed to sparking a 
war. What we haven’t understood until now is the extent to which the fundamental 
stability of our political structures and global economy are predicated on relative 
hydrologic predictability. As a result of the loss of relative hydrologic stability, 
political stability, and the stability of our global economy in a number of regions in 
the world are now at risk. We are only now beginning to understand how complex 
this issue has become.
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Even though it often sucks all the air out of the room, climate disruption is only 
one of the 19 global sustainability challenges that we need to address through the 
2030 Transforming Our World sustainable development agenda. We have to better 
protect our oceans first from land-based activities including marine debris and nutri-
ent pollution, protect and restore coastal ecosystems, regulate harvest, and end over- 
fishing; and halt perverse subsidies and destructive fishing practices. There is urgency 
in this. If we don’t minimize and reverse the impacts of ocean acidification by 2030, 
we will lose one of humanity’s most important sources of food and livelihood.

To achieve these goals we must increase scientific knowledge, further develop 
research capacity and stimulate faster transfer of marine knowledge and 
technology.

The UN has also set 2030 as the goal for combatting desertification, restoring 
degraded land and soil, halting the degradation of natural habitats; minimizing the 
impacts of invasive species, and halting the loss of natural biodiversity with the aim 
of ensuring that sustainable development remains possible in the future.

We cannot achieve these goals without making the world a safer place. In order 
that sustainable development is not slowed or reversed we have to significantly 
reduce all forms of violence and related deaths everywhere. We must, all of us, pro-
mote the rule of law at all levels; and reduce corruption and bribery in all their forms.

Our sustainability also depends of reducing illicit financial and arms flows, and 
combatting all forms of organized crime. We must demand responsible, inclusive, 
transparent, participatory and representative decision making wherever we live.

Looking at this long list of goals it becomes very clear that fulfilling the 
Transforming Our World agenda will require that we find new ways to pay for what 
we need to do. We will need to re-prioritize domestic and public funding; domestic 
and international business finance and international development cooperation to 
find that kind of money. Subject to rigorous due diligence, national governments 
must identify, explore, and utilise new and emerging financial sources. It will be 
critical to encourage and promote effective, public, public-private and civil society 
partnerships in efforts to develop new kinds of financing and resourcing strategies.

All 17 of the sustainable development goals and all 169 of the targets in the 2030 
Transforming Our World agenda are held to be universal, indivisible, and inter-
linked and as such should all be regarded as having equal importance and be 
accorded equal priority with respect to implementation. While the agenda respects 
each country’s policy space, it is recognized that national development efforts need 
to be supported by an enabling international economic environment. That environ-
ment must include coherent and mutually supportive world trade, monetary and 
financial systems and strengthened and enhanced global economic governance.

The very real specter of unanticipated new issues emerging between now and 
2030 is virtually a given. We will need to expand the data available upon which to 
make sustainable development decisions to include broader satellite-based Earth 
system observations and geospatial information.

Implementation of the Transforming Our World agenda will be tracked to make 
sure no one is left behind. The goals and targets will be followed and reviewed using 
a set of global indicators which are scheduled to be put in place by March of 2016. 
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All reviews of progress toward implementation of the agenda must be country-led 
and country-driven. They should be regular and inclusive, draw on observations and 
contributions by Indigenous peoples, civil society, the private sector, and other 
stakeholders. Ideally such reviews should provide a new platform for partnerships.

There is a lot to do. Is there economic opportunity in pursuing these goals and 
targets? Absolutely. If we want to have meaningful and prosperous lives in the com-
ing decades, achieving these goals now must become a pillar of every economy 
nationally and globally.

Theoretically, all the elements required to create sustainability are included in 
the agenda. The great challenge and urgency is to make these goals and targets a 
priority at the national level.

To this end, all member states are encouraged to develop ambitious national 
responses to the implementation of the Transforming Our World agenda as soon as 
it is practicable. This does not by any means suggest starting over; what this means 
is building on and focusing existing planning instruments, sustainable development, 
and resilience enhancement strategies.

1.5  Why Careful Water Management & A Stable Climate 
Are Critical to Sustainability

The more we focus on climate change the more the focus is on water, in particular 
water security. The era in which we live might be called the storm after the calm. 
After a period of relative hydro-climatic stability during which we created most of 
our built environment, step-like changes to our hydro-climatic circumstances are 
demanding that we redefine what development and sustainability mean not just 
nationally, but globally. This in turn demands that we reassess personal and collec-
tive vulnerability, accountability, and liability and adapt quickly to changing cir-
cumstances if we want to sustain our prosperity in the face altered hydro-climatic 
conditions.

While they all must be linked together, some sustainable development goals must 
be achieved before it will become possible to achieve others. Climate action is one 
goal that if not achieved, will make it difficult if not impossible to achieve many of 
the others. The composition of the atmosphere is the lynch-pin holding the ice- 
water- weather-climate system of the planet together. If we cannot stabilize the com-
position of the Earth’s atmosphere, we cannot know to what end our sustainability 
efforts must aim because we will not know the conditions to which we will need to 
adapt. Because of the warming effect on the global hydrologic cycle, we have to 
stabilize the composition of the atmosphere or we will not be able to achieve the 
goal of providing clean water and sanitation for all.

Without stabilizing the composition of the Earth’s atmosphere, we will no longer 
be able to reliably predict where our food will come from. What happened in 
California recently and in Syria between 2006 and 2011 is beginning to happen 
more widely and will continue to do so for the foreseeable future, threatening food 
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security everywhere. But we don’t just grow food on land; without stabilizing the 
composition of the Earth’s atmosphere we cannot reverse the acidification that is 
threatening ocean food webs. What we learn from this is that we cannot have food 
security without climate security, and without food and climate security there can-
not be peace and justice for all.

But there is more; our cities were designed for climatic circumstances that will 
soon no longer prevail. Without stabilizing the composition of our atmosphere, we 
will not know to what standards we need to redesign our cities in the face of ever 
more powerful storms, bigger floods, and longer heat waves. The complicated chal-
lenge of accurate prediction aside, we cannot know how much sea level rise we need 
to protect our cities against. Without stabilizing the composition of the atmosphere, 
urban resilience will remain a moving target constantly beyond our grasp. Nor can 
we, without stabilizing the composition of the Earth’s atmosphere, prevent deserti-
fication, halt ecosystem collapse, or slow the accelerating rate of extinction of the 
other creatures with which we share this planet. It is now very clear that the relative 
climatic stability we have enjoyed over the past century or so will not return for 
centuries, if ever. Failure to realize this could cost us our prosperity. It could even 
cost some of us our lives.

It is clear also we need to define a safe place in terms of sustainability to which 
all of humanity must aim. In this quest knowledge is not enough; we need the will 
and the permission to solve global change problems. That is why COP 21 in Paris 
was so important. We need the will and the permission because, as the motivating 
theme of COP 21 made clear, “Later, it will be too late.” So how did we do in Paris?

1.6  Separating the Hype from the Hope in Paris: The Hype

Perhaps it was British journalist George Monbiot who said it best. What Monbiot 
essentially said was that by comparison to what it could have been, what happened 
in Paris was a miracle. Compared to what it should have been, however, it was a 
disaster. As American climate change action advocate Bill McKibben pointed out 
we are no longer sitting around the table negotiating with other countries. We are 
dealing with fundamental atmospheric physics, and the physics holds all the best 
cards. It means that if temperatures on Earth rise 4–5 °C, significant areas of the 
planet are likely to become uninhabitable for at least parts of the year.

The Paris Agreement (UN 2015a) continues to represent a linear approach to the 
problem, leaving all of humanity vulnerable to unanticipated step-like changes in 
our climate- related circumstances. One does not have to read far into the agreement 
to realize we have wasted a generation in responding to the climate threat. There are 
many things in the Paris Agreement that we should have done already such as mean-
ingfully reducing greenhouse gas emissions, developing methodologies for assess-
ing adaptation needs with a view to assisting developing countries; strengthening 
regional cooperation on adaptation; climate-proofing national and regional econo-
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mies; and developing integrated approaches to averting, minimizing and addressing 
large-scale displacement of people as a consequence of climate disruption.

The Paris Agreement allows for examination of the risks of damage and displace-
ment but it does not allow attribution of blame, suggestions of liability, or 
 recommendations of compensation. If you are an island state in the process of being 
submerged there is no one you can hold directly accountable.

Because it has taken us 20 years just to agree upon goals, pace has now been 
identified as everything. That said, the Paris Agreement grants the world five more 
years not to set the pace as might be expected but just to set national emissions 
reductions targets. Prior to 2020, nothing is obligatory. The degree to which this 
agreement is largely aspirational is obvious in that it calls for the establishment of a 
mechanism for tracking emissions at a national level but maintains that even these 
contributions to global reduction targets are still voluntary. The agreement “recog-
nizes” the important role of providing incentives for emissions reduction activities 
including tools such as domestic policies and carbon pricing; but that’s all.

The agreement rightly suggests that governments cannot and should not be 
allowed address the climate threat by themselves and “welcomes” the involvement 
of the private sector, civil society, financial institutions, cities, and other sub-national 
to join the initiative. That the agreement did not say that it “expects” the participa-
tion of these entities or even “demands” participation of these entities in implement-
ing solutions underscores its aspirational character.

Then there is the not insignificant issue of timeframes. The first global stocktaking 
of global implementation progress will not take place until 2023. Even participation 
in mechanisms for establishing targets for greenhouse gas emissions reductions 
beyond 2023 into mid-century and longer is voluntary. In a very real sense, these 
conditions in themselves undermine the agreement from its very inception. In the 
5 years Parties to the Convention have granted themselves to establish how much 
they will contribute to global emissions reductions we could very well blast past any 
real opportunity to limit mean warming to 1.5 °C. The delay in action could even 
put the 2 °C target out of reach. All self-congratulations aside it appears that once 
again all we have done is kick the can down the road. Cut the numbers any way you 
want but at the end of the Paris conference we still have less than a 50% chance of 
avoiding runaway climate impacts.

The agreement also has other shortcomings; there is no mention of direct human 
health risks. Aviation and shipping are not mentioned or included in the Paris 
Agreement. Water security is not mentioned in the agreement even though effective 
management of water is the foundation of climate security.

The agreement focuses largely on technology and technological transfer while 
largely ignoring the improvement of ecosystem function in service of keeping the 
world from warming more than 1.5 °C.

While the agreement recognizes the critical need to reduce emissions generated 
by deforestation and forest degradation, there is no reference beyond forestry 
management to ecosystem-based mitigation and adaptation strategies such as the 
enhancing of soil health as a means of increasing carbon sequestration. In this 
agreement, agriculture gets a “get out of jail free” card. Nor is it clear where the 
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money is going to come from to finance even what has been proposed in terms of 
climate action. Though much is made in the agreement about transparency, it allows 
developing countries to weasel out of transparency reporting by making such report-
ing at the level of in-country reviews optional.

The agreement relies on transparent, non-adversarial, non-punitive compliance. 
It is also an agreement that is easy to get out of. At any time after 3 years from the 
date on which the agreement comes into force for a signatory, that signatory can 
withdraw from the process by simply giving written notification of the intent to do 
so. The withdrawal will take effect 1 year after the filing of notification.

There is also some question as to whether this agreement can withstand outside 
disruptions such as large-scale terrorism events and cyclic economic collapses nei-
ther economists nor politicians appear to be able to predict or control. Because it is 
non-binding, the agreement is also highly vulnerable to political manipulation. The 
question then becomes whether it can survive political turmoil or the election of 
radically different new governments. How, for example, will the agreement fare 
now that Donald Trump has been elected President of the United States?

The biggest failing of the Paris Agreement, however, may reside in the fact that 
it offers only a long list of urgings, invitations, and encouragements to signatories to 
act now and in the future. But there is nothing to force the signatories to do so. At 
this time the agreement merely “urges” parties to make voluntary contributions to 
the timely implementation of the process to which they agreed. We are still working 
on reaching the peak of greenhouse gas emissions with the promise that once we 
have done so we will start cutting them. In this knowledge, it is hard to be hopeful. 
But there is hope.

1.7  Separating the Hype from the Hope in Paris: The Hope

The real miracle in Paris is that for a moment at least we got 193 nations – rich and 
poor  – to agree something, however limited. That is an achievement in itself. 
Whether everyone will continue to agree once the delegations return home and are 
worked over by the divided political constituencies remains to be seen.

No, it’s not perfect – in fact it is far from perfect – but now at least we have some-
thing to build on – something concrete we can work towards together that didn’t 
exist until COP 21. This is a beginning, not an end.

The first thing that is really important about the Paris Agreement is that it nests 
climate action within the larger context of the UN’s 2030 Transforming Our World 
global sustainable development agenda as well as other important UN 
conventions.

It has been said often that addressing the global climate threat will require noth-
ing less than the kind of vision, concentration of finances, resources, intelligence, 
and purpose that permitted the United States to put a man on the moon in 1969. In 
nesting the climate challenge within the expanded global dialogue concerning the 
sustainability of human presence on this planet, this agreement recognizes that what 
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we have arrived at is the need for multiple moon-shots in each of the 17 areas criti-
cal to sustainability and that we have to urgently embark upon all simultaneously.

Within this context, the agreement clearly recognizes that climate change repre-
sents an urgent and potentially irreversible threat to human societies and the planet 
and thus requires the widest possible cooperation by all countries, and their partici-
pation in an effective and appropriate international response, with a view to acceler-
ating the reduction of greenhouse gas emissions. It also recognizes that deep 
reductions in global emissions will be required in order to achieve the ultimate 
objectives of avoiding dangerous anthropogenic warming.

The agreement importantly recognizes the need for an effective and progressive 
response to the urgent threat of climate change on the basis of the best available 
scientific knowledge. The agreement makes it very clear that the global effort must 
be to hold the increase of global average temperature to well below 2 °C and to limit 
the increase to 1.5 °C, if possible. In establishing the 1.5 °C target, the agreement 
recognizes the specific needs and special circumstances of developing countries and 
countries particularly vulnerable to harmful climate effects. The agreement also 
conversely recognizes that many nations may be affected not only by climate 
change, but also by the impacts of measures taken in response to it. The agreement 
also clearly recognizes the fundamental priority of safeguarding food security and 
ending hunger, and the particular vulnerabilities of food production systems to the 
adverse effects of climate change.

While acknowledging that climate change is a common concern to all of human-
kind, the agreement also makes it clear that actions taken to minimize its effects 
must be respectful of human rights, the right to health and the rights of indigenous 
peoples as well as gender equality and intergenerational equity.

Within these parameters, the agreement calls for the setting and achieving of 
economy-wide absolute emission reduction targets at the national level. Parties to 
the agreement have to formally submit their targets for greenhouse gas emissions 
reductions no later than 2020 and resubmit revised targets every 5 years thereafter. 
Signatories to the agreement are bound in such submissions to clearly and transpar-
ently include common baseline references such as the year to which emissions 
reductions must be compared; methods utilized in estimating and accounting for 
anthropogenic emissions; assumptions and methodological approaches in arriving 
at targets; timelines for implementation; and explanation of how their reductions of 
emissions contribute to the objective of strengthening the overall global response to 
the threats of water-in-security and climate instability. The common methodologies 
for accounting will be established by the Intergovernmental Panel on Climate 
Change and will require that parties do not double count or arbitrarily fail to include 
carbon sinks or sources.

Article 5 of the agreement recognizes the importance of preserving and enhancing 
carbon sinks and provides clear marching orders in this regard for forestry manage-
ment. The agreement encourages signatories to take action to implement and support 
policy approaches and positive incentives for activities relating to reducing emissions 
from deforestation and forest degradation, and enhancing the role of conservation and 
enhancement of forest carbon storage in support of sustainable forest management.
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The agreement also makes it clear that adaptation is urgently required. The 
agreement calls upon signatories of the agreement to ensure that education, training, 
increased public awareness, participation, and improved access to information are 
adequately considered at the national level in capacity-building associated with 
strengthening the global response to the climate threat. As noted above, the agree-
ment also acknowledges that governments can’t do all of this alone. The achieve-
ment of any meaningful level of water and water-related climate security will 
require the coordinated action of all official Parties as well as non-party stakehold-
ers including civil society, the private sector, financial institutions, cities and other 
subnational jurisdictions, local communities, and indigenous peoples.

Though still non-binding, Article 7 on Adaption, which calls for formalizing and 
implementing national adaptation strategies, is very strong. This article makes it 
clear that adaptation action should follow a country-driven, gender-responsive, par-
ticipatory, and fully transparent approach, taking into consideration vulnerable 
groups, communities and ecosystems, and should be based on the best available 
science and, as appropriate, traditional knowledge. It also calls for sharing of infor-
mation, good practices and lessons learned and the further strengthening of scien-
tific knowledge on climate, including research, systematic observation of the climate 
system and the development of early warning systems that will inform and support 
decision-making.

Article 8 establishes the role of the UN’s 2030 Transforming Our World sustain-
able development goals in averting, minimizing, and addressing loss and damage 
from extreme weather events.

What happened in Paris should be of particular interest to the private sector. The 
agreement calls for the enhancement of linkages and creating synergies between 
mitigation, finance, technology transfer, and coordination of non-market approaches 
to sustainable development. This agreement is all about opportunity linked to has-
tening the transition to renewable energy.

The agreement also makes it very clear that climate security cannot be achieved 
without the cooperative engagement of the average citizen in tandem with the full 
support of the private sector. What was implied but not said in the agreement was 
that individuals and corporations with amassed wealth are going to have to put that 
wealth to work in service of the planetary good if they are to protect the sources of 
that wealth or to ensure that wealth has the same meaning in a massively changed 
world.

But even the most optimistic interpretation of the Paris Agreement has to be 
tempered by a realistic judgment of human nature. Though we are doing an ever 
better job of characterizing and depicting the damage we are doing to the biodiversity- 
based planetary life support system upon which we depend to make our civilization 
possible, we appear incapable, at the moment at least, of adequately slowing that 
damage. After decades of tough sledding with respect to advancing climate change 
mitigation and adaptation, we find ourselves starting all over again from only 100 m 
further down the road to meaningful action. We can only hope that this time, the 
results will be different. The first test of the durability of the Paris Agreement will 
be to see if Parties to the agreement actually ramp up their carbon reduction pro-
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grams between now and 2020. The second test will be to see if the 100 billion dollar 
climate fund is topped up by 2020. The final test is whether we will be able to keep 
our Paris promises and build on them beyond 2020.

“The climate conference in Paris,” the French Ambassador to Canada Nicolas 
Chapuis said in Ottawa 3 weeks before the conference began, “is an opportunity to 
put out the fire that is burning our house down.” Flames were no longer seen to be 
shooting out of the roof at the close of the conference, but clearly the fire is still 
smoldering inside our house. Hope remains, however, that this fire can be 
extinguished.

In Mid-February of 2015, the World Bank launched a report about the cost of 
meeting the 2030 Transforming Our World Sustainable Development Goals 6.1 and 
6.2 (Hutton and Varuguese 2016) which respectively address targets linked to water 
and sanitation. The three major findings of the report were encouraging. The first 
major finding was that current levels of financing can cover the capital costs of 
achieving universal basic service for drinking water, sanitation, and hygiene by 
2030, provided resources are targeted to the needs. The second major finding was 
capital investments required to achieve the water supply, sanitation, and hygiene 
related to targets 6.1 and 6.2 amount to about three times the current investment 
levels. Finally, the report observed that sustained universal coverage requires more 
than capital inflows: financial and institutional strengthening will be needed to 
ensure that capital investments translate into effective service delivery.

The Paris Agreement is infinitely better than what we were left with after 
Copenhagen but despite fine words and high aspirations, when you separate the real 
hope from the hype what is missing is a binding common commitment to act. We 
are on the river of no return and urgently need clear action now to invest the Paris 
Agreement with the substance it presently lacks. As with all of the UN’s 2030 
Transforming Our World sustainable development goals, that substance has to man-
ifest itself at the national and sub-national level. It is at the national and subnational 
level globally that all hope of addressing threats to global water security and climate 
stability presently reside. It is what happens now at the national and subnational 
level that will put a human face on water security. There is a lot at stake. The failure 
to act now – while there is still an opportunity to do – will mean that the bodies of 
more children like Alan Kurdi will wash up on lonely beaches in a world in which 
water insecurity will lead to greater regional tensions, conflict and involuntary 
human migration.
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Chapter 2
Water Security as the Centerpiece 
of the Sustainable Development Agenda

Zafar Adeel

Abstract The 2030 Agenda for Sustainable Development has adopted some unique 
fundamentals: it is universal and applies to all countries; it is comprehensive and 
seeks to completely eliminate problems; it is complex as shown by the large num-
bers of goals and targets; and, it is ambitious as it aims to fix major global problems 
in a 15-year span. It signifies a paradigm shift in international development that 
emphasizes the role of national governments and other domestic stakeholders. 
Water security is a keystone element in achieving the 2030 Agenda – not just for 
Sustainable Development Goal (SDG) 6 that focuses primarily on water security, 
but a number of targets embedded within other SDGs related to health, cities, con-
sumption, marine resources, and terrestrial ecosystems. The concept of water secu-
rity is quite pervasive in the international discourse on sustainable development, and 
lines up strongly with the notion of water as a human right. For the SDGs to suc-
ceed, water security must be achieved across all geographic scales – from interna-
tional to national to sub-national to community  – and across all social strata. 
Achieving this objective requires considerable alignment of all stakeholders: gov-
ernments, farmers, private businesses, civil society organizations, researchers, and 
scientists. Implementation to achieve the various water-related targets offers an 
excellent opportunity for creating innovative and integrated solutions. These solu-
tions require equally innovative and enabling policy environment, a role that is typi-
cally well suited to governments at various levels. Future outlook for achieving 
universal water security for all individuals is positive, but requires considerable 
rethinking around economic and social development.
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2.1  Introduction

A general correlation between development and security stems from the arguments 
put forward by the United Nations Development Programme (UNDP) in which it 
states that human security can only be achieved through human development that is 
provided by viable and economically stable states (UNDP 1994); this notion of 
security – also referred to as “human well-being” in other contexts – includes basic 
materials for good life (such as secure and adequate livelihoods, sufficient food, 
shelter, clothing), good health (such as a healthy environment, clean air and water), 
good social relations, personal security, security from manmade and natural disas-
ters, and freedom of choice and action (MA 2005). It is well recognized that the 
international community – loosely defined as the collection of UN organizations, 
bilateral aid agencies, international development banks, international non- 
governmental and civil-society organizations, donor organizations, and founda-
tions – has to play a major role in achievement of human security. The evolving role 
of the international community in achieving development objectives led, in the late 
1990s, to the development of “Poverty Reduction Strategy Papers” for most devel-
oping countries (World Bank and IMF 2005). Similarly, the Millennium Declaration 
by the world leaders in September 2000, followed by the adoption of the Millennium 
Development Goals (MDGs), provided a global framework in which sustainable 
development could take place and human security could be achieved (please see 
Annex 2.1 for details of MDGs).

This chapter provides evidence to support the argument that water is a building 
block for human security; that is, human security is closely tied to water security. It 
is worth noting that water security is a broad concept that encompasses the more 
traditional notions of security pertaining to armed conflict, civil wars, and outright 
wars but at the same time expands to include a more anthropocentric definition: it is 
a basic and fundamental element of human wellbeing (Adeel 2012). This latter 
approach is commonly used throughout this volume and fits well with the declara-
tion of water and sanitation as a fundamental human right by the United Nations 
General Assembly in July 2010 (UNGA Resolution A/Res/64/292). A jointly- 
developed working definition by the United Nations describes the ingredients of 
water security as: “… the capacity of a population to safeguard sustainable access 
to adequate quantities of acceptable quality water for sustaining livelihoods, human 
well-being, and socio-economic development, for ensuring protection against 
water-borne pollution and water-related disasters, and for preserving ecosystems in 
a climate of peace and political stability” (UN-Water 2013). To state the obvious, 
the elements contained within this definition of water security overlap closely with 
the ones described earlier as ingredients of human security and wellbeing. One can, 
therefore, explore how achieving water security can contribute to overall human 
development, whether this development is defined in economic, cultural, or social 
domains.

When discussing the nexus of water and human development, it is important to 
keep in mind the dual nature of water. It is on the one hand a resource that underpins 
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numerous social and societal activities, and needs to be maintained at a sufficient 
quality and quantity through effective environmental management and conserva-
tion. On the other hand, water is also viewed by many as a “sector” in which protec-
tion of human rights requires provisioning of safe water through investments in 
infrastructure, institutional, and management regimes. While both dimensions of 
water require full attention to achieve water security, the balance between the two is 
difficult to achieve in practice – as typically observed in most developing countries. 
Conversely, it can be argued that all developed countries have invested heavily in 
water-related institutions and infrastructure, which has resulted in reliable water 
services, minimized impacts on human health, and reduced risk of adverse impacts 
from water-related disasters (UNU and UNOSD 2013).

This chapter concerns itself with exploring the nexus between water security and 
human development. In the second section of the chapter, it does so by investigating 
the new international development agenda and by exploring how water security fits 
into the far-reaching declaration and agreements that underpin this agenda. The 
third section of the chapter tests the argument that water security underpins nearly 
all dimensions of development and the absence of water security means that not 
only further development would be stunted but gains made during the last few 
decades towards achieving human security would also be under threat. The discus-
sion in the fourth section of this chapter unpacks why, despite ostensibly solid eco-
nomic and evidence-based arguments, achievement of water security has largely 
been elusive during the MDG era (2000–2015). This narrative sets up the stage for 
a short discussion on how the ‘ship can be turned around’ in the fifth section. The 
role national governments as well as the international community need to play in 
achievement of water security is discussed and some options for innovative resource 
mobilization are presented. Overall, it is argued that national governments are the 
most important actors and facilitators in achievement of water security and they can 
do so while exploiting the constructs of the development paradigm that has emerged 
during 2015.

2.2  The Global Context

2015 has turned out to be a year in which the global development agenda was re-cast 
in a major way. It can truly be termed as a ‘blockbuster’ year.

Conclusion of the Millennium Development Goals (MDGs) in 2015 was a land-
mark in itself; many previous publications have offered in-depth analysis and 
assessment of achievements during the 15-year period (2000–2015) (Fehling et al. 
2013; UNU and UNOSD 2013; Fukuda-Parr et al. 2014). Many have argued that a 
number of accomplishments could not have been achieved were it not for the push 
towards accomplishing MDGs (UNSGAB 2015). Conversely, some authors have 
criticized the MDGs for being selective and incomplete, resulting in far less than 
satisfactory outcomes (UNU and UNOSD 2013). Perhaps Fukuda-Parr et al. (2014) 
offer the most critical review, stating that the target-setting approach used in MDGs 
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turned out to be a limited and blunt tool for development that diverted attention from 
other important development objectives, and that poorly selected MDG indicators 
contributed to a distorted perspective of what development was taking place. 
Regardless of the success or otherwise of MDGs, the process of their implementa-
tion left us with many important lessons. For example, it was concluded that the 
sustainable development agenda must be characterized and viewed as a universal 
compact, the formation of which must involve all stakeholders and be based on 
growth models that decrease inequality and risk (IRF2015 2013). Analysis of the 
MDG implementation undertaken by the United Nations University Institute for 
Water, Environment and Health (UNU-INWEH) similarly highlighted that a future 
framework for sustainable development must address in an integrated manner the 
issues of poverty eradication, achievement of social and economic equity, environ-
mental and resource sustainability, and opportunities for job creation and economic 
growth (UNU and UNOSD 2013). The study also pointed to the need for formulat-
ing new development goals that are universal in nature, identifying targets that are 
well-defined and measurable, ensuring that the development goals are sensitive to 
changes in global drivers, and supporting national and sub-national processes that 
lead to effective governance mechanisms. It should be noted that impacts of a vari-
ety of global drivers need to be considered when setting targets, including but not 
limited to system-wide changes to climate and hydrology, global economic crises, 
population growth, escalation in food prices in the international market, and armed 
and civil conflict.

An extended process of negotiations and dialogue preceded the formulation of a 
global framework that was eventually termed as the 2030 Agenda for Sustainable 
Development (UN 2015). Earnestly kicked off in the aftermath of the Rio+20 
Summit,1 the consultation process involved a broad range of stakeholders: national 
governments, United Nations organizations and agencies, non-governmental and 
civil-society organizations, scientific and research community, think-tanks, interna-
tional development organizations and banks, and the general public. According to 
estimates by the United Nations, over a million opinions were received throughout 
this consultative process, which is truly unprecedented. Global leaders gathered in 
New York in September 2015 and signed off on the 17 Sustainable Development 
Goals (SDGs) and 169 underlying targets. These included SDG 6, which focuses 
primarily on universal availability of water and sanitation, and includes eight targets 
that address issues such as access to water and sanitation, water quality, water use 
efficiency, ecosystems conservation, trans-boundary cooperation, and integrated 
water resources management (please see Box 2.1 for details of SDG 6). It is note-
worthy that the term “water security” does not appear in the language used by the 
UN in formulating SDG 6, and yet all the constituents of water security are explic-
itly addressed within the targets of SDG 6. In off-the-record conversations with the 
author, a number of representatives of the UN Member States have noted that the 
term “security” was not viewed favorably by their respective governments as the 
over-arching definition of SDG 6. This aversion may, in part, be due to the fact that 

1 United Nations Conference on Sustainable Development, Rio de Janeiro, Brazil, 20–22 June 
2012.
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the word “security” does not translate into French and Spanish languages in quite 
the same way as it is used in English. Nonetheless, it should be noted that for the 
sake of this chapter, the achievement of water-related SDG targets is considered 
synonymous with having achieved water security.

Further, a number of water-related targets are embedded within the other SDGs: 
SDG 3 on health (target 3.3  – combat water-borne diseases; target 3.9  – reduce 
deaths/illness from water pollution and contamination), SDG 11 on cities (target 
11.5 – reduce impacts of water-related disasters), SDG 12 on consumption- production 
(target 12.4 – sound management of wastes to reduce releases to water), SDG 14 on 
marine resources (target 14.1 – reduce marine pollution from land-based activities), 
and SDG 15 on terrestrial ecosystems (target 15.1 – sustainable use of freshwater 
ecosystems and their services; target 15.8 – reduce impact of invasive alien species 
on water ecosystems). Overall, it is clear that water serves as the foundation for 
human health and wellbeing, ecological stability, and economic growth, and can thus 
be viewed as a cross-cutting dimension of this new development framework.

Box 2.1 Description of SDG 6 on Water Security (UN 2015)
GOAL 6 – Ensure availability and sustainable management of water and sani-
tation for all

SDG 6 TARGETS

6.1: By 2030, achieve universal and equitable access to safe and affordable 
drinking water for all

6.2: By 2030, achieve access to adequate and equitable sanitation and hygiene 
for all and end open defecation, paying special attention to the needs of 
women and girls and those in vulnerable situations

6.3: By 2030, improve water quality by reducing pollution, eliminating dump-
ing and minimizing release of hazardous chemicals and materials, halving 
the proportion of untreated wastewater and substantially increasing recy-
cling and safe reuse globally

6.4: By 2030, substantially increase water-use efficiency across all sectors and 
ensure sustainable withdrawals and supply of freshwater to address water 
scarcity and substantially reduce the number of people suffering from 
water scarcity

6.5: By 2030, implement integrated water resources management at all levels, 
including through transboundary cooperation as appropriate

6.6: By 2020, protect and restore water-related ecosystems, including moun-
tains, forests, wetlands, rivers, aquifers and lakes

6.a: By 2030, expand international cooperation and capacity-building support 
to developing countries in water- and sanitation-related activities and pro-
grammes, including water harvesting, desalination, water efficiency, 
wastewater treatment, recycling and reuse technologies

6.b: Support and strengthen the participation of local communities in improv-
ing water and sanitation management
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Another major development in 2015 was the achievement of an agreement to 
address climate change. The resulting 2015 Paris Agreement was also heralded as a 
major achievement and success, and sets new flexible goals that are intended to spur 
innovations in economic development. In focusing on mitigation of greenhouse 
gases and minimizing climate change, it sets a new target: limit the increase in mean 
global temperature to 2 °C (Schellnhuber et al. 2016). It also brings attention to the 
need for effective adaptation to climate change, which is where most of the water 
management issues (such as extreme weather events, floods, and droughts) intersect 
with climate change. A more detailed treatment of the ramifications of the 2015 
Paris Agreement for water security is provided in Sect. 2.2.2.

A third global dialogue in 2015, the Financing for Development Summit in Addis 
Ababa, yielded more mixed results. Many found that it did not succeed in identify-
ing visionary solutions for mobilizing new financial resources to implement the new 
development agenda. The participants of this summit were ostensibly focused 
mainly on enhancing public resources within developing countries through the use 
of improved fiscal policies, tax reforms, and reduction in the level of corruption; this 
approach is based on the understanding that domestic resource mobilization – at 
US$ 8 trillion a year – far outpaces the “external” funding for development (which 
includes overseas development aid, private financial flows, and remittances) at US$ 
1 trillion (Chhibber 2016). Inclusive and sustainable industrialization was also con-
sidered to be central to economic growth, again leaving the onus of transition and 
formulation of enabling policies on the developing countries (Kjorven et al. 2015). 
The summit declaration urged governments to incentivize the engagement of the 
private sector, particularly creating processes that would enhance foreign direct 
investment (FDI). While the international leadership gathered in Addis Ababa iden-
tified the need to build a new forum that would bridge infrastructure gaps in devel-
oping countries by mobilizing between US$ 1 and US$ 1.5 trillion, it is not very 
clear how this mechanism will operate (Chhibber 2016).

A fourth global dialogue took place in Sendai, Japan, with a focus on reducing 
disaster-related risks. The Third UN World Conference on Disaster Risk Reduction 
adopted the Sendai Framework, a 15-year, voluntary, non-binding agreement, which 
aims to achieve “the substantial reduction of disaster risk and losses in lives, liveli-
hoods and health and in the economic, physical, social, cultural and environmental 
assets of persons, businesses, communities and countries” (UNISDR 2015). This 
framework urges national governments to assume the primary role in reduction of 
disaster-related risks, while recognizing that other stakeholders including the pri-
vate sector must shoulder some of the responsibility. Reading the language of the 
declaration in which the word “water” appears only once in passing, one can only 
presume that water-related disasters are implicitly included in the priority areas 
recognized in the Sendai Framework, even when floods and droughts are not men-
tioned anywhere in the document.

In addition to the goal- and target-setting within each of these international sum-
mit processes, we must also consider their cumulative impact on governmental poli-
cies and political perspectives with respect to sustainable development and economic 
growth. Collectively, there is a need for corresponding seismic-scale shifts in 
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national economic and development planning, while overcoming some serious 
capacity gaps in most developing countries. An equally important dimension is pro-
vision of scientifically developed, evidence-driven policy advice to governments 
that can help them visualize and achieve short- and long-term success.

2.2.1  Uniqueness of the Development Agenda

Collectively, this 2030 Agenda has been characterized as “transformative”; whether 
everyone agrees with this characterization remains open to question. Nevertheless, 
the 2030 Agenda has some unique features.

First, it is universal by design and applies equally to all countries. In doing so, it 
moves away from the approach of the MDGs which only targeted developing coun-
tries. This egalitarian approach is more than superficial and will bring some real 
consequences in relation to how this agenda is implemented across the world. Based 
on some early indications, some of the developed countries appear to struggle in 
coping with the implications of implementing SDGs nationally; to state the obvious, 
developed countries are not geared towards monitoring development and gover-
nance process in quite the same way as these have been undertaken by developing 
countries as part of the MDG framework from 2000 to 2015. For example, Canada 
has responded to the 2030 Agenda by acknowledging that SDGs need to play a role 
in formulating the Federal Sustainable Development Strategy (ECCC 2016); the 
FSDS outlines how sustainable development targets developed by the Canadian 
Government in consultation with stakeholders could contribute towards specific 
SDG targets. This indirect approach of selectively juxtaposing national sustainable 
development targets with some SDG targets is arguably less effective than the con-
verse approach of defining national development targets based on the framework 
provided through the 2030 Agenda.

Second, it is comprehensive in that it seeks to completely eliminate almost all of 
the major social, environmental and developmental problems we face today. Given 
the inclusive dialogue that preceded the establishment of SDGs, a broad diversity of 
perspectives and voices have been included in arriving at these aspirations. This 
diversity is duly reflected in the range of issues that span a dozen or so economic 
sectors, including but not limited to: health, education, agriculture, fisheries, for-
estry, energy, water, manufacturing, urban infrastructure, transport, shipping, and 
tourism. An integrated and collective approach would be essential to ensure that 
these sectors do not work at cross-purposes as they attempt to meet the correspond-
ing SDG targets.

Third, as a result of its comprehensiveness, the SDGs are quite complex as shown 
by the large number of goals and targets. One may argue that the political negotia-
tion process that led to this current formulation did not make a sufficient attempt to 
better consolidate goals into fewer, and more cohesive goals and targets. Some alter-
native approaches, such as that adopted by Dr. Jeffrey Sachs, presented much more 
compact sets of goals (SDSN 2014). This complexity inter alia poses a challenge 
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for monitoring progress during the 15-year period, most notably for developing 
countries which are typically over-burdened with reporting requirements and chron-
ically lack the capacity – in terms of human and financial resources – to provide 
adequate, evidence-based reports. By the same token, achieving cohesiveness across 
the various economic sectors could also be problematic.

Fourth, the SDGs are quite ambitious because they aim to fix the major global 
problems in a 15-year span. Reviewing the language used and the underlying inten-
tion in shaping the goals and targets, it is obvious that the global community aims 
for complete or near-complete eradication of major problems. Learning from the 
MDG experience, in which governmental actions typically gravitated towards easy- 
to- solve challenges while the more difficult ones languished (UNU and UNOSD 
2013), some governments may again attempt to adopt a similar preferential 
approach. Were this to happen, we will encounter yet again the inability to address 
the problems encountered by the most vulnerable populations in remote and/or rural 
settings (UN-Water 2010). Substantial and evidence-based analysis of the imple-
mentation timelines does not exist for most of the SDG targets, leaving one to spec-
ulate whether 15 years is too short a period or too long (Schuster-Wallace and 
Sandford 2015).

2.2.2  Paris Agreement and Water Security

As discussed earlier, after some 20 years of ongoing negotiations, world leaders 
gathered in Paris in December 2015 to sign off on the landmark Paris Agreement. 
This ostensible success was driven by the clear and present need for action, feasibil-
ity of achieving targets through political will and the use of available technology, 
and the simplicity of agreeing to an easily describable target of restricting the global 
average temperature increase to 2 °C above pre-industrial levels (Schellnhuber et al. 
2016). A key action area of the Paris Agreement is to document national actions 
through Nationally Determined Contributions, or NDCs; much work still needs to 
be done to develop common metrics through which progress on NDCs can be moni-
tored while ensuring that these contributions are indeed incremental over pre- 
existing initiatives. It is laudable that the parties to the United Nations Framework 
Convention on Climate Change (UNFCCC) have agreed to revisit the targets in 
view of progress every 5 years (Bodansky 2016).

It is well established through the work published by the Intergovernmental Panel 
on Climate Change (IPCC) that many regions of the world will experience altered 
hydrological systems that affect the quality and quantity of water resources (IPCC 
2014), and yet adaptation to this new hydrological regime has largely remained a 
distant issue in the climate change dialogue (Bodansky 2016). IPCC reports and 
preponderance of scientific evidence demonstrates that the sharpest societal impact 
of climate change takes the form of drastic changes to the hydrological cycle: 
extreme weather events, record-breaking floods, long and extensive droughts, sea- 
level rise, and changes to the extent of cryosphere (read: melting glaciers and polar 
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caps). These water-related impacts are felt across the world and without distinction 
to the state of economic, social, or political development of a country or a region. 
The Paris Agreement offers some course correction by paying attention to adapta-
tion (e.g., seeking balance between mitigation and adaptation in Article 9.4) and 
reviewing institutional and capacity issues. However, it still largely views adapta-
tion as a developing-country problem. In this respect, Laukkonen notes that “it is 
not sufficient to concentrate on either mitigation or adaptation, but a combination of 
these results in the most sustainable outcomes. Yet, these two strategies do not 
always complement each other, but can be counterproductive” (Laukkonen et al. 
2009). It stands to reason that investments for adaptation to climate change must 
primarily address climate variability and in some cases drastic changes to hydrology 
in order to achieve water security and human development (UN-Water 2010).

In paragraph 54 of the Paris Agreement, Parties have agreed to mobilize US$ 100 
billion per year through to the year 2025 when they will set a new collective goal. 
When viewed together with Article 9.4, one may argue that a significant component 
of these mobilized funds should be dedicated towards achieving water security. 
Whether such mobilization of resources takes place and whether a significant frac-
tion (say, close to half) is dedicated to adaptation-related efforts, however, remains 
to be seen.

2.3  Intersection of Sustainable Development and Water 
Security

2.3.1  Correlation Between Social Marginalization and Water 
Insecurity

Previous published research has pointed to direct links between health/wellbeing 
indicators and access to safe drinking water and adequate sanitation (UNU and 
UNOSD 2013; UNICEF and WHO 2015). One can take the argument even further: 
water insecurity is a result of social marginalization and can further exacerbate it. 
Data from developing countries shows that deprivation of water security links also 
with populations that are socially and politically marginalized; these include people 
living in urban slums and peri-urban areas as well as rural populations (UNU and 
UNOSD 2013; UN-Water 2014). The UN-Water Global Analysis and Assessment 
of Sanitation and Drinking-Water (GLAAS) report suggests that there is a strong 
bias in lack of water and sanitation service provisioning based on income levels 
(UN-Water 2014). For populations that are socially and politically marginalized, 
governments may not prioritize investment of resources to build and manage water/
sanitation delivery infrastructure. Conversely, water insecurity ensures that people 
living in slums or remote rural areas remain trapped in a vicious downward spiral of 
poverty and declining wellbeing.
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2.3.2  Human Rights as a Driving Force for Development?

The United Nations General Assembly declared water and sanitation to be funda-
mental human rights in 2010 (Resolution A/RES/64/292); this was followed a few 
weeks later by a similar but more detailed resolution by the UN Human Rights 
Council (Resolution 15/9). This landmark decision by UN Member States was 
viewed by many as a major achievement and a logical outcome of many decades of 
lobbying that water and sanitation should be recognized as a human right. In the 
years since these resolutions were passed, much has been written about the pros and 
cons of declaring these services as a human right; many countries have included 
these rights in their constitution, while others still struggle with the ramifications of 
these rights in a legal and legislative context (Boyd 2012; Chociej and Adeel 2012).

There is also a minority of scholars who argue that adoption of these services as 
a human right may actually hinder their provisioning to the under-privileged (Pardy 
2012). That is based on two premises: First, the general public in common discourse 
misconstrues these human rights as akin to free delivery of water and sanitation to 
everyone. In a pragmatic way, delivery of any public service requires financial 
resources that can come from the taxpayer, or through tariffs imposed on consum-
ers, or through “foreign” transfers from various development partners. There really 
is no free lunch when it comes to provisioning of water and sanitation services. And 
yet, incorrect public perceptions lead to heated, politicized, and polarized debates 
on water pricing in public and media circles. Second, in water-scarce environments 
there may be undue burden imposed on limited water resources, and traditional 
consumers of water such as the agricultural sector might suffer. Calculating the 
tradeoff between competing priorities could likely become a politicized process, in 
which those who are politically marginalized may be further disenfranchised from 
their rights.

Despite the foregoing criticism, the legal and ethical pressures for achieving 
water security on governments and the collective international community must be 
sustained. One might, therefore, envisage a more optimistic scenario: Governments 
and various related stakeholders take the achievement of the human right to water 
seriously and invest significant resources towards its success; the SDGs already 
provide a framework for such policies and management approaches.

2.4  Roadblocks to Achieving Water Security

2.4.1  Insufficient Resource Mobilization

Some early estimates are available of the scale and scope of investments needed to 
achieve the SDGs. Based on the available data, it is estimated that somewhere 
between 1.8 and 2.5% of the global GDP will need to be invested in order to 
achieve all the water related SDGs alone (UNU and UNOSD 2013). This amounts 
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to a very significant increase in financial resources invested into infrastructure 
development, sustained management, and capacity development. In a recent study 
that analyzed ten developed and developing countries, it has been demonstrated 
that the ambitious development agendas are not matched by sufficient financial 
resources (Schuster- Wallace and Sandford 2015). Most developing countries rec-
ognize this shortfall.

It remains an open question whether governments have the political will and the 
financial wherewithal to make new and incremental investments in order to achieve 
water security. This is an area in which the private sector can play a role in mobiliz-
ing the needed financial resources  – irrespective of whether these resources are 
‘domestic’ or mobilized through FDI (Chhibber 2016). Two crucial criteria for pri-
vate sector involvement must be met. First, engagement of the private sector, linked 
obviously to turning a profit, must be balanced against monitoring and oversight by 
the public sector. Regulations and monitoring are critical to ensuring that the public 
service is protected and is made available to socially and economically marginal-
ized communities. Second, innovative business models are needed to serve those 
who are economically disadvantaged. The mobile phone industry offers an interest-
ing model in which companies have continued to turn a profit even when serving the 
‘base of the pyramid.’ As an example, there are over 250 million people in India 
who have access to mobile phones but not toilets; this situation points to the notion 
that there likely is affordability and willingness to pay for water and sanitation 
services.

2.4.2  Overcoming Capacity Gaps

Prior experience in capacity development demonstrates that success can be achieved 
only when multiple dimensions are considered in a cohesive and integrated manner 
(Franks 1999). Four dimensions of capacity gaps have been identified in the context 
of water-related initiatives: insufficient numbers of and inadequately trained human 
resources; lack of appropriate and affordable technologies for delivery of water and 
sanitation services; lack of institutional, regulatory, and governance mechanisms for 
effective management and delivery of services; and, inadequate financial resources. 
Frequently, development projects and initiatives that aim to achieve water security 
either ignore the need for capacity development, or do so without addressing all four 
elements (Adeel et al. 2015). Training of personnel, in the absence of reasonable 
financing, supporting technology, and enabling institutional arrangements leads to 
sub-optimal outcomes. This means that capacity building needs to be nested within 
broader institutional reform at a national scale. An anecdotal analysis of ten coun-
tries reveals that building up of these capacities is generally not keeping pace with 
the growing demands due to increased population, changing lifestyles and con-
sumption patterns, competing water usage by agriculture and industrial sectors, and 
increased economic activity.
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With a set of well-defined targets to be met by 2030, concerted and integrated 
efforts for capacity development are needed; this will require multi-year, extended 
engagement of governments, donors, and other stakeholders (Reed 2012). The 
United Nations system has a well-defined mandate to develop the capacity of its 
Member States, and it happens to be the only organization that has a footprint and 
local presence in all developing countries (Adeel et al. 2015). It needs to revert to its 
approach of ‘Delivering as One’ and enhance integration of capacity development 
activities undertaken by various UN organizations and agencies.

Within developing countries, creation of national and regional institutions that 
can support such capacity development initiatives is a must (Adeel et al. 2015). The 
international community has a crucial role to play in filling the capacity gaps. 
Success of the international community, in turn, is tied to enabling conditions pro-
vided by national and sub-national governments (Adeel et al. 2015).

2.5  Framing Enabling Policies

2.5.1  Priority Setting by National Governments

Successful achievement of the SDGs will require first and foremost a clear expres-
sion of support and a commitment to re-tool national development priorities. Given 
the broad spectrum of goals incorporated into the SDG framework, it is essential 
that national development planning account for the SDGs and establish monitoring 
programs that incorporate specific and time-bound targets (Schuster-Wallace and 
Sandford 2015). This integrated approach for development planning should prefer-
ably be executed through an apex governmental mechanism with an implementation 
and monitoring mandate. Sufficient evidence regarding current state and develop-
ment trajectory must be weighed in when planning for management of water 
resources and delivery of water-related services. Competing demands for water 
must be resolved through engaged stakeholder dialogues, as no pre-packaged solu-
tion will fit all situations.

Reporting on progress for implementation of SDGs is crucial, must be central-
ized for each country and linked to national level monitoring programs. Transparency 
in reporting means greater accountability and supports sustained political focus on 
achieving the SDG targets (Schuster-Wallace and Sandford 2015). This account-
ability should, by default, also similarly extend to initiatives supported by the inter-
national community. National reports on monitoring and sharing of water resources 
would help achieve a balance in supply and demand of water. Water use efficiency 
by various sectors, most particularly agriculture, would also be made obvious 
through such reporting.
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2.5.2  Bringing Innovation to Resource Mobilization

As noted earlier, the financial resources required for achieving global water security 
adds up to an astounding amount of US $1.4 to US $2.6 trillion a year, roughly cor-
responding to 1.8–2.5% of the global GDP (UNU and UNOSD 2013). A rough 
estimate indicates that such investments would leverage at least US$3 trillion a year 
in benefits that would accrue in perpetuity. This argument for cost-benefit ratio on 
its own is not sufficient, however, and business as usual will not result in mobilizing 
the requisite financial resources. The current water “sector” mobilization stands at 
about US $530 billion a year on worldwide basis (WWC 2015), requiring at least 
another trillion dollars in financial capital for meeting the water-related SDGs; 
clearly some out of the box and innovative thinking is required. The following four 
innovative approaches need to be further explored.

First, national development agendas need to be re-structured in a way that alloca-
tion of budgetary resources is based on planning across sectors. Most notable is the 
need to align planning along the water, food, and energy security nexus. In princi-
ple, re-prioritizing of national development would result in optimization of financial 
resource allocation. Second, the financial resources allocated under the 2015 Paris 
Agreement could be utilized for water-related adaptation initiatives, as discussed 
earlier. Third, the private sector could be incentivized to invest in projects that 
address SDG 6 targets; the private sector can bring in not only the financial capital 
but also the business management approaches needed for logarithmic growth in 
service provisioning and the technological know-how for implementing effective 
on-the-ground solutions (Adeel 2014). To put matters in perspective, the capitaliza-
tion of the international financial markets stands at over US $60 trillion a year and 
can be a valuable resource for funding (World Bank 2016). Fourth, corruption and 
graft in the water sector is estimated to consume 30% of funding resources 
(Transparency International 2008). Therefore, eliminating corruption and graft 
from the water sector can unlock sizeable volume of resources; doing so would also 
strengthen the arguments for attracting new and hitherto untapped investments into 
the water domain.

2.5.3  Role of the “International Community”

A significant engagement of the international community can facilitate the achieve-
ment of SDGs; this can take the form of development assistance, loans, grants and 
foreign direct investment. The international community can and should also play a 
central role in building capacity of developing countries to understand, manage, and 
respond to their own problems. Having said that, there is a growing literature that 
documents the ineffectiveness of international assistance; for example, Chan and 
Chung (2015) have placed the blame for countries’ inability to achieve many of the 
Millennium Development Goals (MDGs) by 2015 on failure of development 
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assistance. There are some specific trends in international assistance that can be 
highlighted in this context: (a) the international assistance, particularly coming 
through bilateral aid agencies, is tied to the technical and technological support 
coming exclusively from the corresponding donor countries, thereby often reducing 
its effectiveness (Mosley et al. 2004); (b) the aid programs tend to bypass the gov-
ernmental channels, ostensibly to short-circuit bureaucracy and corruption, and end 
up tying them to political and geostrategic agendas (Kelegama 2012); (c) the inter-
national assistance programs generally tend to shy away from long-term invest-
ments in institutional and governance mechanisms (Kelegama 2012); and, (d) many 
assistance programs impose criteria and conditions on recipients that even donor 
countries cannot meet (Hout 2002). The analysis undertaken by many researchers 
implies that the international community needs a renewed effort to meet the prin-
ciples outlined in the 2005 Paris Declaration for Aid Effectiveness: ownership, 
alignment, harmonization, managing for results, and mutual accountability (OECD 
2006; Michaelowa and Weber 2007; Ravenborg et al. 2013; Chan and Chung 2015).

Further, there are new donors emerging that operate outside the remit of OECD, 
and hence the 2005 Paris Declaration; these include countries like China, Malaysia, 
and India. There is an ostensible trend of these investors focusing much more on 
geostrategic alliances and government-based initiatives, as outlined in the ‘Beijing 
Consensus’ (Yao 2011). A number of large-scale energy and transport initiatives are 
examples of such alliances: the 1000 Electricity Transmission and Trade Project for 
Central Asia and South Asia (CASA 1000) between Kyrgyz Republic, Tajikistan, 
Afghanistan and Pakistan; the Turkmenistan-Afghanistan-Pakistan-India Pipeline 
(TAPI); and, the China Pakistan Economic Corridor (CPEC). Despite anecdotal col-
laboration of these new development partners with the OECD-based organizations, 
there remains a strong need for reverting to and emphasizing the Paris Declaration 
percepts of neutrality, good governance, and mutual cooperation. While national 
and sub-national governments will need to carry the major burden of planning and 
resourcing for implementation of SDGs, the international community can intervene 
and help expedite the time horizon needed for gearing up institutional, financial, 
human, and technological resources.

2.6  Conclusion: Outlook for Success of the SDGs

The foregoing dialogue shows how water security, defined broadly, intersects with 
the emerging and transformative international development agenda. Water occupies 
a pivotal position – as both a resource and a service sector – for achieving the major 
objectives related to poverty, health, education, hunger, gender equity, climate 
change, and sustainability within this development framework. Water security also 
intersects horizontally across the global dialogues on climate change, disasters, and 
financing for development. There has been an increasing international recognition 
of this importance of water security, most notably in the policy framing for numer-
ous governments. The world business community has also given due recognition to 
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water security for a number of years; for example, water insecurity has consistently 
emerged as a top-five threat in terms of impact and likelihood in the global risk 
landscape developed at the Davos World Economic Forum (WEF 2016).

Despite all the political and economic parameters pointing to the significance of 
water security, it has not been framed as such in most national development plan-
ning processes. The information provided in this chapter supports the argument that 
the 2030 Agenda, coupled with the 2015 Paris Agreement, offers an opportunity to 
national governments as well as the international development community to hit the 
‘reset’ button. Such resetting of national development plans will be hampered by 
two significant roadblocks described earlier: financial mobilization and capacity 
gaps. With some innovative thinking and creation of new partnerships, both of these 
roadblocks can be surmounted. The real challenge for governments is development 
of integrated national development narratives, creation of harmonized and cohesive 
legislative and legal frameworks, leading stakeholder conversations, and enhance-
ment of accountability through monitoring systems. It stands to reason that national 
realities in terms of political, cultural, and societal settings will play an instrumental 
role in devising successful strategies and policy approaches.

There is another area of importance, but outside the scope of this chapter: actions 
that takes place at the sub-national level. For example, municipal-level responses 
will be central to national policies, given rapid urbanization and growth of numer-
ous megacities (with populations of over ten million) around the world. The munici-
pal governments increasingly exercise tremendous political and economic influence, 
and often become drivers of national development narratives. Similarly, some 
actions at provincial or state-level jurisdictions would also make sense; such coali-
tions have already emerged in North America around the issues related to climate 
change.

It is important to note that the research community and academia at large have a 
major role to play in investigating new ideas for implementation around the 2030 
Agenda. The greatest opportunity lies in exploring new business models that allow 
provisioning of water services and management of resources, particularly in devel-
oping country settings. Developing and field-testing these business models would in 
turn require new collaborations between the private sector and academia; perhaps 
the United Nations system can serve as the facilitator and moderator between these 
two groups.

 Annex 2.1: The Millennium Development Goals

Goal 1: Eradicate extreme poverty and hunger

• Target 1A: Halve, between 1990 and 2015, the proportion of people living on 
less than $1.25 a day

• Target 1B: Achieve Decent Employment for Women, Men, and Young People
• Target 1C: Halve, between 1990 and 2015, the proportion of people who suffer 

from hunger
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Goal 2: Achieve universal primary education

• Target 2A: By 2015, all children can complete a full course of primary schooling, 
girls and boys

Goal 3: Promote gender equality and empower women

• Target 3A: Eliminate gender disparity in primary and secondary education pref-
erably by 2005, and at all levels by 2015

Goal 4: Reduce child mortality rates

• Target 4A: Reduce by two-thirds, between 1990 and 2015, the under-five mortal-
ity rate

Goal 5: Improve maternal health

• Target 5A: Reduce by three quarters, between 1990 and 2015, the maternal mor-
tality ratio

• Target 5B: Achieve, by 2015, universal access to reproductive health

Goal 6: Combat HIV/AIDS, malaria, and other diseases

• Target 6A: Have halted by 2015 and begun to reverse the spread of HIV/AIDS
• Target 6B: Achieve, by 2010, universal access to treatment for HIV/AIDS for all 

those who need it
• Target 6C: Have halted by 2015 and begun to reverse the incidence of malaria 

and other major diseases

Goal 7: Ensure environmental sustainability

• Target 7A: Integrate the principles of sustainable development into country poli-
cies and programs; reverse loss of environmental resources

• Target 7B: Reduce biodiversity loss, achieving, by 2010, a significant reduction 
in the rate of loss

• Target 7C: Halve, by 2015, the proportion of the population without sustainable 
access to safe drinking water and basic sanitation

• Target 7D: By 2020, to have achieved a significant improvement in the lives of at 
least 100 million slum-dwellers

Goal 8: Develop a global partnership for development

• Target 8A: Develop further an open, rule-based, predictable, non-discriminatory 
trading and financial system

• Target 8B: Address the Special Needs of the Least Developed Countries (LDCs)
• Target 8C: Address the special needs of landlocked developing countries and 

small island developing States
• Target 8D: Deal comprehensively with the debt problems of developing coun-

tries through national and international measures in order to make debt sustain-
able in the long term
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• Target 8E: In co-operation with pharmaceutical companies, provide access to 
affordable, essential drugs in developing countries

• Target 8F: In co-operation with the private sector, make available the benefits of 
new technologies, especially information and communications
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Chapter 3
Water, Law and Equity

Owen McIntyre

Abstract While the legal concept of “equity” as a body of rules is routinely 
employed in a number of fields of international law relevant to the management of 
water resources and the supply of water services, including international environ-
mental law and international human rights law, it is absolutely central to interna-
tional water resources law, i.e. the body of rules concerned with the inter-State 
allocation of rights in the uses and benefits of shared transboundary waters. As 
suggested by the cardinal principle of international water law, the principle of equi-
table and reasonable utilisation, the overarching objective of this body of law is to 
determine how such rights in shared water resources can be allocated equitably, 
taking account of a range of relevant factors and considerations. Of course, the ulti-
mate aim of the corpus of international rules applying to water resources manage-
ment is that of ensuring human well-being by achieving the greatest attainable 
measure of “water security”. However, there exists little consensus about the nor-
mative nature or content of the equitable rules or principles to be applied in this 
context or about their legal implications for the cooperative management of trans-
boundary waters. This chapter attempts to map the use of equitable concepts in 
cognate areas of international law in order to shed some light on its possible appli-
cation in the field of international water law.

Keywords International water law • Equity • Proportionality • Equitable and rea-
sonable utilisation

3.1  Introduction

The rather vague language of ‘equity’ pervades the various bodies of rules of inter-
national law which apply to the management, protection, utilisation, allocation and 
supply of freshwater resources, including international environmental law, interna-
tional human rights law and of course international water resources law. While this 
inevitably results in considerable uncertainty regarding the precise normative 
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implications of such rules, a measure of normative vagueness permits the flexibility 
required to secure the participation of hesitant State actors in the ongoing gradual 
and progressive elaboration of the kind of sophisticated legal regimes necessary for 
the cooperative and sustainable management of an increasingly scarce and contested 
resource. It should also be remembered that no two water systems, comprising either 
international watercourses and/or aquifers or water services supply systems, are 
remotely alike  – hydrologically, ecologically, climatically, socially, economically, 
demographically or politically – and so a measure of flexibility is welcome in the 
applicable rules and standards in order to facilitate taking account of relevant contex-
tual factors. It must be possible, however, notwithstanding the need for vagueness 
and flexibility, to divine certain core elements and values inherent to the concept of 
equity, as least insofar as it applies to water resources and services.

Equity is also central to achieving the overarching objective of “water security”, 
which has recently been defined as

the capacity of a population to safeguard sustainable access to adequate quantities of 
acceptable quality water for sustaining livelihoods, human well-being, and socio-economic 
development, for ensuring protection against water-borne pollution and water-related disas-
ters, and for preserving ecosystems in a climate of peace and political stability (UN-INWEH 
2013, p. 1).

Thus, the values inherent to the goal of water security – the access of individuals to 
water, the socio-economic development of States, the prevention of water pollution 
and preservation of ecosystems – correspond very closely to those pursued by inter-
national water law, and by related norms of international environmental law and 
international human rights law, which are in each case informed by the pervasive 
concept of equity.

3.2  Equity in International Law

3.2.1  International Environmental Law

International environmental law has long relied on the concept of equity in high- 
profile declaratory and conventional instruments including, for example, Articles 
3(1) and 4(2)(a) of the 1992 United Nations Framework Convention on Climate 
Change (UNFCCC 1992), and Articles 1 and 15(7) of the 1992 Convention on 
Biological Diversity (CBD 1992), both of which instruments have a role in inform-
ing normative frameworks for water resources management as regards climate 
change adaptation and the maintenance of aquatic and water-related ecosystems. As 
early as 1978 the United Nations Environmental Programme (UNEP 1978) facili-
tated the adoption of a seminal set of draft principles to guide States in the environ-
mental protection and cooperative utilisation of shared natural resources, including 
water resources, which declared equity to be the key requirement ‘with a view to 
controlling, preventing, reducing or eliminating adverse environmental effects 
which may result from the utilization of such resources’ (UNEP 1978). More 
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generally, the concept of inter-generational equity articulated in Principle 3 of the 
Rio Declaration (UNCED 1992),1 and the notion of intra-generational equity encap-
sulated in the Principle of ‘common but differentiated responsibilities’ set out under 
Rio Principle 72 illustrate the absolutely central role of the concept of equity to the 
principle of sustainable development, the key organising principle underlying all 
norms of modern international environmental law.3 This has prompted leading com-
mentators to note that ‘in many respects, UNCED was about equity’ largely because 
‘in the absence of detailed rules, equity can provide a conveniently flexible means 
of leaving the extent of rights and obligations to be decided at a subsequent date’ 
(Sands and Peel 2012, pp. 213–214). Through its articulation in Article 5(c) of the 
1992 UNECE Water Convention, the principle of inter-generational equity has been 
expressly endorsed in one of only two global instruments applying to shared natural 
resources (UNECE 1992), and this author has noted that ‘the utilisation, for exam-
ple, of groundwaters in a manner or at a rate inconsistent with their natural capacity 
to be replenished would clearly prejudice the right of future generations to enjoy the 
use of such waters, and the references in the 1997 [UN Watercourses] Convention 
to the goal of sustainable utilisation are intended to mitigate against such utilisation’ 
(McIntyre 2007, p. 260). Of course the principle of equitable and reasonable utilisa-
tion, the cardinal and overarching principle of international water law, is now widely 
regarded as very closely linked to sustainable development in that it ‘provides, 
indeed requires, that states take into consideration the factors tied to sustainable 
development of the resource, thus providing the legal framework for operationalis-
ing this concept’ (Wouters and Rieu-Clarke 2001, p.  283; Kroes 1997, p.  83; 
McIntyre 2007, p. 247). Clearly, this linkage compounds the relevance of the envi-
ronmental law principles of inter-generational and intra-generational equity to the 
application of international water law.

However, while both principles are concerned with achieving some form of equi-
table distribution of costs and benefits in the use of environmental resources, they 
serve to identify the parties to whom equitable considerations should apply rather 
than to inform the normative meaning of the notion of equity as it applies in the field 
of international environmental law (McIntyre 2013a, p.  114). Commentators are 

1 Principle 3 of the 1992 Rio Declaration on Environment and Development provides:
The right to development must be fulfilled so as to equitably meet developmental and environ-

mental needs of present and future generations.
2 Principle 7 of the 1992 Rio Declaration on Environment and Development provides:

States shall cooperate in a spirit of global partnership to conserve, protect and restore the health 
and integrity of the Earth’s ecosystem. In view of the different contributions to global environmen-
tal degradation, States have common but differentiated responsibilities.

The developed countries acknowledge the responsibility that they bear in the international pur-
suit of sustainable development in view of the pressures their societies place on the global environ-
ment and of the technologies and financial resources they command.
3 In 1987 the Brundtland Commission provided a landmark definition of “sustainable develop-
ment” as:

Development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs.
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ready to point out that, though ‘many environmental treaties refer to or incorporate 
equity or equitable principles … treaties rarely provide a working definition of 
equity’ (Sands and Peel 2012, p. 119). Incorporation of the rather nebulous concept 
of equity even clouds attempts to codify and articulate core, foundational rules of 
international environmental law, such as the general duty of States to prevent sig-
nificant transboundary harm. For example, Articles 9 and 10 of the International 
Law Commission’s (ILC) 2001 Draft Articles on the Prevention of Transboundary 
Harm from Hazardous Activities sought to require States to seek ‘acceptable solu-
tions regarding measures to be adopted in order to prevent significant transboundary 
harm … based on an equitable balance of interests’ (ILC 2001). As with leading 
textual formulations of the international water law principle of equitable and rea-
sonable utilisation, the 2001 ILC Draft Articles merely provide an indicative list of 
factors relevant to achieving such solutions.

3.2.2  International Human Rights Law

The language of equity is equally ubiquitous, though nonetheless uncertain, in the 
international discourse on the human right to water and sanitation. Notably, General 
Comment No. 15, the seminal document adopted in 2002 by the UN Committee on 
Economic, Social and Cultural Rights (CESCR) setting out the legal origins and 
normative content in international law of the purported human right to water, alludes 
to the concept in several contexts. For example, in relation to the need to ensure 
access to water resources for agriculture in order to realise the right to adequate 
food, paragraph 7 calls upon State parties to ensure ‘that disadvantaged and margin-
alized farmers, including women farmers, have equitable access to water and water 
management systems’ (CESCR 2002). Thus equity is here associated with the obli-
gation of State parties to avoid any form of discrimination. In turn, paragraph 27, 
which concerns the obligation of States to ensure that water services are affordable, 
provides that:

Any payment for water services has to be based on the principle of equity, ensuring that 
these services, whether privately or publicly provided, are affordable for all, including 
socially disadvantaged groups. Equity demands that poorer households should not be dis-
proportionality burdened with water expenses as compared to richer households (CESCR 
2002).

Here the Committee appears to employ a form of distributive equity based on the 
concept of proportionality, or at least on the avoidance of disproportionate cost for 
the poor.

More recently, the targets set out under Sustainable Development Goal 6, which 
commits the international community to ‘ensure availability and sustainable man-
agement of water and sanitation for all’, and is very closely linked to realisation of 
the human rights to water and sanitation, place considerable reliance on the notion 
of equity. Recent methodological guidance produced by UN-Water to inform 
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 monitoring of the SDG targets on drinking water and sanitation, explains ‘equitable 
access to safe and affordable drinking water for all’ under Target 6.1 and ‘equitable 
sanitation and hygiene for all’ under Target 6.2 in terms of ‘progressive reduction 
and elimination of inequalities between population sub-groups’ (UN-Water 2015). 
Thus, it remains unclear whether the equitable values inherent to the obligations 
imposed under the purported human rights to water and sanitation merely require 
the progressive elimination of discriminatory practices regarding access to drinking 
water and adequate sanitation or the urgent redistribution of resources in order to 
eliminate all and any inequality of access to services.

3.2.3  International Water Resources Law

It is in relation to the body of international law relating to the use, management and 
protection of shared international freshwater resources, however, that the concept of 
equity plays an absolutely central role. The principle of equitable and reasonable 
utilisation, as now enshrined in Articles 5 and 6 of the 1997 UN Watercourses 
Convention (UNWC 1997), is universally understood to be the cardinal and over-
arching rule in the field (ILC 1994, p. 222). As the name suggests, equity is the key 
normative value informing application of this fundamental legal principle, as it 
entitles each co-basin State to an equitable and reasonable use of transboundary 
waters flowing through its territory, or of the benefits deriving therefrom. In essence, 
the principle of equitable and reasonable utilisation involves the allocation of rights 
in the uses and benefits of shared water resources on the basis of a distributive con-
ception of equity having regard to all relevant factors. This suggests that uses and 
benefits will be shared in proportion to each basin State’s needs (McIntyre 2007, 
p. 147–151), where such needs are calculated through consideration of those factors 
which are accepted by the States concerned as relevant to water allocation. Therefore, 
the factors considered relevant to understanding each State’s dependence on the 
shared waters, and thus to the calculation of each State’s equitable and reasonable 
allocation of uses and benefits, are absolutely central, and codified or conventional 
formulations of the principle usually include an accompanying indicative list of 
such relevant factors. Such a list was first set out in Article V(2) of the 1966 Helsinki 
Rules. Most notably today, Article 6(1) of the UNWC now lists the following fac-
tors as relevant:

 (a) Geographic, hydrographic, hydrological, climatic, ecological and other factors 
of a natural character;

 (b) The social and economic needs of the watercourse States concerned;
 (c) The population dependent on the watercourse in each State;
 (d) The effects of the use or uses of the watercourses in one watercourse State on 

other watercourse States;
 (e) Existing and potential uses of the watercourse;
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 (f) Conservation, protection, development and economy of use of the water 
resources of the watercourse and the costs of measures taken to that effect;

 (g) The availability of alternatives, of comparative value, to a particular planned or 
existing use.

This list is not intended to be exhaustive and a range of additional factors might be 
relevant in the particular circumstances of a particular basin, negotiation or dispute, 
such as any religious, cultural or local customary significance attached to the river 
in question or to its waters. Similarly, the conduct of the States concerned regarding 
a contested use or project might be relevant including, for example, excessive delay 
in raising objections (McIntyre 2007, p. 186–189).

While all key instruments of international water law emphasise the lack of a 
hierarchy among the relevant factors (UNWC 1997, Article 6(3); ILA 1966, Article 
V(3)), it is apparent from the practice of States that certain considerations will usu-
ally be accorded more significance than others. For example, while Article 6(3) of 
the UNWC provides that ‘[t]he weight to be given to each factor is to be determined 
by its importance in comparison with that of other relevant factors’, Article 10(2) 
would appear to prioritise ‘vital human needs’, a key element in identifying the 
‘population dependent on the watercourse in each State’ as a relevant factor under 
Article 6(2). Of course, this elevation of vital human needs is ‘likely to enhance the 
“human right dimension” of the use of the waters of international watercourses’ 
(Tanzi and Arcari 2001, p. 131; Tully 2003, p. 101). A statement of understanding 
agreed by the UN General Assembly Working Group at the time of the adoption of 
the Convention advises that ‘special attention is to be paid to providing sufficient 
water to sustain human life, including both drinking water and water required for 
production of food in order to prevent starvation’, a position consistent with the 
ongoing discourse in international law on the human right to water (McIntyre 2015, 
p. 345).

Indeed, it would appear from the practice of States in this field that what matters 
above all else is the dependence of each watercourse State upon the shared waters 
in question, in terms of either human, social, economic or environmental needs, and 
that the relevant factors listed above and elsewhere largely function to elucidate the 
true nature and extent of such dependence (Fuentes 1996). For example, though the 
UNWC suggests that existing and potential uses of a watercourse will in principle 
be considered equally, with the ILC noting that ‘neither is given priority’ and that 
‘one or both factors may be relevant in a given case’ (ILC 1994, p. 233), it is likely 
that existing uses will be favoured in practice as they can more easily be scrutinised 
in terms of their human, social, economic or environmental benefits (or adverse 
impacts), while the difficulties inherent in reliably considering the beneficial char-
acter (or negative impacts) of future uses are manifest (McIntyre 2007, p.  165; 
Lipper 1967, p. 50; Jiménez de Aréchaga 1960, pp. 335–335). Equally, the examina-
tion of factors such as efforts at conservation and economy of use of water resources 
by a particular State and the availability to a State of alternatives to a planned or 
existing use of shared waters primarily help to inform that State’s true dependence 
upon the contested waters (McIntyre 2007, pp. 173–179). Further, though ‘natural’ 
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factors, including the geography and hydrology of the basin are listed first under 
both the 1997 UNWC and the 1966 Helsinki Rules, there is general agreement 
among scholars that such factors are of only marginal significance as these do not 
relate directly to a State’s dependence on the shared water and so could undermine 
the distributive nature of the equitable allocation envisaged under the principle of 
equitable and reasonable utilisation. For example, Tanzi and Arcari suggest that to 
accord any a priori pre-eminence to such circumstances ‘would prejudice the prin-
cipled equality among riparians’ (Tanzi and Arcari 2001, p. 124). Similarly, Lipper 
argues convincingly that ‘[e]quality of right is the equal right of each co-riparian 
state to a division of the waters on the basis of its economic and social needs, con-
sistent with the corresponding rights of its co-riparian states, and excluding from 
consideration factors unrelated to such needs’ (Lipper 1967, p. 63). Thus, equality 
of right does not entitle each State to an equal share in the waters of a shared basin, 
but only to an equal right vis-à-vis its co-riparian neighbours to an equitable share 
of the uses and benefits of the watercourse having regard to all relevant factors. In 
essence, the principle of equitable and reasonable utilisation requires that, in using 
shared water resources, each co-basin State must have equitable and reasonable 
regard for the legitimate needs and interests of other co-basin States. The distribu-
tive nature of equity as applied in the particular field of international water law is 
highlighted by the fact that the significance attributed to the physical characteristics 
of the drainage basin, such as the length of the course of a river situated within each 
basin State, the extent of the drainage basin area lying in the territories of the basin 
States, or their relative contribution of water to the flow of a river, is relatively low 
(Fuentes 1996, p. 395–408). This situation contrasts with the application of equita-
ble principles in maritime territorial delimitation, where the emphasis has been 
placed on the extent of each State’s coastline (McIntyre 2007, p. 137–142).

However, such “rules of thumb” regarding the relative value accorded to differ-
ent relevant factors tell us little about the nature of equity as a source of rules 
impacting on the determination of watercourse States’ right to utilise shared waters, 
or about the means by which equitable principles can be operationalised in the prac-
tice of international water law. As this author has elsewhere suggested that ‘one 
reason for confusion about the precise meaning of “equity” in the area of interna-
tional water law is that it has historically been invoked in relation to a number of 
different roles’ (McIntyre 2013a, p. 116), it is helpful to try to identify and to dif-
ferentiate between several of the roles that equity might play as a body of normativ-
ity in respect of the use and protection of shared international water resources.

3.3  Functions of Equity in International Water Law

A wide range of functions can be attributed to equity in international law generally 
(Lowe 1992; Lapidoth 1987) and even in the narrow field of international water law, 
multiple overlapping and interrelated roles can be identified (McIntyre 2013a). For 
example, citing Thomas Franck (1995), scholars have recently characterised 
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“fairness”, which they describe as ‘closely related, if not synonymous [to] princi-
ples of equity and justice’, within an international watercourse context, as ‘compris-
ing two key elements: legitimacy and distributive justice’ (Yihdego and Rieu-Clarke 
2016, p. 529). However, this chapter focuses on a few of the principal ways in which 
equity can operate, within the rubric of international law, to facilitate the fair sharing 
of benefits deriving from shared water resources and to ensure effective environ-
mental protection of international watercourses and their dependent ecosystems. 
Thus, it will not explore, for example, the notional competence of the International 
Court of Justice (ICJ) under Article 38(2) of its Statute to apply, with the consent of 
the parties to a dispute, equity ex aequo et bono, which commentators understand as 
not referring to rules of law, primary or supplemental, but to the Court’s capacity to 
settle disputes on the basis of conciliation (Goldie 1987, p. 107; Lapidoth 1987, 
p. 172; Lowe 1992, p. 56). In applying equity ex aequo et bono ‘the Court would 
have to decide according to non-legal principles of justice, of morality, of useful-
ness, of political prudence, and of common sense’ (Berber 1959, p. 266–267), and 
so this mode of dispute settlement does not refer to considerations lying within the 
rules of law and, as such, does not form a component part of the corpus of rules and 
principles that constitute international law (McIntyre 2013a, b, p. 117). As parties to 
disputes are understandably reluctant to give the Court such wide and unfettered 
discretion, neither the ICJ nor its predecessor, the Permanent Court of International 
Justice (PCIJ), has ever decided a case ex aequo et bono. In the 1929 Free Zones 
Case, the PCIJ was careful to disregard any consideration of equity ex aequo et 
bono in the absence of the clear and explicit agreement of the parties.4 In employing 
the concept of equity, the ICJ has made a point of clarifying that it is referring to a 
role other than that of equity ex aequo et bono:

Whatever the legal reasoning of a court of justice, its decision must by definition be just, 
and therefore in that sense equitable. Nevertheless, when mention is made of a court dis-
pensing justice or declaring the law what is meant is that the decision finds its objective 
justification in considerations lying not outside but within the rules … There is conse-
quently no question in this case of any decision ex aequo et bono.5

Exploring the principal ways in which equity can operate in the field of international 
water law involves characterising equity in a number of legal roles, including as a 
general principle of international law, as a means of ensuring the procedural fairness 
of inter-State communication and engagement arrangements, and as a substantive 
rule of apportionment of water quantum or uses. Of course, these roles are not 
mutually exclusive, but merely reflect the primary way in which equitable principles 
tend to be invoked and applied in respect of international freshwater resources.

4 Free Zones Case (France v. Switzerland), (1929) PCIJ Series A, no. 22, p. 5.
5 North Sea Continental Shelf Cases (Germany/Denmark/Netherlands), (1969) ICJ Reports 50, 
Judgment of 20 February 1969, at 3 and 47.
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3.3.1  Equity as a General Principle of Law

The place of equity among the rules of international law is commonly understood as 
that of a general principle of law. The drafters of the ICJ Statute considered the 
‘general principles of law recognized by civilized nations’ as belonging among the 
sources of international law ‘in virtue of their social foundation and rational charac-
ter’, while Article 38(1)(c) of the Statute accommodates the evolution of general 
legal principles as they are formed in national legal systems through the ongoing 
clarification of the central idea of justice and the implementation of this idea into 
rules (Goldie 1987, pp. 105–106). In the River Meuse case, Judge Anzilotti said of 
the principle inherent in the Roman law maxim inadimplenti non est adimplendum 
(he who fails to fulfil his part of an agreement cannot enforce that bargain against 
the other party) that it is ‘so just, so equitable, so universally recognised, that it must 
be applied in international relations also’.6 In the same case, Judge Hudson observed 
that under ‘Article 38 of the Statute, if not independently of that Article, the Court 
has some freedom to consider principles of equity as part of the international law 
which it must apply’.7

As regards the reference to ‘general principles of law’ in Article 38(1)(c), uncer-
tainty persists as to whether it is intended solely to permit the Court to apply widely 
employed principles of national law where there might otherwise be lacunae among 
the established rules of international law, or also to include the various ‘principles’ 
of international law commonly included in natural resources and environmental 
treaties and declarative instruments, most notably the 1972 Stockholm Declaration 
and the 1992 Rio Declaration. While the latter category would include those guiding 
principles of environmental law routinely endorsed by States in their conventional 
and declarative practice, such as the precautionary principle, the polluter-pays prin-
ciple, and the principle of common but differentiated responsibility, the former 
would include general principles of “natural justice” ‘accepted by all nations in foro 
domestico’, which could operate ‘to avoid any possibility of a non liquet where 
there may be gaps in the law’ (Birnie et al. 2009, pp. 26–27). The doctrines of abuse 
of rights and good faith are often cited as examples of such ‘general principles’.8 
However, the most prominent, and normatively rich, of such general principles of 
natural justice is that of “equity”, which plays a particularly significant role in the 
establishment, operation and application of the rules of international natural 
resources law (McIntyre 2013a, p. 112; Franck 1995, p. 56), and may be defined in 
this context as ‘considerations of fairness, reasonableness, and policy often neces-
sary for the sensible application of the more settled rules of law’ (Brownlie 1990, 
p. 26; Lowe 1992, p. 54). As the concept of equity and particular equitable  principles 

6 Diversion of Water from the River Meuse (Netherlands v. Belgium), (1937) PCIJ Series A/B, No 
77, at 50.
7 Ibid., at 77.
8 Case of the Free Zones of Upper Saxony and the District of Gex (Switzerland v. France), (1929) 
PCIJ Rep Series A/B No 46, at 167.
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are to be found in many national legal systems, equity can undoubtedly play a role 
as a component of the corpus of norms that constitute international law (Lowe 1992, 
p.  55). That international tribunals may be entitled to apply equitable principles 
without the express authorisation of the parties to an inter-State dispute was con-
firmed by Judge Hudson in the River Meuse case, where he stated that ‘[w]hat are 
widely known as principles of equity have long been considered to constitute a part 
of international law, and as such they have often been applied by international 
tribunals’.9

However, leading commentators caution that, rather than borrow mechanically 
from domestic law, tribunals have only ‘invoked elements of legal reasoning and 
private law analogies’, so that ‘general principles derived by analogy from domestic 
law are only marginally useful in an environmental context’ (Birnie et  al. 2009, 
p. 27). Agreeing that their role has been marginal in the development of international 
natural resources and environmental law, Maljean-Dubois suggests that, ‘with the 
purpose of filling the gaps in conventional or customary law, these principles [should] 
play, a priori, a more important role in new fields such as environmental protection 
than in more traditional fields’ (Maljean-Dubois 2011, p. 44). Somewhat ironically, 
the marginal utility of traditional domestic equitable principles is illustrated inadver-
tently by Judge Hudson who, in his separate opinion in the River Meuse case, cites 
several of the traditional maxims of equity found in Anglo- American jurisprudence, 
which he regarded as potentially relevant to transboundary water resource disputes, 
including “he who comes to equity must come with clean hands”, “he who seeks 
equity must do equity”, and “equality is equity”.10 The first of these maxims might 
apply to require that a party to a dispute seeking a remedy under international law 
ought to have acted in good faith and have discharged all relevant procedural and 
substantive obligations. In turn, the second might mean that the State that exploits the 
shared resource first may not object when the neighbouring State begins to do so or, 
conversely, that the state that succeeds in preventing the exploitation of the shared 
resource by a neighbour may itself be estopped from exploiting the resource 
(Botchway 2003, p. 217). This is essentially what occurred in the River Meuse case, 
where the Netherlands’ complaint against Belgium’s diversion of their shared River 
Meuse was dismissed largely because the Netherlands itself had earlier engaged in a 
similar diversion scheme. The third equitable maxim cited by Judge Hudson might 
suggest that there ought to be a proportionate distribution of benefits and burdens in 
the use of shared resources and might, in practical terms, ensure that ‘equality would 
promote equity by the reliance on objective criteria that correspond with need, capac-
ity, and symbiotic mutuality’ (Botchway 2003, p. 217). Other maxims which may be 
of relevance to the equitable and reasonable utilisation of shared resources include 
“equity will not suffer a wrong to be without a remedy”, which might influence the 
application of rules on state responsibility and liability. Similarly, the maxim “equity 
imputes an obligation to fulfil an obligation” might influence the application of rules 
on the enforcement of  conventional obligations. However, Lowe cautions generally 

9 Diversion of Water from the River Meuse (Netherlands v. Belgium) PCIJ Series A/B No 70, 76–77.
10 Ibid., at 77.
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about ‘the difficulty of drawing equitable principles from national legal systems and 
applying them in the international system’ (Lowe 1992, p. 80), and it is immediately 
apparent that not all equitable maxims will apply in the context of international 
watercourse law. Accordingly, one should be wary of assuming their relevance. For 
example, the maxims “where the equities are equal, the first in time shall prevail” 
and “delay defeats equity” might appear to support the doctrine of prior appropria-
tion which, in the case of international watercourses, has largely been contradicted 
by Article 6 of the UNWC and anyway had not been supported in state practice 
(Fuentes 1996, p. 365). It has also been widely criticized as wasteful, not conducive 
to the optimal economic development of the watercourse, and potentially environ-
mentally damaging (Lipper 1967, p. 51). Similarly, the maxim “where there is equal 
equity, the law shall prevail” might incorrectly be assumed to suggest that the estab-
lished status quo in transboundary resource regimes should not be disturbed 
(Botchway 2003, p. 218).

As a general aspirational ideal, the notion of equity is also of limited utility. 
Although supportive statements from judicial and other actors characterize equity 
as a ‘direct emanation of the idea of justice’ or as necessary ‘considerations of fair-
ness, reasonableness and policy’, they provide only the vaguest guidance for legal 
decision-makers regarding relevant social values. According to the ICJ,

It is not a question of applying equity simply as a matter of abstract justice, but of applying 
a rule of law which itself requires the application of equitable principles, in accordance with 
the ideas that have always underlain the development of the legal regime.11

Such statements do little to help us to understand how equitable principles might be 
applied by international lawyers in the settlement of international disputes over natu-
ral resources. However, international courts have employed equitable principles to 
resolve natural resource disputes on a number of occasions, particularly in respect of 
maritime boundaries and resources (Charney 1984; Higgins 1991; Nelson 1990). 
Notable examples include the 1969 North Sea Continental Shelf cases,12 where the 
ICJ resorted to the formulation of equitable principles concerning the lateral delimi-
tation of adjacent areas of the continental shelf in the absence of customary or treaty 
law rules which bound the State parties to the dispute; the 1974 Fisheries Jurisdiction 
Case (United Kingdom v. Iceland),13 where the ICJ outlined the elements of an “equi-
table solution” to a dispute over fishing rights and directed the parties to negotiate 
accordingly; the 1975 Anglo-French Continental Shelf Arbitration (UK v. France),14 
concerned with the territorial division of the English Channel; the 1982 Tunisia-
Libya Continental Shelf case15; the 1984 Gulf of Maine case,16 which concerned the 

11 North Sea Continental Shelf Cases (Germany/Denmark/Netherlands), (1969) ICJ Reports 50, 
Judgment of 20 February 1969, p. 47, para. 85.
12 North Sea Continental Shelf Cases (Germany/Denmark/Netherlands), (1969) ICJ Reports 50.
13 (1974) ICJ Reports 3.
14 54 ILR 6 (1975); (1979) 18 ILM 397.
15 (1982) ICJ Reports 18.
16 (1984) ICJ Reports 246.
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delimitation of fisheries zones and the subsoil of the continental shelf; the 1985 
Libya-Malta Continental Shelf case17; the 1985 Guinea–Guinea-Bissau Arbitration18; 
the Case Concerning the Frontier Dispute (Burkino Faso/Mali) (1986),19 where the 
ICJ used equity to decide on the division of a frontier pool; and the 1993 Case 
Concerning Maritime Delimitation in the Area between Greenland and Jan Mayen.20

However, the cases listed above have not elaborated greatly on how equity 
applies as a general principle of law. Rather, the ICJ has taken greater care to clarify 
precisely what roles equity as a general principle of law cannot play. For example, 
the Court has distinguished between the application of equity in international law 
and the use of the term in the context of some domestic legal systems, where equity 
serves to ameliorate the overly rigorous and harsh application of rules of law in 
order to ensure justice. In this role it can be contrasted with rigid rules of law. In the 
Tunisia-Libya Continental Shelf case, the ICJ stated that ‘in general, this contrast 
has no parallel in the development of international law’ and that ‘the legal concept 
of equity is a general principle directly applicable as law’.21 Once again the court 
emphasized that international equity must lie within the rules of law. Of course, the 
ICJ has been particularly careful to distinguish between the application of equity as 
part of the general principles of law and its application ex aequo et bono and, in so 
doing, it has emphasized that equitable considerations in the former sense lie within 
the rules of law.22 However, not all commentators are convinced that the distinction 
between equity as a general principle of law and equity ex aequo et bono can be 
easily maintained. For example, Brownlie, though content with Judge Hudson’s 
application of the principles of equity in the River Meuse case, is highly critical of 
later applications (Brownlie 1979, pp.  287–288). He suggests that the equitable 
principles laid down by the ICJ in the North Sea Continental Shelf cases and further 
developed by the Court of Arbitration in the 1978 Western Approaches Arbitration23 
‘amount to no more than a bundle of highly impressionistic ideas’ and, further, that 
when ‘employed in this way “equitable principles” become highly faint indications 
of the reasoning … on which judicial discretion has been exercised and may be 
exercised in other cases’ (Brownlie 1979, p.  287). He concludes more generally 
that, whatever ‘the particular and interstitial significance of equity in the law of 
nations, as a general reservoir of ideas and solutions for sophisticated problems it 
offers little but disappointment’ (Brownlie 1979, p. 288).

Equity as a general principle of law may play an important role in facilitating the 
rational and structured integration and reconciliation of different objectives or val-
ues which have traditionally been understood to be in competition with each other. 

17 (1985) ICJ Reports 13.
18 (1985) XIX RIAA 149.
19 (1986) ICJ Reports 554.
20 (1993) ICJ Reports 38.
21 Supra, n. 15, at 60, para. 71.
22 North Sea Continental Shelf Cases, supra, n. 5, at 47, para. 85.
23 HMSO Misc. No. 15 (1978), Cmnd. 7438.
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Equity is, after all, commonly understood as a means of taking account of all rele-
vant circumstances in a particular case (Higgins 1994, p. 221), while the concept of 
sustainable development has its origins in conventional and declaratory instruments 
of international environmental law as a means of reconciling protection of the natu-
ral environment with the requirements of economic and social development. In rela-
tion to the use of shared freshwater resources, it is widely accepted that the principle 
of equitable and reasonable utilisation “operationalises” the concept of sustainable 
development (Kroes 1997, p. 83; McIntyre 2007, p. 247; Wouters and Rieu-Clarke 
2001, p. 283). In analysing the principles of equity, no-harm and sustainability as 
included in the UNWC, Charles Bourne concludes that sustainability is a goal or 
objective which could only be attained by reliance on equity (Bourne 1997, pp. 221–
230). Lowe concludes, in relation to the flexibility inherent in the application of 
equitable principles, that:

These characteristics make equity particularly suitable for discussions in contexts where 
there are competing interests which have not hardened into specific rights and duties. This 
will be true primarily in areas where the law is not highly developed. The nascent concept 
of intergenerational equity, and of equitable principles in environmental law, are examples 
(Lowe 1992, p. 73).

Thus, equitable principles can be understood as a legal means of facilitating the 
integration of diverse values and objectives, including environmental values, into 
implementation of the multi-faceted principle of equitable and reasonable utilisa-
tion. This role involves the non-controversial application of equity infra legem, 
‘which constitutes a method of interpretation of the law in force, and is one of its 
attributes’,24 and has been characterised as equity ‘used to adapt the law to the facts 
of individual cases’ (Akehurst 1976, p. 801). The ICJ appears to have applied equity 
in this manner in the Tunisia-Libya Continental Shelf case, observing that ‘when 
applying positive international law, a court may choose among several possible 
interpretations of the law the one that appears, in the light of the circumstances of 
the case, to be closest to the requirements of justice’.25 However, Higgins expresses 
concern that employing any inherently subjective notion of the “requirements of 
justice” to inform the interpretation of legal rules ‘is merely to avoid justifying and 
making specific certain policy objectives’ (Higgins 1994, p. 220). Nevertheless, this 
role for equity is likely to become ever more apparent, and ever more important, as 
international water law struggles, not alone to take account of the myriad factors 
potentially relevant to equitable and reasonable utilisation of the kind indicated in 
Article 6(2) of the UNWC, but also to take on board the burgeoning normative 
implications of the increasingly pervasive requirements of ecosystems protection 
under international law (McIntyre 2004, 2014) or of the emerging human rights of 
access to adequate water and sanitation (Tully 2003; McIntyre 2015).

24 Frontier Dispute Case (Burkino Faso v. Mali) (1986) ICJ Reports 554.
25 Supra, n. 15, at 71.
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3.3.2  Procedural Equity

It is increasingly apparent that the procedural rules of international water law play a 
particularly significant role in relation to the equitable and reasonable utilisation of 
shared waters, because they facilitate the orderly collection and communication of 
information according to agreed methodologies, which is absolutely vital to the 
equitable consideration of the interests of States. It is notable that in the 2010 Pulp 
Mills case,26 the ICJ recognized the central role of procedural rules in the effective 
implementation of the substantive rules of international water law and, more par-
ticularly, that the environmental impact assessment process plays a key role in 
ensuring that social and environmental considerations relating to a planned or con-
tinuing use of an international watercourse are adequately understood and commu-
nicated so that they may properly be taken into account as a factor within the 
balancing process that lies at the heart of equitable and reasonable utilisation 
(McIntyre 2010, 2011, 2013b). Therefore, international water law tends to stress the 
equitable participation of all riparian States. For example, Article 4 of the UNWC 
seeks to ensure the right to participate of any watercourse State that might be signifi-
cantly affected by a proposed watercourse agreement between other co-riparians, 
while Article 5(2) sets out the principle of “equitable and reasonable participation”. 
Characteristically, while Articles 11–19 set out detailed rules on notification, con-
sultation and negotiation in respect of “planned measures”, Article 13(b) allows for 
extension of the period for reply to notification ‘at the request of a notified State for 
which the evaluation of the planned measures poses special difficulty’. This provi-
sion typifies the imperative of equitably ensuring the meaningful and effective par-
ticipation of all watercourse States in the process of international water law, which 
can be regarded as a practical application of the equitable maxim “equality is equity” 
(McIntyre 2013a, pp. 116–117).

It has long been understood that a normative framework requiring the equitable 
balancing of the legitimate interests of basin States must inevitably involve intense 
procedural inter-State engagement (Bruhacs 1993, p. 159), which often can only be 
facilitated by the establishment of technically competent inter-State institutional 
machinery. Such institutions can ensure effective inter-State communication which 
might involve, inter alia, prior notification of planned projects potentially impacting 
upon the watercourse, routine exchange of information regarding the utilisation or 
condition of the shared waters, or expression of concerns on the part of any basin 
State. The pivotal role of institutional mechanisms in giving effect to the principle 
of equitable and reasonable utilisation has long been recognised by the international 
community, with Recommendation 51 of the Action Plan for the Human Environment 
adopted at the 1972 Stockholm Conference calling for the ‘creation of river basin 
commissions or other appropriate machinery for cooperation between interested 
States for water resources common to more than one jurisdiction’, and setting down 
a number of basic principles by which the establishment of such bodies should be 

26 Case Concerning Pulp Mills on the River Uruguay (Argentina v. Uruguay), (2010) 152 ILR 1.
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guided (UNCHE 1972). Although such institutional structures can take numerous 
different forms and have diverse remits, there are today at least 119 river basin 
organisations (RBOs) performing a very extensive range of coordination and joint 
management functions (Schmeier 2013, p. 65). Reliance on such institutional mech-
anisms to facilitate the inter-State cooperation necessary to achieve equitable and 
reasonable utilisation is often referred to as the “common management” approach, 
which further underlines the existence of a community of interest among co-basin 
States (Birnie and Boyle 1992, pp. 223–224; McIntyre 2007, pp. 28–40). Consistent 
with the principle of “equitable and reasonable participation” articulated under 
Article 5(2) of the UNWC, the rules of international water law ought to be inter-
preted and applied in such a manner as to require that basin States take all reason-
able measures to facilitate the meaningful and effective participation of other basin 
States in such cooperative institutional mechanisms. In some circumstances, this 
might require, for example, the provision of financial or technical assistance in 
order to ensure a less capacitated State’s equitable participation.

3.3.3  Equity as a Substantive Rule of Apportionment

When viewed as a stand-alone, substantive rule for the apportionment amongst 
States of the uses or benefits of shared international natural resources, three possible 
roles have been identified, which may be complementary and may occur concur-
rently: i.e. equity as a means of achieving a desired equitable result; equity as a 
process for taking account of all the relevant circumstances in a particular case; and 
equity as a means of rendering specific and applicable to a particular case laws of 
general application (Higgins 1994, pp. 220–222).

One of the roles of equity most widely employed by international courts and 
tribunals is that of choosing among possible interpretations of the law in such a way 
as to reach a just or equitable solution. The ICJ took this approach in the Tunisia- 
Libya Continental Shelf case,27 where the court focused on achieving what it 
regarded as an equitable result. However, the court insisted that the search for an 
equitable result was not an operation of distributive justice but merely an operation 
of equity in a corrective role. This corrective function can only take place in a man-
ner consistent with the rules of law and would never be acceptable contra legem. In 
the Libya-Malta case,28 the ICJ again reiterated the distinction between this role of 
equity and the operation of distributive justice, where it listed as an example of an 
equitable principle the principle that there can be no question of distributive justice. 
However, while this argument might be tenable in maritime boundary delimitation, 
it would be a great deal more difficult to argue that the act of interpreting the rules 
of international water law so as to achieve an equitable result was not an operation 
of distributive justice. The cardinal and overarching principle of equitable and 

27 Supra, n. 15.
28 Supra, n. 17.
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 reasonable utilisation has long been understood as a process for the allocation of 
rights in the uses and benefits of shared water resources on the basis of a distributive 
conception of equity having regard to all relevant factors, whereby uses and benefits 
will be shared in proportion to each basin State’s needs, where such needs are cal-
culated through consideration of factors such as those listed under Article 6(2) of 
the UNWC (McIntyre 2007, pp. 147–151).

A second conception of equity identified by commentators (Higgins 1994, 
p. 221), is that equity in international law lacks specific content but operates rather 
as a means for considering all the relevant circumstances in a particular case. In the 
Tunisia-Libya Continental Shelf case,29 the ICJ seems to have supported this view, 
finding that it was ‘virtually impossible to achieve an equitable solution to any 
delimitation without taking into account the particular relevant circumstances of the 
area’. In this context, it would appear that ‘there are few, if any, constraints upon the 
factors which may form the basis of an argument in equity’ (Lowe 1992, pp. 72–73). 
Lowe also points out that, according to the ICJ in North Sea Continental Shelf, 
‘there is no legal limit to the considerations which States may take account of for the 
purpose of making sure they apply equitable procedures’.30 Emphasising the poten-
tial flexibility of equity in this role, he further observes that ‘once the relevant fac-
tors have been considered the person making the decision is freed from the necessity 
of making the reasoning consistent with established legal rules and principles’, 
though he does concede that ‘even equity must be consistent’.31 Equity in this role 
resonates with the pre-eminent international water law principle of equitable and 
reasonable utilisation which, as formulated under the Helsinki Rules (ILA 1966) 
and the UNWC, provides a non-exhaustive, indicative checklist of factors which are 
to be considered. However, neither formulation offers any guidance as to the weight 
or priority to be given to the various factors listed as relevant to equitable and rea-
sonable utilisation, so that the principle gives little normative guidance as to what 
should happen in any particular situation. Instead, each provides, rather unhelpfully, 
that all the factors must be balanced with other factors and a decision made on the 
basis of the whole. Due to its normative vagueness, some writers have tended to be 
pessimistic about the principle’s usefulness, though others feel it retains merit as a 
procedural approach (McCaffrey 2001, p. 345; Tanzi and Arcari 2001, p. 109).

The third role for equity of relevance to the application of the principle of equi-
table utilisation is that of establishing the specific content of rules which are too 
general or vague to be applied directly in certain circumstances. In this way, equity 
permits the application of general legal rules to specific, concrete situations. De 
Visscher envisages equity in this role, suggesting that “l’équité est la norme du cas 
individual” (Higgins 1994, p. 222). Therefore, equity might be expected to play a 
crucial role in elaborating the substantive content of the principle of equitable and 
reasonable utilisation. Looking more particularly at the application of equitable 
principles to shared natural resources, Franck recognises three distinct approaches 

29 Supra, n. 15.
30 Supra, n. 5, at 72–73.
31 Ibid.
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to equitable allocation of shared resources: i.e. “corrective equity”; “broadly con-
ceived equity”; and “common heritage equity” (Franck 1995, p.  57). Under the 
“corrective equity” approach, equitable considerations are only exceptionally 
invoked and function to ameliorate the gross unfairness which might occasionally 
result from the strict application of technical legal rules. This is the most conserva-
tive approach, confining the exceptional application of equitable principles within a 
dominant rule of resource allocation. Under the “broadly conceived equity” 
approach, equity itself comprises a rule of law and is the dominant applicable rule 
for resource allocation. This approach affords tribunals a great deal more discretion 
than corrective equity and tends to be more openly distributive. Franck regards the 
principle of equitable and reasonable utilisation, as incorporated into the UNWC, as 
an example of broadly conceived equity and as indicative of a recent trend to include 
similar equitable mechanisms in natural resource and environmental treaty regimes. 
Generally, Franck identifies a trend (exemplified by the adoption of Article 83(1) of 
the 1982 UN Convention on the Law of the Sea requiring states ‘to achieve an equi-
table solution’ in continental shelf delimitation) towards the introduction of broadly 
conceived equity into conventional provisions relating to the allocation of shared 
natural resources, which will increasingly compel courts and tribunals to apply 
broader notions of distributive justice (Franck 1995, pp. 61–75). “Common heritage 
equity” applies to the allocation of resources which are the patrimony of all human-
ity, such as outer space, Antarctica or the mineral resources of the deep seabed, and 
often involves a “trust” model in which conservation is the first or sole priority. 
Clearly this last approach has limited relevance for shared freshwater resources, 
where utilisation rights are associated with territorial sovereignty over a portion of 
the watercourse or basin.

From the above brief examination of the potential roles of equity in the applica-
tion of the equitable and reasonable utilisation principle it becomes apparent that 
equity can, and usually will, play a combination of at least two, if not three, of the 
roles identified. Thus, it appears axiomatic that equity is applied at several stages, 
i.e. in the identification of a just and equitable solution, in the consideration of all 
relevant factors and circumstances, and in the concrete elaboration of normatively 
vague rules. However, no formulation of the principle offers guidance as to the order 
in which equity might perform these functions. For example, would a court identify 
a just result and go on to achieve this result by giving appropriately weighted con-
sideration to each relevant factor, or would a just result be determined by prior 
consideration of the relevant factors? The former approach would afford a court a 
greater degree of discretion in establishing what constitutes an equitable result, and 
this result would necessarily be subjective. Similarly, where equity functions to 
elaborate specific rules for a particular case, it is unclear whether these rules deter-
mine the priority to be given to each relevant factor or whether prior consideration 
of the factors is necessary in order to determine the rules to be applied. What is clear 
is that equitable utilisation can only effectively function as a procedure, a fact long 
recognised by specialist commentators (Bruhacs 1993, p. 159).

An examination of the practice of international tribunals on maritime delimita-
tion suggests, controversially, that the Court now begins by identifying what it 
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 considers to be an equitable result (McIntyre 2013a, pp. 122–124). In the North Sea 
Continental Shelf cases,32 the Court decided in the circumstances only to consider a 
particular conception of geographical proportionality which stressed the respective 
length of each State’s coastline, on the basis of which it adjusted the delimitation to 
account for the unfavourable concavity of the (then) West German coastline. At all 
times the Court presented its deliberations as entirely normative in character, sug-
gesting that it had begun with and concentrated on equitable principles (McIntyre 
2013a, p. 122). Similarly, in the Anglo-French Continental Shelf arbitration,33 the 
arbitral tribunal considered a number of equitable factors in order to ‘balance the 
equities’, including defence considerations as well as the size of the population and 
political and economic importance of the Channel Islands, but primarily employed 
the equitable principle of proportionality to arrive at an equitable delimitation. Once 
again, the tribunal took care to emphasise that it was applying normative principles 
of justice rather than a more discretionary concept of distributive justice (Franck 
1995, p.  64). The ICJ emphatically affirmed this approach in the Fisheries 
Jurisdiction case, stating ‘[i]t is not a matter of finding simply an equitable solution, 
but an equitable solution derived from the applicable law’,34 and thereby unequivo-
cally rejecting the equitable solution as the starting point.

However, the court subsequently adopted the very opposite approach in the 
Tunisia-Libya Continental Shelf case, holding that it was ‘bound to decide the case 
on the basis of equitable principles’ but, in giving an account of what equitable 
principles entail, the court stated that:

The result of the application of general principles must be equitable… It is not every such 
principle which is in itself equitable; it may acquire this quality by reference to the equita-
bleness of the solution… “Equitable principles”… refers back to the principles and rules 
which may be appropriate in order to achieve an equitable result.35

This position reflects the position under Article 83(1) of the then newly adopted UN 
Convention on the Law of the Sea (UNCLOS), itself opened for signature in 1982, 
providing that ‘delimitation of the continental shelf … shall be effected by agree-
ment on the basis of international law … in order to achieve an equitable solution’ 
(emphasis added). The Court found that the omission of any reference to technical 
rules of delimitation, such as “equidistance”, meant that there was no longer any 
formal textual guidance as to the content of an equitable solution and, therefore that 
the goal of reaching an equitable result must determine the means for achieving it 
(Franck 1995, p. 86). The court stated that ‘the equitableness of a principle must be 
assessed in the light of its usefulness for the purpose of arriving at an equitable 
result’.36 The Court exercised considerable discretion and took into account a wide 
range of factors, including the general configuration of the coastlines, the existence 

32 Supra, n. 5.
33 Supra, n. 14.
34 Supra, n. 13, at 33.
35 Supra, n. 15, at 70.
36 Tunisia-Libya Continental Shelf case, ibid., at 59.
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and position of various islands, the configuration of the land frontier and the con-
duct of the parties in the granting of petroleum concessions. Primarily, however, the 
Court again took account of proportionality having regard to the respective length 
of the parties’ coastlines. In the Gulf of Maine case, which involved delimitation of 
fisheries zones and the subsoil of the continental shelf, the Court once again empha-
sized the requirement of an equitable solution and adopted proportionality as ‘the 
primary tool for the application of broadly conceived equity’ (Franck 1995, p. 69). 
It held that ‘delimitation should be effected by the application of equitable criteria 
capable of ensuring … an equitable result’.37 This “broadly conceived equity” 
approach was followed in the Libya-Malta Continental Shelf case, where the Court 
affirmed the primacy of the equitable result over those equitable principles used to 
achieve it. It referred to the equitable result as ‘the primary element in this duality 
of characterization’38 and stressed the role of proportionality in achieving such a 
result, describing it as ‘intimately related… to the governing principle of equity’.39

The more recent approach of international courts and tribunals to the application 
of equity in maritime delimitation disputes – that of focusing on the desired result – 
has been almost universally criticized by commentators, most of whom fear it 
allows too great a degree of judicial discretion. Higgins, for example, while conced-
ing that ‘decisions will in reality, and necessarily reflect policy preferences’, takes 
the view that ‘these policy preferences should be articulated and tested against 
stated desired outcomes. In this way the objectives would be transparent and the 
methods objectively verifiable’ (Higgins 1994, p. 224). Instead, she feels that the 
result-oriented approach taken by the court ‘has allowed the Court to insist it is 
applying “an actual rule of law” – but one that is opaque and not capable of scrutiny 
or review’ (Higgins 1994, p. 224). Jennings has also expressed concern, and almost 
goes so far as to question whether such an application of equity can be distinguished 
from equity ex aequo et bono, asking, ‘[i]s equity then just the lawyers’ name for 
subjective judicial decision’ (Jennings 1986, p. 31). Judge Gros, in his dissenting 
opinion in the Gulf of Maine case,40 expressed his concern that equity must be con-
trolled if it is to be predictable. Therefore, it is important to examine which criteria 
the court has used and to what extent each has been relied upon in deciding what 
constitutes an equitable result.

In the North Sea Continental Shelf cases,41 the Court’s conclusion that equidis-
tance was inequitable appears to have been based principally on consideration of the 
natural or physical characteristics of each State’s coastline. In particular, the court 
placed great importance on the relative lengths of States’ coastlines. Though critics 
have questioned the validity of coastline length as a determining factor in continen-
tal shelf delimitation (Friedmann 1971, p. 757; Higgins 1994, p. 226; Rothpfeffer 

37 Supra, n. 16, at 300.
38 Supra, n. 17, at 29.
39 Ibid., at 43.
40 Supra, n. 16.
41 Supra, n. 5.
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1972, p. 115), in the Libya-Malta case42 the ICJ listed among the equitable princi-
ples to be considered the principle that there is no question of refashioning geogra-
phy or seeking to make equal what is unequal. This appears an unambiguous 
rejection of the possibility of the equitable result doctrine operating as a form of 
distributive justice, at least in the field of maritime delimitation, especially as the 
Court expressly refused to attach any legal significance to the respective economic 
needs of the parties, reasoning that delimitation should not be based on as transient 
a factor as the relative prosperity or poverty of the States at a particular point in time 
(McIntyre 2013a, p. 123). Similarly, in the Gulf of Maine43 case the Court refused to 
attribute any significance to economic factors advanced by Canada, such as the 
special dependence of certain Nova Scotia communities on fishing, though it did 
assign a subordinate, corrective role to such factors, which could provide a post hoc 
check on the equitableness of a result achieved on the basis of geophysical propor-
tionality. In the Libya-Malta Continental Shelf case,44 while the Court considered 
itself free to take account of a range of factors, it once again refused to attach signifi-
cance to economic needs, and so rejected Malta’s claim that its lack of energy 
resources, its requirements as an island developing State, and the range of its fisher-
ies should be considered. However, in recent years it appears that the court is 
increasingly likely to consider economic factors to some extent in determining an 
equitable maritime delimitation. In the Jan Mayen case,45 the court considered the 
commercial value of the relevant fisheries in deciding that an equitable result 
required a larger area of the common shelf and fisheries zone, not strictly propor-
tionate to the States’ respective coastlines, to be allocated to Greenland (Franck 
1995, p. 73). Of course, in the field of international water law, social and economic 
dependence on the contested water resources in question is likely to prove to be the 
key factor in determining equitable and reasonable utilisation, demonstrating the 
inherently distributive nature of equity in this field, which simply reflects peoples’ 
unique and total social and economic dependence upon water as a natural resource.

3.4  Equity as Proportionality

In the area of territorial delimitation and shared resource allocation, proportionality 
has been described as ‘one technique among many to achieve an equitable outcome 
in the face of special geographic circumstances’ (Higgins 1994, p. 230). For the 
purpose of this chapter it is necessary first to trace the development of the concept 
through various continental shelf and maritime delimitation disputes before specu-
lating on its potential role in determining what constitutes equitable and reasonable 
utilisation of shared water resources.

42 Supra, n. 17.
43 Supra, n. 16.
44 Supra, n. 17.
45 Supra, n. 20.
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3.4.1  Proportionality and Maritime Delimitation

The concept of proportionality was employed by the ICJ in the North Sea 
Continental Shelf cases,46 where it was regarded as an element of equity. In this 
instance the States concerned were called upon to recognise a reasonable degree of 
proportionality to determine ‘the extent of the continental shelf appertaining to the 
States concerned and the lengths of their respective coastlines’ (Goldie 1987, 
pp. 118–119). Rejecting the use of equity to promote distributive justice, the ICJ 
held that the role of equity, and of proportionality as an element of equity, was to 
correct anomalies rather than to ensure fair or equal shares. Therefore, the Court 
did not see its function as the apportionment of a just and equitable share of the 
divisible area, but merely the demarcation of boundaries in the continental shelf, 
where equidistance is not to be used, on the basis that there should exist some rela-
tionship between the amount of shelf awarded and the relative length of coastlines. 
Equity, and the equitable principle of proportionality in particular, was useful in 
‘abating the effects of an incidental special feature from which an unjustifiable dif-
ference of treatment could result’.47 The Court, therefore, did not suggest that pro-
portionality should form a rule of general applicability under which any coastal 
State could claim a share of continental shelf proportionate to the length of its 
coast, but instead limited its application as an aid to delimitation to where a balance 
must be struck between States with ‘markedly concave or convex’ or ‘very irregu-
lar’ coastlines (McCrae 1981, p. 292). Generally, in accordance with Article 6(2) 
of the 1958 Geneva Convention, the Court would seek to adhere to the equidistance 
line except where special circumstances would radically distort the boundary. 
Also, it is clear that the Court did not view proportionality ‘as a distinct principle 
of delimitation, but as one of the factors to be considered in ensuring that equitable 
procedures were applied’ (Higgins 1994, p. 229). The tribunal in the Anglo-French 
Continental Shelf Arbitration48 was even less enthusiastic and found that propor-
tionality was ‘not a general principle providing an independent source of rights to 
areas of the continental shelf’. It expressed the view that the concept of proportion-
ality was relevant only in negative terms, saying that ‘it is disproportion rather than 
any general principle of proportionality which is the relevant criterion or factor’.49 
Therefore, proportionality would not determine the delimitation but could act as a 
post hoc check on the equity of a proposed solution and correct it where anomalies 
or distortions occurred. According to Franck, ‘the tribunal seemed to adopt a notion 
of distributive justice, yet to contain it within the then-legitimate rule of equidis-
tance’ (Franck 1995, p. 65).

46 Supra, n. 5.
47 Ibid., at 50.
48 Supra, n. 14.
49 Ibid., at 58.
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The ICJ gave its strongest endorsement to the proportionality principle in the 
1982 Tunisia-Libya Continental Shelf case,50 which reflected the elevation of the 
achievement of an equitable result as the new key objective of relevant conventional 
law under Article 83(1) of the 1982 UNCLOS and saw the Court revisiting its ear-
lier application of proportionality in continental shelf cases. It stated that the ques-
tion is one of ‘proportionality as a function of equity’ and that ‘the element of 
proportionality is related to the lengths of the coasts concerned’.51 According to 
Higgins, the Court in this instance, ‘is essentially using proportionality as a substan-
tive principle of delimitation’ rather than confining its application to a post hoc 
check on the equitableness of a result reached by other means (Higgins 1994, 
p. 230). Furthermore, the Court appeared to suggest that where delimitation is based 
on proportionality, the Court is entitled to take a very flexible approach, thus enhanc-
ing its general discretion (Goldie 1987, p. 121). In the Gulf of Maine case,52 propor-
tionality became in effect the primary legal principle for the identification of an 
equitable solution, and in the Libya-Malta case53 it was once again the dominant 
consideration, despite the absence of any distorting natural feature. Indeed, the 
Court held that the principle enjoyed two roles: both as a factor to be considered in 
the initial delimitation and as a post hoc check on the equitableness of the solution 
proposed, however that proposal was reached. According to Franck, who concludes 
that proportionality is ‘now evidently the preferred means by which to reify the 
abstract notion of equity’,

the former confers upon the court the discretion to allocate resources according to consid-
erations of fairness, while the latter allows the court to ensure that the result, achieved by 
reference to a range of considerations, is not unfairly influenced by the effect given to any 
one of them (Franck 1995, p. 71).

3.4.2  Proportionality and Shared International Water 
Resources

Whilst the approach taken by international tribunals to the role of proportionality in 
maritime delimitation is in many regards quite narrow and restrictive, the concept is 
certain to play a more fundamental and far-reaching role with regard to shared water 
resources. The law on non-navigational uses of international watercourses differs 
from that on continental shelf delimitation in that thorough codification has actually 
occurred, thereby giving a solid legal basis to those considerations against which 
proportionality, as a function of equity, can be measured. It should also be remem-
bered that similar formulations of the principle of equitable and reasonable utilisa-
tion, complete with indicative lists of relevant considerations, have received 

50 Supra, n. 15.
51 Ibid., at 76.
52 Supra, n. 16.
53 Supra, n. 17.
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considerable and widespread support in State practice. One might assume from the 
practice of international tribunals outlined above that, in identifying an equitable 
regime for the utilisation of an international watercourse, tribunals would empha-
sise the importance of the natural and physical characteristics of the watercourse 
within each State. Principal among such factors would be the extent of the drainage 
area within the territory of each State and the quantum contribution of water by each 
State to the flow of the watercourse. Indeed, the indicative list of factors relevant to 
equitable and reasonable utilisation provided under Article 6(1) of the UNWC hints 
that this may be so, as the first set of factors listed includes ‘geographic, hydro-
graphic, hydrological, climatic, ecological and other factors of a natural character’. 
However, on the basis of a very comprehensive survey of State practice and the 
decisions of arbitral and judicial tribunals relating to the allocation of shared fresh-
waters, Fuentes persuasively concludes that the significance attributed to the physi-
cal characteristics of the drainage basin, in particular the extent of the drainage area 
lying within the territories of the parties and their contribution of water to the flow 
of the river, is relatively low (Fuentes 1996, pp. 394–408). She points out, for exam-
ple, that the Narmada Tribunal made a prima facie equitable apportionment on the 
basis of the social and economic needs of the parties, which was then modified 
slightly after consideration of the physical characteristics of the drainage basin, an 
accommodation which ‘shows that the role ascribed to that [physical] criterion is 
low in the hierarchy of relevant factors’ (Fuentes 1996, p.  408). She goes on to 
assert that this practice of attributing low significance to the physical characteristics 
of a drainage basin as factors in establishing an equitable regime for the utilisation 
of shared water resources ‘is consistent with the rule of equitable utilization, because 
to admit these factors to function as a direct basis for the allocation of waters would 
not be in keeping with the principle of equality between the basin States’ (Fuentes 
1996, p. 408; Tanzi and Arcari 2001, p. 124). At any rate, by attaching more signifi-
cance to the water needs of watercourse States than to the physical characteristics of 
the drainage basin, equity as applied in international freshwater law is considerably 
more distributive in nature than equity as applied in the law of continental shelf and 
maritime territorial delimitation.

3.5  Conclusion

This chapter has attempted to demonstrate the obvious parallels between the prin-
ciple of equitable and reasonable utilisation and ‘the doctrine of “equitable princi-
ples – equitable result” consistently developed and applied by the ICJ in continental 
shelf delimitation cases’ (Tanzi and Arcari 2001, p. 98). It becomes apparent that the 
jurisprudence developed by the ICJ on the principle of proportionality as a function 
of equity should help to ensure that a use of an international watercourse by one 
watercourse State, no matter how beneficial, would not be permitted where it would 
result in a grossly disproportionate adverse impact on the social, economic, devel-
opmental or environmental requirements of other watercourse States. There can be 
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little doubt, therefore, that equity as a body of normativity has a crucially significant 
role to play in the law relating to the allocation of shared water resources. Franck 
lauds the tempering role’ that equity can play ‘when the apportionment of goods … 
occurs in the context of an almost infinite number of possible geographical, geologi-
cal, topographical, economic, political, strategic, demographic, and scientific vari-
ables’ (Franck 1995, p. 79). Similarly, Lowe highlights the inherent flexibility of 
equitable principles and their ability to allow a broadening of the scope of enquiry 
(Lowe 1992, p. 73). These features clearly demonstrate the suitability of equity as 
the cornerstone of modern international water resources law (Fuentes 1996, p. 411).

By enhancing the legitimacy of the rules and related outcomes of international 
water law, both its procedural legitimacy, in the form of rules on inter-State com-
munication, and its substantive legitimacy, in the form of distributive justice, the 
concept of equity enhances the law’s effectiveness and, thus, can function to maxi-
mise water security. Commentators have long agreed that the perceived fairness of 
a particular rule of international law, or of the outcome produced by that rule, will 
influence that rule’s “compliance pull” (Franck 1988, p. 706; Yihdego and Rieu- 
Clarke 2016, p. 528–529), and thereby its role in ensuring human well-being by 
achieving the greatest attainable measure of water security.
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Chapter 4
Water as a Human Right in the Global South: 
Ethical, Legal and Sociopolitical Dimensions

Patricia Avila-García

Abstract This chapter seeks to elucidate the scope and limitations of the interna-
tional recognition of the human right to water, and the course that States must fol-
low in order to fulfill the commitments they have assumed. It analyzes the links 
among the human right to water, water security, and environmental justice, given 
that the existence of a water crisis that requires a human-oriented approach and 
solution has been recognized. The chapter is divided into three parts: the first dis-
cusses the water crisis and its relation to water security and the human right to 
water, while the second focuses on the ethical and legal dimensions of the human 
right to water and postures that favor, or oppose, its recognition. Finally, the third 
part focuses on the sociopolitical dimension of the human right to water; that is, the 
role of the State in complying with and/or violating this right, and the defensive 
actions taken by civil society in Latin American countries (i.e., those in the Global 
South).

Keywords Human right to water • Water security • Environmental justice • State • 
Latin America

4.1  Introduction

Important advances in the recognition of human rights have been made internation-
ally from the mid-twentieth century to the present, in particular regarding rights 
considered second- and third-generation, which include the conception of water as 
essential for life, human wellbeing, food production and development. However, it 
was only with the political recognition of the social and environmental impacts of 
the dominant economic model –i.e., the water crisis– that advances could be made 
in conceiving the right to water as expressed in General Comment 15 of the United 
Nations’ International Covenant on Economic, Social and Cultural Rights, approved 
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in 2002. That recognition derived from the idea of development, which implies a 
more comprehensive perspective of the right to water, one that protects individuals, 
communities and social groups. This notion is not restricted to supplies of drinking 
water and sanitation issues, but also recognizes the importance of water for food 
production, the functioning of ecosystems and peoples’ development.

In addition, it is important to highlight the role of social movements and civil 
organizations in the defense of water from the international pressures of transna-
tional organisms like the World Bank, which conceive water as an economic asset 
valued as a commodity, and so seek to advance towards its privatization and the 
assignment of property rights to end-users (eg. households, services, agriculture, 
industry). Particularly noteworthy in the movement to have water recognized as a 
human right was the leadership of the Bolivian government (in the aftermath of the 
social struggles that opposed the privatization of water in Cochabamba and Altos-La 
Paz) at the Fourth World Water Forum held in Mexico in 2006, and later at the 
United Nations (UN). The resolution was finally approved by the UN’s General 
Assembly in July 2010; thus recognizing the rights to drinking water and sanitation 
as essential for the full enjoyment of life and the exercise of all other human rights. 
Nations and international organizations were summoned to provide financial 
resources and propitiate increased technological capacity and transference in and to 
developing countries to provide populations with affordable access to drinking 
water and sanitation.

At the international level, this constitutes a significant improvement because 
signing countries were formally committed to adopting concrete, gradual measures 
to make the human right to water a reality. To achieve this goal, nations must design 
strategies that include: the necessary legal reforms of their constitutions and corre-
sponding water legislation to recognize this right; the application of public policies 
and programs to provide drinking water and sanitation; and the assignment of tech-
nological and financial resources for the projects and infrastructure required. Once 
ratified, compliance is compulsory and no backward steps are accepted except in 
extraordinary situations, such as economic crises or political instability, when States 
that require it may receive international aid. Moreover, violations of water rights 
through omission or commission must be processed judicially to impose admonish-
ments or sanctions for non-compliance.

In light of the foregoing, this chapter seeks to elucidate the scope and limitations 
of the international recognition of the human right to water, and the course that 
States must follow in order to fulfill the commitments they have assumed. It ana-
lyzes the links among the human right to water, water security, and environmental 
justice, given that the existence of a water crisis that requires a human-oriented 
approach and solution has been recognized. The chapter is divided into three parts: 
the first discusses the water crisis and its relation to water security and the human 
right to water, while the second focuses on the ethical and legal dimensions of the 
human right to water and postures that favor, or oppose, its recognition. Finally, the 
third part focuses on the sociopolitical dimension of the human right to water; that 
is, the role of the State in complying with and/or violating this right, and the 
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 defensive actions taken by civil society in Latin American countries (i.e., those in 
the Global South).1

4.2  The Water Crisis, Water Security and Human Rights

The water crisis is associated with processes of urbanization and demographic 
dynamism, as well as economic growth and industrialization, all of which generate 
greater demands on water and have profound repercussions on the availability and 
quality of both surface water and groundwater. It is also associated with social 
inequality in rural and urban areas that leads to limited access to drinking water and 
sanitation, especially for the poorest and most marginalized sectors of the 
population.

But this crisis also involves more intense competition for the use of water, which 
generates conflicts over control among social, economic and political stakeholders, 
all of whom have different valuations of this resource. Some sectors see water as a 
shared asset of high social, cultural and ecological value; others perceive it as an 
economic good (commodity) that is subject to private ownership and market laws, 
while still others see it as a political resource, a source of power and control. In 
many cases, such conflicts cross national borders to generate diplomatic and politi-
cal tensions at the international level.

Complicating this scenario is the reality of environmental degradation (defores-
tation, water pollution), the loss of ecosystem services related to water (recharge of 
aquifers, flood control), alterations in patterns of precipitation, and the occurrence 
of extreme events (droughts, flooding) due to global climate change. Therefore, 
increasing vulnerability of both populations and ecosystems can be foreseen as a 
consequence of climate change, since there will be greater uncertainty in water 
availability, alterations of agricultural cycles, and irreversible ecological 
degradation.2

But this is also associated with deficient governance, revealed in the incapacity 
of States to resolve the demands and conflicts over water that involve populations 
and economic activities, from the local to the transnational level. This can be 
explained by the weakness of existing juridical and institutional frameworks, and by 
financial and technological restrictions that impede the adequate management of 
this resource.

In response to the water crisis associated with such global processes as climate 
change, economic globalization, urbanization and governance, several visions have 

1 The Global South largely corresponds to the Third World: defined as the poorer, less-developed 
region of the world.
2 According to UN Water (2012: 7): “as water demand and availability become more uncertain, all 
societies become more vulnerable to a wide range of risks associated with inadequate water sup-
ply, including hunger and thirst, high rates of disease and death, lost productivity and economic 
crises, and degraded ecosystems. These impacts elevate water to a crisis of global concern.”
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emerged that attempt to approach this as an issue of national and international secu-
rity, since human populations, ecosystems and life itself are at risk. In this regard, 
the Ministerial Declaration of the Second World Water Forum (2000) declared the 
importance of achieving water security in the face of the looming water crisis 
through advances designed to overcome the following challenges:

• “Meeting basic needs: to recognize that access to safe and sufficient water and 
sanitation are basic human needs and are essential to health and well-being, and 
to empower people, especially women, through a participatory process of water 
management.

• Securing the food supply: to enhance food security, particularly of the poor and 
vulnerable, through the more efficient mobilization and use, and the more equi-
table allocation of water for food production.

• Protecting ecosystems: to ensure the integrity of ecosystems through sustainable 
water resources management.

• Sharing water resources: to promote peaceful co-operation and develop syner-
gies between different uses of water at all levels, whenever possible, within and, 
in the case of boundary and trans-boundary water resources, between states 
concerned, through sustainable river basin management or other appropriate 
approaches.

• Managing risks: to provide security from floods, droughts, pollution and other 
water-related hazards.

• Valuing water: to manage water in a way that reflects its economic, social, envi-
ronmental and cultural values for all its uses, and to move towards pricing water 
services to reflect the cost of their provision. This approach should take account 
of the need for equity and the basic needs of the poor and the vulnerable.

• Governing water wisely: to ensure good governance, so that the involvement of 
the public and the interests of all stakeholders are included in the management 
of water resources” (Second World Water Forum 2000).

In recent years, the notion of water security has been expanded. Here, the con-
cept developed by United Nations Water (UN Water) is particularly relevant in 
terms of achieving sustainable management of the water cycle to benefit both human 
wellbeing and ecosystem preservation, because it offers a comprehensive, holistic 
formulation that links two key dimensions: one human (sustenance, wellbeing, 
socioeconomic development), the other biophysical (water quality, extreme climatic 
events, ecosystems). In other words, it entails satisfying basic needs related to water 
supplies, protecting water quality from pollution, and managing conflicts from the 
individual to group levels, and from the local to international scales. UN Water 
(2013) defines water security as:

…the capacity of a population to safeguard sustainable access to adequate quantities of 
acceptable quality water for sustaining livelihoods, human well-being, and socio-economic 
development, for ensuring protection against water-borne pollution and water-related disas-
ters, and for preserving ecosystems in a climate of peace and political stability. This defini-
tion implies that water is managed sustainably throughout the water cycle and is done so 
through an inter-disciplinary focus, so that it contributes to socio-economic development 

P. Avila-García



75

and reinforces societal resilience to environmental impacts and water-borne diseases with-
out compromising the present and future health of populations and ecosystems. Achieving 
water security requires allocation among users to be fair, efficient and transparent; that 
water to satisfy basic human needs is accessible to all at an affordable cost to the user; that 
water throughout the water cycle is collected and treated to prevent pollution and disease; 
and that fair, accessible and effective mechanisms exist to manage or address disputes or 
conflicts that may arise. The concept operates at all levels, from individual, household and 
community, to local, sub-national, national, regional and international settings, and takes 
into account the variability of water availability over time. (UN Water 2013: 1).

This requires recognizing the fact that water, ecosystems and society are closely- 
linked, and the importance of protecting the biophysical environment and popula-
tions to ensure sustainable development, such that the rights of both humans and 
nature herself must be protected for the sake of present and future generations.

From an ethical standpoint, water security is linked to the human right to water 
when emphasis is placed on protecting individuals and groups (and, hence, also 
human dignity), satisfying essential needs, and guaranteeing water supplies through 
the sustainable management of ecosystems. In this regard, water security becomes 
feasible to the extent that countries protect both nature’s and society’s rights to 
water, harmonize economic, social and environmental objectives, reorient produc-
tion and consumption patterns to adhere to a rationality of sustainability, and foster 
solidarity through international cooperation and compliance based on agreements 
of global importance (eg. regarding climate change).

It is important to mention that recognizing the human right to water does not 
guarantee, in and of itself, a solution to the water crisis, nor greater water security 
in individual nations (UN Water 2013), because the problems associated with water 
are complex and by no means restricted to a purely legal dimension (eg. social 
inequalities, governance and globalization).

The formal recognition of a human right to water and sanitation will not in itself alter the 
realities on the ground, such as water scarcity, polluted wells and rivers, poor governance, 
a lack of investments in infrastructure, or the prevalence of inequalities. Nevertheless, it has 
already generated political will, providing a framework for development, conflict resolu-
tion, and accountability in the water services sector. (UN Water 2013: 12)

In relation to this we know of several contrasting cases: local initiatives that contrib-
ute to achieving water security, though with no explicit recognition of the human 
right to water; and citizen-based experiences of applying this right that ensure water 
security by protecting the requirements of the population (Argentina and South 
Africa, among others). But there are also examples of ecosystem deterioration when 
priority is given to the demand for water by urban populations and the development 
of economic activities (eg. irrigation, mining, industry) that affect water security in 
transboundary regions and watersheds (eg. construction of hydroelectric dams and 
water transfers between basins).

For purposes of this section, we exemplify only the first case by discussing how 
one indigenous region in Mexico characterized by high levels of poverty and a 
severe scarcity of water, achieved greater water security through a process of social 
participation and organization by the population with the support of NGOs. 
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The “Water Forever Program” (Programa Agua para Siempre) introduced appropri-
ate technologies into a sociocultural and ecological context in the indigenous Mixtec 
region that led to the restoration of severely degraded watersheds and the generation 
and harvesting of water to improve supplies for the population and food production 
for household consumption. This was achieved during a period in which the Mexican 
State had not yet included the human right to water in its Constitution. The actions 
performed by this Program contributed to greater water security in the region by 
satisfying social needs while also respecting the human dignity of the indigenous 
population.

4.3  The Human Right to Water: Ethical and Legal 
Dimensions

4.3.1  Ethical Dimension

According to Chociej and Adeel (2012: 123), human rights belong to a class of 
moral rights for they represent the minimum standards of acceptable treatment to 
which individuals are naturally entitled: “These rights can be taken up within legal 
frameworks, as legal rights. When this happens, issues of fundamental moral con-
cern become translated into a paradigm where citizens become rights-holders and 
governments become duty-bearers.”

It is in this sense that the ethical dimension becomes central when referring to 
human rights, because it implies recognition of all aspects of human dignity; i.e., the 
rights to life, wellbeing, freedom, self-determination, and development. This 
includes both individuals and groups since the fundamental human rights are moral 
rights that take precedence over legal ones (Murillo 2014).

These fundamental rights are born of social demands and struggles for their 
effective vindication as guarantees that have been sustained throughout history by 
ethical values (eg. struggles against slavery and colonialism that seek the freedom 
and self-determination of peoples). Also, the great tragedies that humanity suffered 
during the twentieth century (world wars, genocides, famines) propitiated transit 
from a moral to a legal recognition of human rights through binding international 
agreements that oblige States to incorporate them into their legal frameworks, poli-
cies, and national programs. The Universal Declaration of Human Rights pro-
claimed by the United Nations in 1948 followed these guidelines.

In the case of water, the ethical dimension is associated with human dignity and 
the right to life, given that the availability of water is a basic need of all individuals 
and groups. Access to water of adequate quality and in sufficient amounts will 
make  it possible to guarantee human health and wellbeing. In this regard, 
Gleick (1999) states that the correct approach to the human right to water is to sat-
isfy the basic needs for domestic uses (consumption, personal hygiene, food prepa-
ration). Therefore, to lead a dignified life, every person must be included in this 
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basic  condition of a guaranteed minimal availability of water, which means that 
excluding individuals and groups from this essential right is morally unacceptable, 
whether it be due to economic, political or cultural factors. Chociej and Adeel 
(2012), meanwhile, posit that the right to water is, by definition, a welfare right, 
while many other authors have argued that access to water is a pre-condition for 
human dignity (eg. Resolutions of the UN General Assembly and the UN Human 
Rights Council state this premise explicitly).

Furthermore, Jennings et al. (2009) propose seven ethical principles that must be 
included in water management: equal respect for human dignity; equity; proportion-
ality; solidarity; the common good; a right relationship or responsible stewardship; 
and inclusive, deliberative participation. These authors state that achieving human 
dignity must focus on satisfying the basic needs of promoting human health and 
wellbeing, a concept closely-linked to human rights.

Similarly, the ethical notion of water leads us to consider social equity and jus-
tice in the sense that the human right to water must be ensured for all individuals, 
especially the poorest and most marginalized sectors in economic, cultural and 
political terms. This entails international recognition of the fact that millions of 
people around the world lack the essential requirements of water to satisfy their 
needs. In addition, this notion justifies the international aid and cooperation that are 
required, while exhibiting the responsibility of States to resolve a problem that 
affects human dignity in their respective countries.

It is important to note that the ethical notion of satisfying essential needs must 
take into account not only present but also future generations, since water is a finite 
resource that demands adequate conservation and management. Added to this is the 
high vulnerability of water to global climate change. For these reasons, recognizing 
the environmental dimension of water and nature is essential for human survival. In 
the absence of adequate water quality and quantity it is impossible to satisfy the 
population’s requirements for wellbeing and a dignified life. Thus, conservation of 
ecosystems and ecosystem services related to water are of crucial importance for 
humanity.

In this regard, there is a case of environmental ethics that is especially interesting 
as it goes beyond a purely anthropocentric position: the Law of the Rights of Mother 
Earth in Bolivia. Legislation that defines Nature as a collective subject of public 
interest, and declares both Her and life-systems (which combine human communi-
ties and ecosystems) as titleholders of the inherent rights stipulated in law. 
Specifically, it establishes the right to preserve the quality and composition of water 
to sustain life systems; to protect it from contamination; and to renew the life of 
Mother Earth and all its components (Plurinational State of Bolivia 2010).

Also on the side of environmental justice are the so-called ethical tribunals (eg. 
the International War Crimes Tribunal or Russell-Sartre Tribunal and the People's 
Permanent Tribunal). These are spaces created by society where States prove inca-
pable –through omission or commission– of safeguarding the common good and the 
interests of individuals and communities. Particularly important is the case of The 
Latin American Water Tribunal, created in 2000 as an autonomous international 
body that promotes environmental justice by helping to resolve conflicts involving 
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water in the region. It is based on the principles of co-existence, respect for human 
dignity, solidarity among peoples, environmental responsibility, and the sacredness 
of living forms. Its role is essentially didactic as it seeks to raise consciousness and 
strives to achieve a political and social consensus to transform ethical- environmental 
values and effectuate change in the dominant paradigms (Avila 2007; Bogantes 
2007).

Tribunals of consciousness depend on the strength of moral condemnation and 
civil demonstrations that defend the fundamental right of Latin Americans to water 
of suitable quantity and quality. People have a right, above those of corporate and 
State powers, to the use and protection of their water resources for generations both 
present and future. Society must make a conscious decision concerning the impor-
tance of managing water to ensure social and environmental sustainability, while 
remaining alert to public or private projects that currently or potentially affect water 
systems in Latin America (Bogantes 2007).

4.3.2  The Legal Dimension

Human rights are essential for the development of individuals and constitute an 
attempt to respond to failures in the economic and political systems responsible for 
causing unacceptable human misery. In legal terms, these rights are universal, irre-
vocable, inalienable, indefeasible, undividable, and interdependent, because they 
share a common status and hierarchy and are mutually complementary.

The terms used to refer to human rights have varied: individual guarantees; natu-
ral rights; fundamental rights; economic, social and cultural rights; and political 
rights, but a distinction is often made between the concept of human rights and 
individual guarantees in which the former are general, abstract notions, and the lat-
ter individualized, concrete ideas that seek to support and protect people.

The Universal Declaration of Human Rights, a non-binding legal document 
adopted in 1948, was made legally-binding through two separates treaties in 1966: 
the International Covenant on Economic, Social and Cultural Rights (ICESCR), and 
the International Covenant on Civil and Political Rights (ICCPR). These interna-
tional instruments not only define economic, social, cultural, civil and political 
rights, but also establish general principles, criteria and standards.

Human rights are classified in three generations based on the historical context 
in which they emerged and their social and formal recognition (Sandoval 2001):

 (a) The first generation includes civil and political rights recognized in the second 
half of the eighteenth century that incorporated the ideals of the French 
Revolution and U.S. independence, including equality before the law and free-
dom of thought, conscience and religion.

 (b) The second generation embraces economic, social and cultural rights conquered 
through the labor movement, nineteenth-century socialist ideas, and the social 
struggles of the first half of the twentieth century (eg. the 1910 Mexican 
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 Revolution and the 1917 Russian Revolution). They specify the rights to educa-
tion, food, housing and employment.

 (c) The third generation corresponds to rights that came to be recognized during 
crucial events that marked the second half of the twentieth century: the interna-
tionalization of conflicts, national liberation movements, the non-aligned coun-
tries movement during the Cold War, and environmental degradation. They 
include the right to peace, self-determination, development, and a healthy 
environment.

Significantly, the right to water is included in all three generations, since in condi-
tions of inequality it is impossible to guarantee a population’s access to water, just 
as it is impossible to produce sufficient food or supply dignified housing. The same 
occurs when ecosystems are degraded, as it becomes impossible to enjoy the ser-
vices they provide in relation to water.

As a result, the notion of the right to water is implied in international legal instru-
ments that are binding on States, including the Geneva Convention for Humanitarian 
Treatment of Civilians during Wars (1949), the International Covenant on Economic, 
Social and Cultural Rights (1966), the Committee on the Elimination of 
Discrimination against Women (1979), and the Convention on the Rights of the 
Child (1989). Particularly noteworthy is General Comment 15 of the ICESCR 
(2002) which attempts to specify the human right to water (UN Economic and 
Social Council 2002; Scanlon et al. 2004).

In addition, non-binding international declarations and programs related to water 
have been issued since the 1970s: the Mar del Plata Action Plan on Water 
Development and Management that was adopted at the UN Water Conference in 
March 1977; Agenda 21 and the Rio Declaration on the Environment and 
Development, adopted at the UN Conference on the Environment and Development 
in June 1992; and the Habitat Agenda, adopted at the second UN Conference on 
Human Settlements in June 1996.

It is important to note that by signing and ratifying such International Resolutions, 
States are compelled to gradually introduce the legal and institutional changes nec-
essary to design and apply public policies that propitiate compliance with this right 
in their countries. In this regard, the failure to implement change is not treated as a 
violation of human rights but, rather, as a sign that the State needs to be encouraged 
and exhorted to take actions to ensure compliance. At the same time, once these 
resolutions and their associated commentaries have been signed and ratified, any 
regression in respect for the rights stipulated therein is considered unacceptable 
(Gutierrez 2007).

4.3.2.1  General Comment 15 of the International Covenant on Economic, 
Social and Cultural Rights Regarding Water

The right to water was recognized in Articles 11 and 12 of the ICESCR, a multilat-
eral treaty that took effect in 1976 and was ratified by 160 countries. To advance this 
project and provide support to the ICESCR (through comments), the UN appointed 
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a Committee on Economic, Social and Cultural Rights (CESCR) made up of mem-
bers of State parties. The Committee’s comments, however, only constitute a non- 
legal, non-binding regulatory framework that –it is hoped– will be applied 
progressively in each country (Langford and Khalfan 2007;UN Development 
Program 2006).

In 2002, the CESCR issued General Comment 15, which confirmed the right to 
water in the following terms: “Water is a limited natural resource and a public good 
fundamental for life and health. The human right to water is indispensable for lead-
ing a life in human dignity. It is a prerequisite for the realization of other human 
rights” (UN Economic and Social Council 2002).

Despite the reluctance of countries such as the United States, Australia and Saudi 
Arabia to raise water to the category of a human right, General Comment 15 was 
accepted by nearly 70 countries in 2003. The European Parliament declared water 
as a human right and several nations, including the Netherlands and Great Britain, 
reformed their legislation. In the case of Latin America, Uruguay was the first coun-
try to approve a referendum adopting water as a human right and to reform its con-
stitution accordingly (Langford and Khalfan 2007).

General Comment 15 States that water must be treated as a social and cultural 
good rather than as an economic commodity, and that the exercise of the right to 
water must be sustainable so that future generations may also enjoy it. However, the 
notion of the human right to water was simplified to make it more acceptable to most 
States: “The human right to water entitles everyone to sufficient, safe, acceptable, 
physically accessible and affordable water for personal and domestic uses. An ade-
quate amount of safe water is necessary to prevent death from dehydration, to reduce 
the risk of water-related disease and to provide for consumption, cooking, personal 
and domestic hygienic requirements” (UN Economic and Social Council 2002).

In addition, General Comment 15 establishes a series of normative aspects that 
must be complied with to guarantee the human right to water (see Box 4.1).

4.3.2.2  Resolutions of the United Nations General Assembly 
and the Council on Human Rights Recognizing the Human Right 
to Drinking Water and Sanitation

According to Langford and Khalfan (2007), the approach to water as a human right 
is based on universally-valid legal and normative principles that should lead to: (a) 
governments giving priority to access to water, especially for the poorest and most 
vulnerable sectors of the population; (b) assuming water supplies as a right rather 
than as an act of charity or a commodity; (c) assuring that water supplies do not 
generate discrimination due to socioeconomic status, culture, race, gender, religious 
belief, political affiliation, or ideology; (d) consultations with, and participation by, 
society in decision-making processes, especially regarding access to water, supply 
systems and conservation; and, (e) greater responsibility by national governments, 
the international community and the private sector to guarantee access to water.
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From an integrated perspective, the human right to water is considered a nec-
essary condition for achieving adequate standards of living, since it is essential 
for survival. However, in order to achieve total enforcement and respect for this 
right, other human rights must be equally guaranteed; such as the right to health, 
housing and nourishment; to life and dignity; to freedom from discrimination; 
to  participation; to personal and community integrity; and to development  

Box 4.1 General Comment No. 15. Normative Content Right to Water
General Comment No. 15 establishes a series of normative aspects of the 
human right to water, including:

• “the right to maintain access to existing water supplies necessary to the 
right to water,”

• “the right to be free from interference,” including “arbitrary disconnections 
or contamination,”

• The entitlement to a “system of water supply and management which pro-
vides equality of opportunity” for the enjoyment of the right to water,

• Quality and quantity should be determined by “volumetric quantities and 
technologies”, but “treated as a social and culture good, and not primarily 
as an economic good,”

• The attainment of the right to water must be conducted in a sustainable 
way, “ensuring the right can be realized for present and future 
generations.”

Furthermore, General Comment No. 15 states that, while “the adequacy of 
water required for the right to water may vary according to different condi-
tions, the following factors apply in all circumstances,” including:

• Availability: Water supply for individuals must be “sufficient and continu-
ous for personal and domestic uses”, including drinking, personal sanita-
tion, washing clothes, food preparation, as well as personal and household 
hygiene. The quantity should meet WHO guidelines and certain groups or 
individuals may need more water in consideration of work, climate and 
health conditions.

• Quality: Water must be safe, defining “safe” as “free from micro- organisms, 
chemical substances and radiological hazards that constitute a threat to a 
person’s health.” It must also be of an “acceptable colour, odour and taste.”

• Accessibility: “Water and water facilities and services have to be accessible 
to everyone without discrimination,” where accessibility is based on four 
dimensions, including: physical accessibility, economic accessibility, non- 
discrimination and information accessibility.

Source: UN Economic and Social Council (2002).
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(UN Development Program 2006; UN Economic and Social Council 2002). In 
other words:

 (a) Without adequate amounts and quality of water no population can be healthy 
nor can human life and dignity be respected.

 (b) Without water supplies in localities and houses inhabited by deprived people no 
guarantee exists of the volume required for survival and discrimination, and 
social exclusion will be fomented.

 (c) Without water available for food production the elementary dietary require-
ments of the population cannot be satisfied and self-sufficiency in food becomes 
vulnerable.

 (d) Without social participation in decision-making regarding access, use and man-
agement of water, and without respect for personal and communitarian integri-
ties, the emergence of conflicts will be exacerbated, threatening both human life 
itself and harmony among peoples.

 (e) Without respect for the environment and development it will be impossible to 
ensure water availability to future generations.

In order to advance towards the recognition of the human right to water as a binding 
obligation for States, in 2006 the UN Sub-Commission on the Promotion and 
Protection of Human Rights approved guidelines for the fulfillment of the human 
right to drinking water and sanitation. Also, the UN Development Program acknowl-
edged the importance of recognizing the right to water as a fundamental human 
right. In 2008, the Council on Human Rights created the mandate of an “Independent 
expert on the issue of the obligation of human rights related to access to safe drink-
ing water and sanitation” to clarify the scope and content of such obligations (UN 
World Heath Organization 2010).

Later, reports were made to the High Commissioner for Human Rights on issues 
of human rights related to drinking water and sanitation, as well as by the Independent 
expert on the question of the obligatory nature of human rights related to access to 
drinking water and sanitation. Such actions derived in the explicit recognition of the 
human right to drinking water and sanitation through the binding resolution adopted 
by the UN Assembly in July 2010 that is obligatory for all signing States (UN 
General Assembly 2010).

Here, we must mention the role played by certain international NGOs and grass-
roots organizations that pressured for the explicit recognition of the human right to 
water (eg. Declarations at the Alternative World Water Forums in Mexico, 2006 and 
Istanbul, 2009); as well as the political lobbying by the Plurinational State of Bolivia, 
which proposed the wording for the international resolution with the backing of 33 
other UN members. That measure received 122 votes in favor, and zero votes against, 
though 41 countries abstained (including the U.S., Canada and the UK).

In Pardy’s words (2011: 907): “…delegates from abstaining countries said that 
consensus was lacking, that the declaration was premature and in the wrong forum, 
and that the meaning of such a right in international law was uncertain..” Also 
Murthy (2013: 103) states: “The abstaining states, such as the United States and 
Canada, may have been concerned that the right to water and sanitation was not 
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explicitly tied to rights recognized in the ICESCR. As a result, the General Assembly 
resolution could be interpreted as creating new rights. Moreover, the General 
Assembly resolution was silent on the role of non-state actors and privatization..”

This resolution is based on ethical principles that include: recognizing that mil-
lions of people around the world do not have access to drinking water and basic sani-
tation; accepting that these two requirements must be available equitably to achieve 
overall human rights; the responsibility of States to promote and protect all human 
rights and treat them in a comprehensive, fair and equitable manner; and the commit-
ment of countries to achieve the Millennium Development Goals regarding the appli-
cation of measures that reduce the deficits related to drinking water and sanitation. In 
summary, the resolution has three main points (UN General Assembly 2010: 2–3):

• “Recognizes the right to safe and clean drinking water and sanitation as a 
human right that is essential for the full enjoyment of life and all human rights;

• Calls upon States and international organizations to provide financial resources, 
capacity-building and technology transfer, through international assistance and 
cooperation, in particular to developing countries, in order to scale up efforts to 
provide safe, clean, accessible and affordable drinking water and sanitation for all;

• Welcomes the decision by the Human Rights Council to request that the indepen-
dent expert on human rights obligations related to access to safe drinking water 
and sanitation submit an annual report to the General Assembly, and encourages 
her to continue working on all aspects of her mandate and, in consultation with 
all relevant United Nations agencies, funds and programmes, to include in her 
report to the Assembly, at its sixty-sixth session, the principal challenges related 
to the realization of the human right to safe and clean drinking water and sanita-
tion and their impact on the achievement of the Millennium Development Goals.”

This resolution was expanded by the Council on Human Rights (UN General 
Assembly 2011) to recognize that the human right to drinking water and sanitation 
is derived from the right to adequate living standards, and is closely-related to 
achieving physical and mental health, and to the rights to life and human dignity. In 
short, it ratifies essential ethical principles concerning the human dimension of the 
right to water, while emphasizing the need to focus on local and national perspec-
tives in considering this issue, setting aside questions of international watercourse 
law and all trans-boundary water issues. It also posits a gradual realization of this 
right: “States have the primary responsibility to ensure the full realization of all 
human rights, and must take steps, nationally and through international assistance 
and cooperation, especially economic and technical, to the maximum of its avail-
able resources, to achieve progressively the full realization of the right to safe drink-
ing water and sanitation by all appropriate means, including particularly the adoption 
of legislative measures in the implementation of their human rights obligations” 
(UN General Assembly 2011: 3).

Since then, the UN and other international forums have issued additional resolu-
tions designed to strengthen the concept and content of the human right to water in 
international jurisprudence. Of particular note are the declarations emitted by the 
UN Human Rights Council in 2012, 2013 and 2014, and by the General Assembly 
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in 2013. Meanwhile the ministerial declaration of the Sixth World Water Forum, 
held in Marseilles in 2012, finally recognized the human right to water after attempts 
at two earlier forums had failed (Mora and Dubois 2015).

For example, the UN Human Rights Council’s Resolution dated September 2012 
reaffirmed the primordial responsibility of States to guarantee the full effectiveness 
of all human rights and to implement the economic and technical measures at the 
national level and through international cooperation required to progressively trans-
form the established right to drinking water and sanitation into a concrete reality. 
This will demand taking legislative action to fulfill all obligations related to ques-
tions of human rights (Mora and Dubois 2015).

In turn, the Resolution of December 2013 of the UN General Assembly stressed 
the importance of guaranteeing the gradual realization of the human right to drink-
ing water and sanitation in a non-discriminatory manner by progressively eliminat-
ing inequalities of access that affect groups which are vulnerable and marginalized 
for reasons of race, sex, age, incapacity, ethnic origin, culture, religion or national 
or social origin, or for any other motive (Mora and Dubois 2015).

In legal terms, recognition of the human right to water and sanitation has pro-
found implications for international law due to the many juridical resolutions and 
instruments that have been emitted by the UN’s multilateral organisms and interna-
tional conferences and summit meetings. As a result of these developments, the 
human right to water and sanitation has been incorporated into the system of inter-
national law as an enforceable right with a binding character; that is to say that 
countries are obliged to respect it and to generate the legal and political frameworks 
necessary for its full realization. Moreover, since they form part of international law, 
individual States have the obligation to respect, protect and apply all human rights 
within their territories. At present, the tendency is to work towards the universal 
recognition of this right through gradual changes in each country’s legislation, 
investments in infrastructure for water supplies and sanitation systems, improve-
ments in jurisprudence to better attend to cases of non-compliance or violations, and 
greater international cooperation between countries in the Global North and South.

Some authors, such as Pardy (2011, 2012) and Leb (2012), have pointed out that 
this recognition does not resolve, in the strict sense of this term, problems related to 
water but, rather, exacerbates others and generates new ones. For example, at the 
international level countries that suffer water stress could demand support from 
those that have an excess of water; nations in the Global South could demand greater 
financial and technological cooperation from countries in the Global North; and in 
countries that share transboundary basins in which water flows from higher eleva-
tions to lower ones, the latter could be affected by measures taken by the former as 
it seeks to establish this right from a purely local focus. But difficulties could also 
emerge on the national plane if priority is given to supplying human populations 
with water by constructing systems that damage ecosystems; if subsidies and other 
forms of support related to water are given to population sectors that are not neces-
sarily the poorest or most marginalized; or if States receive demands for water that 
they cannot satisfy due, for example, to drought or low availability. In this regard, 
Leb (2012) proposes the need for significant advances in international  jurisprudence, 
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including treaties and agreements that clearly define such issues in order to improve 
water management within and between countries.

Bakker (2007) and Murthy (2013) observe that opposition to the privatization 
and commodification of water have dominated the discourse of the NGO’s and 
grassroots organizations that promote recognition of water as a basic human right. 
However, they suggest that this approach to the problem is poorly-framed, because 
the form of water management (i.e., public vs. private) does not determine access to 
water. There are cases in which private water management –well-regulated by the 
State– guarantees an adequate service; and others where public management fails to 
comply with the minimum standards of water quality and quantity for the popula-
tion. In this regard, Pardy (2011: 909) sustains that:

The dark irony of international water rights is that they could frustrate the very objectives 
they are intended to achieve. The ideology underlying the campaign for water rights con-
tains two conflicting premises. The first is that governments cannot be trusted to make clean 
water available. Therefore, norms of international law must be brought to bear upon them. 
An international right is the means whereby national governments can be held accountable. 
The second premise is that only governments can be trusted to deal with water, and cer-
tainly the private sector cannot. The nature of the proposed rights implies that only govern-
ments may provide water, and therefore must do so in the form of water monopolies.

From a positive perspective, recognition of water as a human right constitutes a 
significant advance to the extent that individual States are capable of generating 
mechanisms to resolve conflicts, reorient priorities and invest to satisfy the basic 
needs of populations, and to promote international collaboration and the participa-
tion of diverse actors in solving problems related to water. In addition, it is a mea-
sure that can constrain the voracity of some actors who seek to commercialize this 
resource by selling bottled water and privatizing water-supply services, actions that 
could restrict access by the poorest sectors of the population because of high costs, 
as occurred in the extreme case of the so-called “water wars” in Bolivia.

Also, recognition enriches jurisprudence by providing formal legal stipulations 
that protect individuals and groups in cases where their essential human rights are 
affected, including the right to water (UN World Health Organization 2003). It rep-
resents a first step in legal terms, given that States are made responsible for applying 
and monitoring this right, so that human rights are effectively respected by States 
and other stakeholders, including transnational corporations. Civil society must also 
assure fulfillment of the right to water by participating in the consolidation of 
national legal frameworks, and in the decision-making processes involved in the 
design and application of public policies and programs regarding water.

4.4  The Human Right to Water: Sociopolitical Dimensions

The system of the United Nations have emitted recommendations that expand the 
content of the notion of the human right to water and specify the role that States 
must assume to gradually guarantee compliance at the national level. In this sense, 
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some countries have effectuated changes in their laws and public policies to enforce 
this right. But there are other nations where violations of this human right by States 
and private actors have multiplied. This has propitiated the emergence of social 
movements that seek environmental justice, especially in the Global South like 
Latin America, where groups have appeared before national and international 
instances to demand fulfillment of this human right.

4.4.1  States and the Human Right to Drinking Water 
and Sanitation: A Proposal from the United Nations

As stated by the UN Development Program (UN Development Program 2006) in its 
Human Development Report, the main challenges of public policy are to provide 
substance to the notion of water as a human right, and to assume the principles of 
equity, universality and non-discrimination. Hence, exclusion from water supplies 
and sanitation based on socioeconomic level, group affiliation, or place of residence 
would all constitute violations of the human right to water.

According to the United Nations’ World Health Organization (2010), due to dis-
crimination, stigmatization, or both, some groups find it especially difficult to exer-
cise their right to water. In order to efficiently protect this right, it is necessary to 
understand the concrete situation of individuals and groups, especially the most 
vulnerable ones. States must adopt the necessary positive measures to ensure that 
certain individuals or groups are not discriminated against through purpose or 
action. The most vulnerable groups include: the urban and rural poor, women, chil-
dren, persons with disabilities, refugees and internally displaced persons, and indig-
enous peoples.

The UN World Health Organization (2010) reiterates the States’ primary obliga-
tion to protect and promote human rights. These obligations are broadly defined and 
guaranteed by international human rights treaties that create binding obligations for 
the States that ratify them. The obligations of States fall into three categories:

 (a) “The obligation to respect requires States to refrain from interfering directly or 
indirectly with the enjoyment of the right to water.

 (b) The obligation to protect requires States to prevent third parties from interfer-
ing with the right to water. States should adopt legislation or other measures to 
ensure that private actors comply with human rights standards related to the 
right to water.

 (c) The obligation to fulfill requires States to adopt appropriate legislative, adminis-
trative, budgetary, judicial, promotional and other measures to fully realize the 
right to water. States must, among other things, adopt a national policy on water 
that: gives priority in water management to essential personal and domestic uses.”

The obligation of States to protect human rights includes ensuring that non-state 
actors do not infringe upon the right to water. Thus, other actors in society (indi-
viduals, intergovernmental and non-governmental organizations and businesses) all 
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have responsibilities in promoting and protecting human rights (UN World Health 
Organization 2010).

In order to provide a context for the notion of the human right to water and to 
evaluate the advances made by each country, General Comment 15 of the ICESCR 
(UN Economic and Social Council 2002) proposed the criteria of availability, qual-
ity and accessibility, the latter sub-divided into several indicators (physical, eco-
nomic, accessibility of information, and no discrimination).3 These criteria are 
useful for defining the basic obligations of States regarding the human right to 
water, which include: guaranteed access to a quantity and quality of water that is 
sufficient and appropriate for personal and domestic uses and for preventing dis-
eases; and ensuring the right of access to water and to water infrastructure and ser-
vices without discrimination, above all, for vulnerable or marginal groups.

In cases of violation of the aforementioned criteria, or breaches of basic, specific 
obligations (as defined by each country), this Comment states that a distinction must 
be made between a State’s inability to fulfill its obligations regarding the right to 
water and its reluctance to do so. In other words, violations may be due to acts of 
commission –i.e., direct actions by the State or other entities in the absence of ade-
quate regulation– or to acts of omission, which refer to the failure to adopt 
 appropriate measures to guarantee full enjoyment of the universal right to water, to 
the absence of a national water policy, or to lapses in enforcing the applicable laws.

In consequence, the evaluation of compliance with international agreements 
regarding the design and application of public policies and the assignment of social 
spending to guarantee the human right to water for the poorest and most vulnerable 
population sectors (indigenous peoples, subsistence farmers, and residents of mar-
ginal neighborhoods in cities), makes it possible to assess each State’s acts of com-
mission and omission. However, the failure to comply may result in the Federal 
Executive Branch, or even the Legislative Branch, becoming permanent violators of 
human rights for not acting in accordance with law and opposing the norms of an 
overarching hierarchy (Gutierrez 2007).

It is likely that the UN Council of Human Rights will continue to emphasize the 
responsibility of States to assure full realization of human rights, while insisting that 
this achievement must be gradual and accompanied by international aid and coop-
eration in order to achieve the total realization of the right to drinking water and 
sanitation. Through these means, States must adapt their legislation to make their 
commitment in this matter explicit. In addition, it points to the important role of 
States in planning actions conceived as instruments for promoting human rights, 
including the right to drinking water and sanitation.

In sum, the Council calls on States to make steady progress towards achieving 
this right through concrete actions and measures in their countries. Undoubtedly, 
this is a fundamental starting point for evaluating compliance and the General 
Assembly calls on States to continuously monitor and analyse progress, assess 
existing policies and programmes, develop comprehensive plans and strategies, 
bring existing legislation in line with the human right, to ensure transparency and 

3 See Box 4.1.
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the maximum available resources. Furthermore, States ought to provide a regulatory 
framework which protects and respects the human right, and to provide legal rem-
edies and access to justice (UN General Assembly 2011: 3–4). These policy goals 
have been echoed in reports by the Special Rapporteur which also contains specific 
recommendations for States with regard to their obligation to integrate changes in 
their public policies and planning and financial strategies to make this right a reality 
(UN General Assembly 2013: 22) as well as a typology of violations (UN General 
Assembly 2014: 23). Certain recommendations in this report seek to ensure that 
violations are not only identified, but can be prevented or remedied with the inten-
tion to prevent continuous or systematic violations by States and enforce compli-
ance with this human right in their countries through international monitoring and 
citizen participation (UN General Assembly 2014: 23–25).

Most recently, the UN General Assembly accepted new commitments that have 
clear implications in relation to public policies for the next 15 years, and are stipu-
lated in the Post-2015 Development Agenda. One of this Agenda’s 17 objectives is 
directly related to the realization of the human right to water, as it proposes ensuring 
availability and sustainable management of water and sanitation for all people (UN 
General Assembly 2015: 18–19). It calls on the global community to:

• “By 2030, achieve universal and equitable access to safe and affordable drink-
ing water for all.

• By 2030, achieve access to adequate and equitable sanitation and hygiene for all 
and end open defecation, paying special attention to the needs of women and 
girls and those in vulnerable situations.

• By 2030, improve water quality by reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and materials, halving the propor-
tion of untreated wastewater and substantially increasing recycling and safe 
reuse globally.

• By 2030, substantially increase water-use efficiency across all sectors and ensure 
sustainable withdrawals and supply of freshwater to address water scarcity and 
substantially reduce the number of people suffering from water scarcity.

• By 2030, implement integrated water resources management at all levels, includ-
ing through transboundary cooperation as appropriate.

• By 2020, protect and restore water-related ecosystems, including mountains, for-
ests, wetlands, rivers, aquifers and lakes.

• By 2030, expand international cooperation and capacity-building support to 
developing countries in water- and sanitation-related activities and programmes, 
including water harvesting, desalination, water efficiency, wastewater treatment, 
recycling and reuse technologies.

• Support and strengthen the participation of local communities in improving 
water and sanitation management.”

It is hoped that with the UN’s recommendations for the countries that have rati-
fied the resolution on the human right to water, and the commitments assumed 
through the Post-2015 Development Agenda for the realization of this right, that 
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States will proceed to modify and align their legislation and public policies in the 
coming years. In this respect, several countries in the Global North and South have 
explicitly and formally recognized this basic human right in their constitutions and 
national laws. Moreover, they have enriched jurisprudence by processing concrete 
cases leading to resolutions in national and international tribunals.

For example, various Latin American nations –  Uruguay, Ecuador, Bolivia, 
Nicaragua, Honduras, the Dominican Republic and Mexico  – have included the 
human right to water in their constitutions, while others (eg. Paraguay, Honduras, 
Nicaragua) have enacted laws related to water that explicitly include this right. At 
the level of the application of jurisprudence, countries like Argentina, Costa Rica, 
Colombia and Mexico have shown advances in some litigation on violations of the 
human right to water. It is important to point out that Brazil is the only country in 
this region that has refused to recognize the human right to water, even abstaining 
from voting on the Resolution of the UN General Assembly in 2010 (Mora and 
Dubois 2015).

4.4.2  Civil Society and the Human Right to Water: Some 
Examples of Violations and Achievements in Latin 
America

Changes in the laws are not sufficient if public policies lack a focus on human 
rights, or if national plans and programs omit full realization of the human right to 
water, which entails greater funding and concrete actions that benefit the most vul-
nerable population sectors. But the same can be said if citizens do not have guaran-
teed access to the tribunals of justice when violations of their human rights occur, or 
if they are impeded from participating in decision-making and the construction of 
public policies or laws.

The situation regarding non-compliance of the human right to water in Latin 
America is reflected in numerous conflicts over this resource in which affected pop-
ulations have been forced to recur to both legal defense measures and social mobi-
lizations to demand respect for their essential human rights. Here, the role of States 
has been contradictory: on the one hand, together with the private sector they foment 
private projects and financial investments that affect people’s human rights (for 
example, open-pit mining, fracking technique to extract natural gas, large hydro-
electric dams); while on the other they sign and ratify international resolutions 
regarding human rights and modify their constitutions and national legislation.

Unfortunately, in the past decade States have restricted access to justice and 
respect for law to such an extent that affected populations have been forced to take 
their cases to international instances, either formal (like the UN), or informal (eg. 
ethics tribunals). The most critical cases in Latin America have occurred in Mexico, 
Central America, Brazil, Peru and Chile due to the expansion of open-pit mining by 
U.S. and Canadian companies that has contaminated springs, rivers, lakes and seas, 
and affected the lands of indigenous and peasant communities.
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Indeed, the establishment of the Latin American Water Tribunal is explained by 
the increase in conflicts over water in the region and the denial of access to environ-
mental justice. From 2000 to 2016, this Tribunal has held 8 international audiences 
that have documented almost one hundred cases of such conflicts in Latin America. 
The most alarming situation is in Mexico, where systematic violations of human 
rights associated with water and the criminalization of social protests have been 
identified. In 2012, the National Assembly of Environmental Victims (Asamblea 
Nacional de Afectados Ambiental) presented the Mexican case before that Tribunal, 
signaling federal government agencies (Ministry of the Environment and the 
National Water Commission, among others) as those responsible for that country’s 
water crisis. In its non-binding verdict, the Tribunal’s jury found the following: the 
incapacity of the State (executive, legislative and judicial authorities) to establish 
effective mechanisms of access to environmental justice; and a growing deteriora-
tion of the human right to water in the country and the insufficiency of its juridical- 
political mechanisms to stop it. The Tribunal issued an alert because of the levels of 
social conflict throughout the country and the absence of instruments of citizen 
participation to channel it (TLA 2012).

In addition to handing down this decision, the Tribunal recommended that the 
Mexican State should respect laws, procedures, public policies and daily practices 
related to access to water and the environment to guarantee this as a fundamental 
human right and as a shared social good. It also emphasized the need to adapt them 
to the norms of equity, efficiency and sustainability as demanded by the country’s 
Constitution and the International Treaties it has signed and ratified. It further rec-
ommended a review of the system for the procuration of environmental justice and 
the establishment of jurisdictional organs with full administrative and budget auton-
omy that would be in charge of tutelage and the application of environmental laws 
in accordance with the principle of the separation of powers sanctioned by the 
Constitution (TLA 2012).

It is important to mention that the Tribunal based this verdict on international 
jurisprudence and the universal recognition of the Human Right to Water and the 
UN Resolution that recognizes this right. It also referred to earlier verdicts formu-
lated at previous Audiences, like those of 2006 and 2007, where many cases from 
Mexico were heard (TLA 2012).

Finally, at the level of the United Nations, in 2015 the international organization 
France Libertes presented – in writing – the case of the violation of the human right 
to water and sanitation in Latin America that resulted from the policies governing 
extractive activities (UN Human Right Council 2015). That text describes the criti-
cal situation in various countries, like Mexico, Guatemala and Honduras, due to 
their policies that regulate the extraction of minerals and natural gas, activities that 
affect water resources and the human rights of nearby populations (see Box 4.2). 
With international law on its side, that group issued a series of recommendations to 
those States which demand that they comply with, and enforce, the human right to 
water. It also called on the UN’s Special Rapporteurs for the human right to water 
and indigenous rights to pressure States to respect these rights. It ends its presenta-
tion with suggestions as to how to advance in these areas (eg. organizing groups to 
work with transnational corporations and private companies).
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4.5  Final Comments

From an integrated perspective, the human right to water is defined as the responsi-
bility of society to guarantee the satisfaction of basic needs for both present and 
future generations, without affecting ecosystems and hydrologic systems. This 
implies that State regulation is necessary to reach the goal, together with the partici-
pation of private and social stakeholders and actors. This vision seeks to attain inter-
national cooperation and solidarity in order to satisfy these needs in all countries, 
regardless of their economic, political or religious conditions. It also considers envi-
ronmental aspects by recognizing that satisfying those needs entails protecting the 
natural base that supports life on the planet.

It is important to emphasize that satisfying basic needs goes beyond guarantee-
ing an adequate water supply, for the water available must also be of sufficient 
 quality, and access must be open to all people. Likewise, it includes food production 

Box 4.2 Violation of the Human Right to Water and Sanitation in Latin 
America: A Consequence of Policies Extractive Activities
“With the growing scarcity and depletion of natural resources, businesses 
have to diversify their zones of exploitation but also their techniques. In this 
struggle for raw materials, Latin American countries are not an exception 
and they bear the cost of extreme and expensive methods, also known as non- 
conventional, such as fracking. In December 2013, Mexico decided to put an 
end to seventy-five years of state energy monopoly on natural resource exploi-
tation to open the sector to new extractive projects based on non-conventional 
methods. This leads inevitably to intensive water use, with serious conse-
quences for local communities’ fundamental right to water: contaminated 
surface and ground water rendering it non-potable, increased water stress, 
competition between different water uses, serious health issues such as poi-
soning, skin diseases and malformations.

In Mexico (in Sierra Norte de Puebla region), in Guatemala (Petén region) 
and in Honduras, concessions to extractive industries have been awarded in 
extensive areas. In these countries, local communities have difficulties in 
expressing their concerns. They are either completely absent in decision mak-
ing processes or only involved in late stages, the dialogue remaining between 
the State and businesses.

In Latin America, many civil society organizations get together to mobilise 
around the harm done to their environment and to defend their fundamental 
rights in States where governments is in collusion with businesses the extrac-
tive industries. We denounce the devastating effects of extractivism, which are 
worsened by an increasing criminalization of social movements protesting 
about large-scale industrial projects.”

Source: UN Human Right Council (2015)
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for subsistence, the appropriate use of irrigation water, and the conservation of 
aquatic ecosystems (lakes, mangrove forests and rivers where fishing is practiced), 
democratic water management through social participation in decision-making 
regarding uses and distribution, and the conservation of water resources and ecosys-
tems. It further entails guaranteeing respect for development modalities, lifeways, 
and community identities in territories with peasant and indigenous populations 
where the sustainable use and management of ecosystems and water resources 
depends on uses and customs that preceded state legislation.

While the integrated perspective on water as a human right is an ideal to be 
reached by society, in practice it has been simplified to satisfying the basic need for 
clean drinking water. In other words, the complexity and interconnection of water 
with development, social wellbeing, health and environmental protection, cultural 
identity, political participation, and self-determination, has been narrowed to just 
guaranteeing an adequate water supply to satisfy the essential needs of the popula-
tion. This simplification allows States to assume their commitment to respect the 
right to water by creating, reforming or improving laws –political and institutional– 
and implementing mechanisms of compensation and governmental responsibility to 
guarantee water to the entire population.

Problems arise when States do not comply with international agreements through 
acts of omission or commission, and thus become permanent violators of human 
rights; a situation that currently characterizes most Latin American States (espe-
cially Mexico) and is reflected in the diversity and frequency of conflicts over water 
in this region.

The perspective that stresses the importance of complying with international 
agreements and resolutions concerning the human right to water and sanitation, and 
of achieving the Post-2015 Sustainable Development Agenda (eg. ensuring the 
availability and sustainable management of water and sanitation for all), holds that 
it is essential for States to assign larger budgets to solve the problems of poverty and 
social marginality (UN Water 2014). By doing so, advances would be made towards 
forging respect for such essential and elementary rights as access to water for all 
people, and States would no longer be permanent violators of international agree-
ments and commitments.

Through social pressure and political lobbying it is possible to reorient the acts 
of the State towards implementing legal measures and public policies that contrib-
ute to resolving the essential problems of the population, such as supplies of drink-
ing water. In this regard, the role of civil society and social movements is essential 
in remodeling the priorities of States towards defending the collective interest and 
respecting human rights, and it is in that context that ethical tribunals gain relevance 
as alternative instances of environmental justice and defense of the human right to 
water.
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Chapter 5
Crime, Corruption, Terrorism and Beyond: 
A Typology of Water Crime

Kyungmee Kim and Ashok Swain

Abstract Water security is a multifaceted concept that spreads over political, 
social, economic and biophysical fields, becoming increasingly important in the age 
of looming global water crises. Previous research outcomes suggest that escalating 
global water crises are the results of governance failure not limited to physical 
shortages of freshwater resources. Water crime is defined in both procedural and 
moral terms as wrongdoings determined within the legal justice systems and social 
norms. This chapter explores water crimes in different dimensions with examples 
from the Global North and South and establishes typologies as follows: mismanage-
ment of water resources causing significant social harms and environmental dam-
age; corruption allowing allocation of water resources for a favoured party, using 
public office for private economic and political gains and adding payments for more 
effective service delivery; and, terrorism targeting water infrastructure and systems 
and affecting water security in water scarce regions. A broader framework to under-
stand the multiple dimensions of water crime is an essential precondition for estab-
lishing a comprehensive strategy for achieving water security.

Keywords Water • Security • Crime • Governance • Management • Terrorism

5.1  Introduction

Freshwater constitutes only 3% of all water on the planet, and only one-third of  
it is available for use as the rest is tucked away in glaciers and snowfields. 
Freshwater is critical to human survival and wellbeing, but this vital resource is 
unevenly distributed. Many of the water systems supporting an increasing human 
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population and the ecosystem have been under stress from overexploitation (Swain 
2004). Access to drinking water is considered as a universal right to all humanity, 
but approximately one in nine people do not have access to safe water and 2.5 bil-
lion people lack access to improved sanitation, causing the death of 842,000 people 
each year, mostly children from diarrheal diseases (Prüss-Ustün et  al. 2014). 
Climate change has further escalated this perilous situation by altering patterns of 
weather, water availability and demand around the world (Swain 2012). In this 
context, water crises are being viewed as the most serious risk to business and 
society by the Global Risk 2015 Report prepared for the World Economic Forum.

Scientific research outcomes started during 1990s have addressed that increasing 
water scarcities have affected water management on all levels of society, and that 
pressure on water resources for human needs and ecosystem services has been 
incremental (Falkenmark 1990; Falkenmark et al. 1990). Water is critical for pro-
ducing food and the source of livelihood for 70% of the population from developing 
countries. Freshwater serves a vital role in the ecosystems such as in rivers, lakes 
and wetlands. Milly et al. (2008) argue that the stationarity of water, the key assump-
tion that natural systems fluctuate within an unchanging envelope of variability, has 
been dismissed due to the anthropogenic activities in river basins and climate 
change. The human activities and modification of watersheds by dams, reservoirs 
and diversions have altered the hydrological cycle on a significant scale. Coupled 
with population growth, available freshwater per capita is drastically decreasing, on 
the other hand, demand for water is rapidly increasing for industrial purposes. 
Degradation of freshwater ecosystems reinforce the cycle of decline and disturb 
ecosystem services.

Water is a complex resource with unique characteristics of limited transferabil-
ity, seasonal and intra-annual variability, and irreplaceability. A water crisis is not 
only physical water shortage, but also a lack of access to clean water caused by 
economic, social and political constraints. In addition to the biophysical aspect, 
some focus on the supply and demand side while policy and management fail to 
properly respond to the impending crises (Biswas 1997; Lundqvist 2000). 
International policy frameworks have been developed to address the global water 
crises. The United Nations has been raising public awareness on looming global 
water scarcity since the United Nations Conference on the Human Environment in 
1972. The discussions on water issues have continued through the United Nations 
Conference on Environment and Development in Rio de Janeiro (1992) and the 
United Nations Conference on Sustainable Development (2012).

Water security has emerged within discussions on ‘alternative security’ attempt-
ing to broaden the security agenda (Buzan 1991; Klare 2001; Jägerskog et al. 2014). 
Prior to the 1990s, the discussions on security mainly took place in strategic studies 
focusing on aspects of military and defence. The broadened security agenda during 
the beginning of the post-Cold War era was more inclusive to the security threats 
coming from political, social, economic, and environment sector. Buzan (1991) 
finds security refers to “the ability of states and societies to maintain their indepen-
dent identity and their functional integrity” and notes that the environmental changes 
will transform the security environment in all sectors, perhaps even at all levels of 
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society. Security is often defined by threats and vulnerabilities. Water is fundamen-
tal to human survival and development and an essential component to well- 
functioning ecosystems. As such, a severe water shortage can be a threat to the 
functional integrity of vulnerable societies. Connecting water and security concepts 
has been done by policy actors and academics. For example, the Global Water 
Partnership (2010) defined water security as an overarching goal where “every per-
son has access to enough safe water at affordable cost to lead a clean, healthy and 
productive life, while ensuring the environment is protected and enhanced.”

Water security has four broad aspects: first, a constant availability and access to 
water should be guaranteed; second, avoiding excessive quantities of water is essen-
tial to prevent water related natural disasters; third, an acceptable quality is required 
for water use; and fourth, satisfying human needs is the basis for achieving water 
security. The definition by Grey and Sadoff (2007) embraces the first three aspects, 
that water security is “the availability of an acceptable quantity and quality of water 
for health, livelihoods, ecosystems and production, coupled with an acceptable level 
of water-related risks to people, environments and economies.” Witter and Whiteford 
(1999), on the other hand, extend the definition to include human needs “necessary, 
at an affordable price, to meet both the short-term and long-term needs to protect the 
health, safety, welfare and productive capacity of position.” In a review of the water 
security concept, Cook and Bakker (2012) point out that none of the existing terms 
capture the complexity of water-related issues and that an integrative framing can be 
beneficial to include various stakeholders and human and ecosystem health con-
cerns. As defined above, water security conceptually penetrates the multiple sectors 
and users. The concept plays an important role since the conceptual boundary of 
water security influences policy goals and interventions.

The water security problem is a complex multilevel policy goal that requires the 
efforts of all levels in society, even those beyond the water sector. Governance is one 
of fundamental challenges where both technical and ethical questions are raised. 
Mismanagement of water is never a purely technical problem but a consequence of 
governance failures such as negligence, corruption and insufficient institutional and 
human capacity. Mismanagement has dire consequences on human well-being and 
ecosystems. Recognising governance failures as a key threat to water security opens 
the discussion on the criminal aspect of water security. Water crime as a term 
explores the connection between ethical norms and legal frameworks, emphasizing 
questions on accountability in water security issues.

This chapter will provide an overview on water crime, a term which lacks a clear 
definition. Previous research on the criminal aspects of water have focused on legal 
frameworks and compliance mechanisms (Franz 2011; Burns et al. 2013). Laws and 
regulations are crucial in the operational aspect of water crime. Compared to other 
natural resources, water is neither easily exploitable nor transferrable due to its 
sheer volume and weight, and is irreplaceable for human consumption, food pro-
duction and industrial activities. Unlike other natural resources these aspects force 
us to apply the conventional frameworks of crime, corruption and terrorism in the 
water sector. Water crime can have drastic impacts beyond water on food and energy 
security, livelihoods and the environment.

5 Crime, Corruption, Terrorism and Beyond: A Typology of Water Crime
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The earliest evidence of criminalising misdeeds in water management can be 
found in the Code of Hammurabi created in 1785 B.C.E (King 1910). The Code 
states that one shall be punished for negligence in managing its own irrigation 
canals that caused damage to adjacent fields. The primary modern definitions of 
crime are in two categories, the moral and procedural (Farmer 2008). Moral defini-
tions focus on moral wrongdoings in criminal activities, or mala in se. On the other 
hand, procedural definitions define crimes as “an act capable of being followed by 
criminal proceedings having a criminal outcome, and a proceeding or its outcome 
is criminal if it has certain characteristics which mark it as criminal (Williams 
1955),” or mala prohibita. Traditional ideas of moral consensus and moral relativ-
ism have influenced moral definitions of crime, however legal justice, social harms 
and the scope of criminal laws have influenced the development of procedural 
definitions.

Environmental crime can be defined in procedural, legal and moral terms. For 
example, the European Commission defines environmental crimes as “acts that 
breach environmental legislation and cause significant harm or risk to the environ-
ment and human health” (European Commission 2015). This definition emphasises 
the criminal acts as violating procedural norms while causing social harms. On the 
other hand, public and media scrutiny on environmental crimes is not only limited 
to the violation of laws, but also focuses on the impact on environment and social 
harms. Increased public awareness on the role of the private sector for environmen-
tal and social responsibility plays an important role in extending public scrutiny to 
the broader scope of environmental crimes. Defining water crime, in this context, 
encompasses the moral and procedural definitions of crime. For example, industrial 
operations violating laws and regulations are water crimes regardless of the level of 
consequential social harms. The public, however, can recognise some activities that 
cause significant damage to the environment as ‘crimes’ although these activities do 
not violate the law.

Corruption is one of the major causes of the water governance crises contributing 
negatively for achieving water security. In the water sector corruption is widespread 
globally throughout water resource management, drinking water and sanitation, irri-
gation and the hydropower sector (Transparency International 2008). Most transac-
tions driven by corruption are unlawful and even criminal since they violate rights 
and cause significant social harms. Corruption in water and its related sectors occur 
in various forms, scopes and scales. Defining corruption is problematic because its 
definition depends on what is modelled and measured (Jain 2001). The most widely 
used definition of corruption is “the abuse of entrusted power for private gain” by 
Transparency International. Corruption influences a wide range of government poli-
cies on economic spending on water related infrastructure, water rights and alloca-
tions and management practices of water systems. In this chapter, water corruption 
will be categorised into three different forms: political, economic and bureaucratic 
corruption.

‘Water terrorism’ has become one of the emerging concerns in regions experi-
encing severe water scarcity and escalating armed conflicts. The link between water 
and terrorism can be investigated on at least two dimensions. First, a deliberate act 
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to destroy or disrupt water infrastructure may be directly responsible for damaging 
areas of ‘enemy’ groups or inducing water scarcity for the opponent. Terrorist 
groups might also poison or pollute water storage and distribution facilities in an 
attempt to cause harm to the opponent. Thus, water becomes one of the strategies by 
terrorist organisations. Second, water has broader linkages to terrorism. Growing 
water scarcity threatens the livelihoods and human security in arid regions and 
increases the potential to facilitate a socio-economic setting for terrorism to germi-
nate and sustain itself.

Global water crises cause greater water scarcity and undermine the effort to 
achieve access to clean water for all. Water consumption is rising steeply, and fresh-
water sources are becoming depleted and unreliable for human consumption in 
many parts of the world. Water tables are falling on every continent while rainfalls 
and extreme weather events are less predictable. Water scarcity and extreme weather 
events may force states, riparian states, communities and individuals to take con-
flicting positions. In such situations of power asymmetry, one party may try to 
engage in terrorist acts or support terrorist groups as part of its strategic asset, vis- 
à- vis its powerful enemy. Terrorism over water can be observed at different levels of 
society. Water issues can create terror groups within a state and between riparian 
states as water disputes tend to become more complex and difficult when interna-
tional water systems are shared with a hydrohegemon.

5.2  Water Crime by Mismanagement of Water

Criminal aspects of mismanaging water are closely associated with the conse-
quences causing significant social harms. Environmental laws and regulations aim 
to control and monitor the impact of human activities on the environment. Depleting 
freshwater water resources and declining water quality are critical reasons for law 
and regulation to manage water resources. Water laws are tools in regulating water 
allocations, water quality, water quantity, and management of water sources includ-
ing protection and conservation of watersheds. In order to ensure the quality of 
water, water laws comprehensively dictate the regulations on the discharge of 
domestic sewage, animal and agricultural wastewater and hazardous substances 
from industrial activities to watersheds. Compliance, monitoring and assistance 
mechanisms include on-site inspections, evaluations and investigations, and off-site 
data collection, review, reporting, programme coordination, oversight, and 
support.

There are many forms of disobedience of compliance regimes, here three types 
are introduced as follows: (1) breach of a water licence, water use permit, or allot-
ment by individuals, households or larger business establishments so called ‘water 
theft’; (2) insufficient wastewater treatment systems and illegal disposal of pollut-
ants and wastewater into sewer systems and watersheds by households and business 
establishments; and (3) falsification in reporting on water quality. Water thefts often 
occur in  locations experiencing regular water shortages in both developing and 
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developed countries. According to media reports, water thefts have become increas-
ingly common in the US state of California as the state is experiencing its worst 
drought on record, so much so that the state authority declared a drought State of 
Emergency in January 2015 (US State of California 2015). One of the cases in 
California involves individuals stealing water from fire hydrants (see Baxte 2014; 
Bender 2015; and Foran 2014).

Water theft also includes tampering with water taps in order to bypass water 
meters and disconnecting or connecting from the public water supply systems with-
out permits. In agricultural water use, water theft is a common and reoccurring issue 
that affects the water use efficiency in canal irrigation systems (Gelles 2000; 
Gorantiwar and Smout 2005; Ray 2011). VanderMeer (1971) outlined seven ways 
of water thievery in canal irrigation as well as the frequency and factors affecting 
the behaviour. When irrigation water supply is the critical factor to determine crop 
yields, farmers are keen to maintain the irrigation water supply to their fields. 
Irrigation canals provide water supply to the fields that are distant from direct water 
sources, yet the distribution and delivery of water to the field varies by the location 
of farmland. Upstream farmers can obstruct the waterway to prevent the flow of 
water downstream, or some farmers may have priority access to irrigation water due 
to their influence.

Falsifying water related data and reporting is a criminal activity under law. 
Pollution and quality control of water is heavily dependent on the system to review 
and monitor reports and data from industry or regulatory bodies. Various types of 
falsification of data and statements with false information can be subjected by law 
enforcement if the mismanagement had a criminal intent and caused harmful social 
impacts.

Water laws and regulations are important tools that provide authorities to opera-
tionalize the goals to ensure water security for all, but limitations exist in adapting 
to new threats and challenges as well as broadening the policy to integrate other 
environmental issues connected to water. Innovations and new technologies have 
provided new ways of developing natural resources. However, these new develop-
ments sometimes have harmful impacts on water resources and the environment. 
For example, laws have permitted mining and hydraulic fracturing (or fracking) for 
natural gas extraction in many countries. Hydraulic fracturing is a technology to 
extract natural gas stored in shale by injecting large amounts of water with addi-
tives into the well drilled in the shale layer. This acts to pressurise networks of 
fractures in order to bring the natural gas to the earth’s surface. On average, 20 
million litres of water and 200,000 l of acids, biocides, scale inhibitors, friction 
reducers and surfactants are injected in each well (Howarth et al. 2011). The sig-
nificant volume of water used for fracking imposes the risk of ground water con-
tamination. As such, some policy makers call for the ban of fracking methods at the 
state level in the United States. For instance, Holzman (2011) found the evidence 
of methane contamination in private wells near fracking sites. Aldhous (2012) 
points out the comprehensive risk on human health caused by fracking through 
air  pollution, groundwater contamination, and illegal discharge of pollutants, 
and accidents. The Government of France enacted a ban on fracking in 2011 and 
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its constitutional court rejected an appeal to overturn the ban in 2013 (BBC 2013). 
Cases of moratorium or legal ban on fracking can be found at the subnational level 
in Australia, United Kingdom, and United States (see ABC News 2015; BBC 2015; 
The Guardian 2015). Discussions on fracking present challenges in developing 
water resources while balancing the needs for energy security, the protection of 
watersheds and ecosystems and, safeguarding clean water for human health. The 
water footprint of the energy production is significant overall, but the lack of data 
makes it difficult to quantify the trade-offs between water and energy production 
from other energy sources.

5.3  Water Corruption as Water Crime

A number of scholars have suggested typologies of corruption through an empirical 
analysis (e.g. Roebuck and Barker 1974),1 degrees of moral violation (Heidenheimer 
1989), scales and methods (Punch 2000). In this section, water corruption is catego-
rised into grand and petty corruption. Grand corruption refers to corruption occur-
ring in a larger scale often with political back-ups or corruption activities which 
influence high-level policies and decision-making processes. Grand corruption is 
committed by or involves elites who would exploit their power to make economic 
or political gains. Distinctions between active and passive corruption are more 
important in a legalistic sense while the corruption is conducted with deliberate 
motives and decision-making processes. Petty corruption refers to an exchange of 
small amounts of money or valuable commodities for minor favours. Petty corrup-
tion appears to be common in developing countries and has a bureaucratic nature. 
Mid-level to low-level public administration is often involved with petty corruption 
rather than high-level.

5.3.1  Grand Corruption

Political corruption pervades in high-level public offices and political elites who are 
motivated to achieve their political aims and agenda through corruption. Peter and 
Welch (1978) assume that “political behaviour is corrupt when it violates some 
formal standard or rule of behaviour set down by a political system for its public 
officials.” Their definition of political corruption limits the scope of corruption 
within illegal activities, but a broader definition of political corruption includes not 

1 This author delineates eight types of crimes by police including corruption of authority, kick-
backs, opportunistic theft, shakedowns, protection of illegal activities, underhand arrangements, 
direct criminal activities and internal payoffs. See: Roebuck, J. B., & Barker, T. (1974). A typology 
of police corruption. Social Problems, 21(3), 423–437.
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only procedural crime but also compromises of morality and integrity. Vargas- 
Hernández (2009) defines economic corruption as “the sacrifice of the principal’s 
interest for the agent’s interest.” Economic corruption refers to the acts of transfer-
ring public wealth for private gains. Economic incentives are strong motivations in 
corruption cases when the lack of anti-corruption measures prevail. Public adminis-
tration or bureaucratic corruption refers to the behaviours of public agents neglect-
ing the principles of efficiency, truthfulness and rightfulness. Public administration 
corruption causes the transfer of public benefits to private gains by taking advantage 
of the entrusted power, as for example, in the form of nepotism that results in the 
transfer of benefits from society to family members (Vargas-Hernández 2009).

Water as a vital natural resource is an important instrument to advance political 
aims and agendas. Water related infrastructure such as hydropower dams, irrigation 
systems and public water utility systems can be a target or driver of political corrup-
tion. High-level politicians and officials can influence the policy level of public 
spending, including infrastructure development where uneven political and eco-
nomic power can immensely influence the outcome of decision-making (Johnston 
1997). Privatisation of public services including water utility systems, hydropower 
sector and irrigation systems have become a trend in recent decades. For example, 
infrastructure development has increasingly adapted Build-Operate-Transfer 
(BOT), Build-Own-Operate-Transfer (BOOT), or Build-Lease-Transfer (BLT) 
schemes for private developers and operators in public investment projects. 
Procurements for public infrastructure involve significant amounts of financial 
incentives for the private sector where public agents can be key actors and may be 
politically and economically motivated.

One of the relevant cases of water related corruption involving high-level deci-
sion makers is the phenomenon of water grabbing through large-scale land deals. 
The food price crisis of 2007–2008 and 2011–2012 is one of the drivers of growing 
interest in farmland as an economic asset in Africa, Asia and Latin America (Cotula 
2012). Land Matrix (2015) identified 1043 concluded land deals covering more than 
38 million hectares globally. Without an adequate and sustainable water supply, 
agricultural projects are far from viable. Rulli et al. (2013) provided the quantified 
annual water requirements of the recent land acquisition claims (47 million ha) at 
approximately 31 billion cubic meters of green water (rainfed) and 14 billion cubic 
meters of blue water (water needed for irrigation). The blue water requirement 
accounts for approximately 10% of total freshwater withdrawal for the agricultural 
sector, which accounts for 271 billion cubic meters per year (FAO AQUASTAT 
2010). Metha et al. (2012) argue that water is both a target and driver of recent land 
acquisitions and the impact of land deals influences the future use and benefits of 
water rights and changes in tenure relations.

The term ‘land grabbing’ involves normative value proposition assuming the 
process of ‘acquisition’ includes the violation of the rights of local populations. The 
term ‘land acquisition’ is value-neutral, while the term ‘land investment’ is associ-
ated as a positive value with financial transactions between investors and invested 
assets. ‘Water grabbing’ refers to situations when the rights to access water resources 
are taken away from communal users by a powerful actor using force or other 
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unlawful measures without free, prior and informed consent of the affected users. 
‘Land grabbing’ assumes that the decision making process behind the deals are cor-
rupted by either political or economic powers. Corruption causes and affects land 
grabbing by creating governance failures at various levels (MacInnes 2012). Public 
officials are important agents allowing land grabbing by bypassing or ignoring safe-
guards or laws for the favoured parties.

Actors engaged in land grabbing are often governmental officials, politicians, 
private investment funds, multinational agricultural companies, domestic investors, 
consultants and other private sector actors providing services to the deals. Most 
large-scale land deals are signed between public offices, often government entities 
on the ministerial, provincial or district level, and investors of both foreign and 
domestic origin (Deininger and Byerlee 2011). In cases, where foreign investments 
are restricted, foreign investors collaborate with domestic companies to acquire 
licenses. Many African countries have adopted legal reforms to promote foreign 
direct investments including the legal safeguards against discriminatory and arbi-
trary treatment and the government facilitation for large-scale investments (Polack 
et al. 2013).

Sometimes the lack of transparency in land deals, e.g. non-disclosure of parties 
in contracts, limits the possibilities to inquire accountability to the responsible party. 
Polack et al. (2013) analysed the legal frameworks of 12 African countries in rela-
tion to promoting accountability in relation to large-scale land acquisitions and con-
cluded that the legal shortcomings to protect the local farmers rights undermine the 
pathways to greater empowerment. One of the legal conditions constraining this is 
limited access to information. Only six African countries (Angola, Ethiopia, Liberia, 
South Africa, Uganda and Zimbabwe) have legislation to guarantee the freedom of 
information that would enable citizens to gain access to information held by govern-
ment agencies (UNESCO 2012). These conditions lead to difficulties in establish-
ing the accountability of governments and investors for the loss of land by local 
farmers and communities.

Another ambiguity found in large-scale land deals is the resources required for 
project implementation such as water and electricity. Cotula (2011) points out the 
lack of clear provisions in water supply in the contracts for large-scale land deals. In 
principle, foreign investors are subjected to the domestic laws for water use and land 
tenure rights, unless international investment agreements, including Bilateral 
Investment Treaties, provide additional rights (Smaller and Mann 2009). Measuring 
the impact of water grabbing on local livelihoods and environment is problematic if 
the provision and implementation of domestic laws are unclear and lagging behind.

Feasibility studies, Environmental Impact Assessment (EIA) and Social Impact 
Assessments (SIA) are often formal requirements in large-scale investment plan-
ning in many national legislatures. The scope and effectiveness of EIA and SIA can 
be largely limited because the outcomes and recommendations of these assessments 
are systematically not reflected in strategic decision-making process, i.e. earlier in 
the project planning period (Bina, 2007). A lack of monitoring components in 
EIA implementation is also problematic since by no means are there mechanisms 
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to ensure monitoring of project impacts and to rectify impacts that were not previ-
ously identified though an EIA (Momtaz 2002).

At the policy level, political elites can promote foreign direct investments and 
other large-scale agricultural expansion schemes that justify large-scale land acqui-
sitions. For example, state-driven biofuel policies in Mozambique have attracted 
foreign and domestic investors to grow water intense crops that have caused conflict 
due to competing land and water use by governments/investors and communities 
(Nhantumbo and Salomão 2010). Foreign Direct Investment (FDI) in agriculture 
has been increasing during last decade due to increased demand in agricultural com-
modities and investment interests by transnational corporations and state owned 
enterprises and changes in investment host-country policies on banning FDI in agri-
culture. Developing countries have lifted their ban on FDI in agriculture, and instead 
have begun to promote the influx of FDI to modernise and improve the agricultural 
sector (UNCTAD 2009).

Among other forms of political corruptions land and water grabbing has signifi-
cant impact on the water and food security of the local population. Powerful actors 
can influence the policy making on land entitlement and FDI as well as the project 
approval processes including site selection, procurement and EIA that allows land 
acquisitions through large-scale agricultural projects. Challenges to govern land and 
water deals increase when there is a lack of transparency and information around 
contracts and projects. Overall, corruption is at the root of these governance chal-
lenges in various aspects.

Actors engaged in corruption aim to gain financially through inappropriate uses 
of power given to the offices entrusted by the public. Large-scale economic corrup-
tions in the water sector involve a number of corruption methods such as bribery, 
collusion, embezzlement, theft, fraud, extortion, and abuses of discretion. Both pri-
vate sector entities and public offices are involved in economic corruption in water 
and related sectors. Economic incentives are crucial elements in grand corruption 
cases, e.g. see the Lesotho Highland Water Project (Box 5.1).

Box 5.1 The Lesotho Highland Water Project
The Lesotho Highland Water Project (LHWP) is one example of a large-scale 
economic corruption case in the procurement of water infrastructure. LHWP 
is the largest water transfer scheme in Africa and supplies water to 
Johannesburg, South Africa from Lesotho while generating hydropower from 
the Orange-Senqu River. Phase 1 of the project created 4 dams and 110 km of 
tunnels with spending of two billion US dollars financed by the World Bank. 
In 1999, the civilian elected government in Lesotho commissioned an investi-
gation and audit on the LHWP, after which it discovered a mega corruption 
case involving 12 multinational companies and a senior government official, 
the CEO of Lesotho Highland Development Agency. The multinational com-
panies paid over two million US dollars to government officials for contract 
procurements (Haas et al. 2010).
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5.3.2  Petty Corruption

Corruption in water and its related sectors occurs in various forms, scopes and 
scales. Institutional frameworks such as bureaucracy and public administration play 
an important role in corruption. Weber (1964) regards corruption as a State centered 
phenomenon reflecting the malfunctioning of a rationalized bureaucracy. He also 
assumes the model of bureaucracy that acts according to the rules and public inter-
ests in a democratic political system.

Petty corruption in public administration occurs when the public service delivery 
for water supply has low efficiency (Davis 2004). So-called “speed-up” money and 
occasional bribery for service activation is paid to public agents by consumers and 
users. Uncertainty and unreliability in water service delivery increases the willing-
ness of consumers and users to cover small bribes as part of water service fees (Paul 
1995). Payments to junior staff of public water and sanitation agencies by house-
hold members has also reportedly been used for expediting applications for new 
connections, quick attention to water supply and sewer repair work, and the provi-
sion or ignoring of illegal service connections. The water utility systems in Indian 
cities heavily rely on the human capacity for monitoring meters and service deliv-
ery, however field staff have limited financial incentives to maintain integrity while 
the implementation of legal punishment for anti-corruption is systematically 
insufficient.

5.4  Beyond Conventional Water Crime: Terrorism

Many point out that defining terrorism itself is problematic (Ruby 2002). Terrorism 
can be defined as both violation of ethics and legal procedures. Paukste (2004) con-
cludes that terrorist offences are kinds of criminal offences with three characteris-
tics: they involve violence,  the targeting of innocent people, and are powered by 
ideological motivation. Water and natural resources motivate or influence terrorism 
in different contexts. The most established linkage between water and terrorism is 
water as a target of terrorism. Historically water has been a target or tool to achieve 
political and military aims (Gleick 2013). Gleick (2006) argues that water-related 
terrorism poses a real threat by possible attacks on water infrastructure and releases 
of chemical and biological agents into the water system. A framework linking ter-
rorism to water security is useful to analyse the risks of terrorism to water resources. 
The framework provides three aspects: water as a target of terrorism, water as an 
encouraging factor of terrorism, and water as an instrument of terrorism.

During conflict, the deliberate targeting of water storage facilities by terrorist 
groups may be directly responsible for inducing water scarcity or reducing the water 
quality of the opponent. Thus, water scarcity becomes part of a terrorist group’s 
strategy. Dams, water storage and conveyance systems can be targeted by terror 
groups. For example, in 1993 the Serbian militia intentionally damaged the Peruca 
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Dam in Croatia, causing a near collapse of the dam risking thousands of lives 
(Darnton 1993). In 2014, the Haditha Dam in Iraq was the target of ISIS terror, lead-
ing to air strikes by US forces. The Pentagon reasoned that “the potential loss of 
control of the dam or a catastrophic failure of the dam—and the flooding that might 
result—would have threatened U.S. personnel and facilities in and around Baghdad, 
as well as thousands of Iraqi citizens” (Collard 2014). This fear was not unfounded 
as ISIS had used its control of the smaller Fallujah Dam in early 2014 to flood bor-
dering lands, and withhold water to south and central Iraq. It is not only the water 
storage and supply that can be affected by terrorist acts, fresh water scarcity also has 
the potential to cause or contribute to the emergence and/or escalation of terror 
activities by weaker states or ethnic groups. Water shortage can potentially threaten 
agricultural production and energy supply, adding to the challenges of weak and 
poor countries and segmented societies (Goldenberg 2014).

Global water demand is rising steeply, and the lack of adequate supply of water 
is a problem in many parts of the world. Water tables are falling increasingly on 
every continent. Lower water levels are increasingly evident in the Middle East, 
North Africa and South Asia which are all projected to experience water shortages 
over the coming years due to increasing population and inefficient water manage-
ment. Several countries in these parts of the world already face serious problems in 
meeting rapidly increasing water demand. In this scarcity situation, shared water 
has increasingly become a source of tension. There are several examples of violent 
separatism and terrorist activities that have emerged over the issue of water. One 
clear case is the Cauvery River water dispute that resulted in violent acts by oppos-
ing groups in the southern part of India in late 1991, including several deaths and 
massive population displacement. South Asia is presently witnessing a number of 
violent internal conflicts over river water sharing. A dispute over the sharing of river 
water had also contributed to the violent separatist movement and terror activities in 
the Punjab province of India in the 1980s and 1990s. The Indus River water also 
plays a critical role in the Sind separatist movement in Pakistan (Swain 2009). The 
Middle East is also already suffering from chronic water shortages from decrepit 
water systems and deteriorating electricity supplies. But the conflicts and their after-
math, sanctions and security threats in the region escalated the risks in water 
resources and delivery systems that resulted in long-term health and humanitarian 
consequences (ICRC 2015). Many countries in the South are already suffering from 
a growing water shortage. Having weak state apparatuses and strong ethnic divi-
sions, these countries might be further predisposed to similar water scarcity induced 
terror activities in the near future. As the statistics suggest, countries with a low 
supply of freshwater are more likely candidates for violent civil war than countries 
with a high supply of freshwater (Hague and Ellingsen 1998).

In spite of several decades of alarm-bell ringing, the global water crisis remains 
unresolved and constitutes a huge challenge to humankind. Global climate change 
has added increased uncertainties to the water supply and demand situation. With 
increasing temperatures, sizeable reduction in precipitation and melting of glacial 
sources of major freshwater systems, fewer water supplies will be available for the 
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agricultural sector. Climate change will not only decrease the supply of freshwater, 
it may also enhance its demand in domestic, irrigation, industrial and ecological 
uses. It is true that the projected impacts of global climate change over fresh water 
supply might be huge and dramatic and may lead to civil war and state collapse. 
Already some research points to climate change induced water scarcity as a catalyst 
for the on-going violent civil war and brutal acts of terror in Syria (Kelley et al. 
2015). With the high climate related risks for water resources and environmental 
challenges, water scarcity and injustice can be used as an instrument for terrorists to 
mobilize supporters and to recruit new members (Box 5.2).

5.5  Conclusion

The concepts of crime, corruption and terrorism expand the criminal aspects in 
water security discussions. Intertwined with the global water crises, water security 
has become an important policy goal especially in countries with severe water scar-
city. Achieving water security is a battle with many front lines including water crime 
and corruption. The scope of water crimes is not limited to the water sector. Water 
is a vital resource to agriculture, hydropower generation, industrial activities and 
domestic consumption. Widespread corruption in the water sector greatly affects 
many aspects of water security indiscriminately in developing and developed coun-
tries: grand corruption has significant impacts to water allocation, and therefore 
livelihoods and wellbeing of populations; and, petty corruption lowers public trust 
in water service delivery systems and hinders necessary water sector reforms and 
investments. Water crime as a consequence of negligence and mismanagement 
decreases the water quality, therefore reducing overall water availability. Legal 
compliance mechanisms are often challenging to implement in both the developed 

Box 5.2 Water and Terrorism
Water scarcity/mismanagement causing terrorism

• Shortages, poor water quality, as well as lack of water storage causing 
drought and floods can increase regional instability and tensions that 
encourage acts of terrorism.

Water scarcity/injustice used as an instrument for terrorism

• Chronic water shortages and unequal distributions can be used by armed 
groups to mobilize supporters to commit terrorist acts.

Water resources as targets of terrorism

• Water infrastructure including dams, reservoirs and irrigation canals can 
be targeted by terrorist groups to strategically damage water systems and 
disrupt water supply to the population and, to a large extent, cause a mass 
displacement of population.
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and developing world. Various risks on water by terrorism exacerbate the complex 
linkages between water scarcity and violent conflicts. Broadened definitions and 
extended conceptual frameworks linking criminal aspects of water security can ben-
efit to integrate water crime, corruption and terrorism into water security. Further 
understanding water crime as a violation of law and regulation as well as a violation 
of ethical norms to cause significant social harms and environmental impacts 
enhances current legal and regulatory measures to protect and manage water 
resources.

Terrorism, on the other hand, is an emerging and significant threat to global secu-
rity in recent decades. The linkages between terrorism and water are more intricate 
than the classical view which views water as a target of terrorist attacks. In addition, 
water can be a driver of terrorism as well as as an instrument to promote terrorism. 
In this context, crimes committed by terrorist organisations can affect the quality 
and quantity of water resources in areas where terrorism is prevalent. Humanitarian 
consequences of terrorism to water suggest that water is a crucial aspect of human 
security. Unlike other water crimes terrorism has a broader scope and impact that 
can span national borders or even cross-regions. Efforts to counter the risks of ter-
rorism to water resources require more integrated and inclusive approaches with 
cooperation among actors in security, humanitarian, water resource management 
and the development sector. Enhancing the knowledge and understanding the link-
ages between water and terrorism alongside other water crimes can improve the 
overall approach to ensure water security in challenging situations.
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Chapter 6
Water Security Is Job Security: Water 
as an Enabler for Livelihoods

Sarah Dickin and Luca Di Mario

Abstract Water flows through all aspects of our lives, sustaining ecosystems, 
meeting household needs, and critically, creating opportunities for a range of pro-
ductive activities. As pressures on the environment increase, understanding the role 
of water in supporting livelihoods is essential for ensuring the sustained wellbeing 
of human populations and ecosystems. This chapter examines a variety of pathways 
through which water of varying qualities and quantities enables livelihoods and 
incomes. Examples describing the role of water in securing jobs across a range of 
sectors are explored, including manufacturing industries, energy and agriculture. In 
particular, this chapter provides insight on the role of wastewater, an increasingly 
important resource, in providing jobs in growing cities worldwide. Barriers to secur-
ing water resources that impede economic opportunities and development, as well 
as emerging opportunities to reduce these obstacles are presented.

Keywords Water security • Water povery • Livelihoods • Water jobs • Wastewater 
• Wastewater agriculture

6.1  Introduction

Access to water resources enables a society to develop and prosper. A strong impe-
tus for achieving water security is its importance to a wide range of livelihoods and 
futures. Many sectors are dependent on reliable access to water, including agricul-
ture and food production, manufacturing, energy, healthcare, transport and tourism. 
Agriculture is the largest user of freshwater, with irrigation comprising 70% of 
withdrawals globally, while industry constitutes approximately 20% of the world’s 
freshwater use (WWAP 2012). In addition to the large quantities of water required 
by these sectors, water security necessitates an adequate level of water quality to 
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enable livelihoods, ensure wellbeing of human populations and maintain the integ-
rity of aquatic ecosystems. In short, water security is the provision of the right 
amount of water at the right quality.

Regional differences in economic and environmental conditions play a role in 
determining livelihood strategies. For instance, farmers growing water-intensive 
crops such as soybean are often situated in rain-fed areas and hydropower produc-
tion is concentrated in areas with significant surface water resources. In many 
regions livelihood strategies are strongly influenced by water stressed conditions 
and variable water supplies. In low-income countries where agriculture contributes 
to approximately 15% of overall GDP, compared with 1% in high-income countries, 
livelihoods are particularly vulnerable to water scarcity and variability (Amarasinghe 
and Smakhtin 2014). For instance, in Sub-Saharan Africa over 70% of the popula-
tion depends on subsistence rain-fed agriculture for their livelihoods and has limited 
access to economic or technical ‘safety nets’ (IWMI 2014). This underlines the 
precarious dependence of many rural based economies on water for livelihoods. In 
high-income countries, water withdrawals within the industrial sectors are over 
40%, compared to 5% in some low income countries (WWAP 2012). However, 
shifts towards greater industrial production do not change our dependence on water 
resources to provide jobs and livelihoods. Many industries such as manufacturing 
and mining are critically dependant on access to water resources; moreover, they 
often require higher quality water than agriculture (e.g. food production and thermal 
cooling for energy production).

While we increasingly depend on water resources to ensure livelihoods, many 
productive activities overlook environmental needs for water. For instance, develop-
ment of water resources in Kimani catchment, Tanzania, has resulted in reliable 
water supplies and improvements in livelihoods and land-holding size, but has 
reduced environmental flows to the Usangu wetland downstream (Franks et  al. 
2013). However, provision of adequate water to nature by incorporating environ-
mental flows into management activities can have important positive impacts, such 
as diversifying livelihoods strategies and increasing capacity to cope with variabil-
ity (Schlüter et al. 2013).

6.1.1  Water Poverty and Water Wealth

Maximizing the productive potential of water, while balancing societal and environ-
mental considerations, is a significant challenge for reducing poverty and securing 
sustainable livelihoods. ‘Water poverty’ is a term used to describe the limiting of 
livelihood options and assets due to a lack of sustainable water resources (Kemp- 
Bendict et al. 2009). It is linked to both the properties of the water resource itself 
and the capacity of a community to efficiently and effectively use it (Sullivan et al. 
2003). However, it is important to recognize that the causes of poverty and their 
relationship with water resources are very complex, including important environ-
mental and socio-economic components (Namara et al. 2010).
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Environmental dimensions of water-related poverty are influenced by physical 
water availability. This depends on hydrological conditions, including absolute 
amounts available for use, the distribution of those resources, and their variability, 
including floods and droughts that contribute to fluctuations. Socio-economic con-
ditions influencing water-related poverty include the availability of infrastructure, 
institutions and capacities to use water effectively and efficiently (Grey and Sadoff 
2007). For instance, in Sub-Saharan Africa, high economic water scarcity is preva-
lent due to a lack of resources to obtain water for productive use (WWAP 2012). 
Water resources must be transformed into opportunities in order to enable liveli-
hoods, and systems that can create more benefits with a certain amount of water, 
such as through the use of technologies, have higher water productivity. These path-
ways may be limited by a range of barriers, including a lack of access to assets such 
as financial or human capital, and policy and institutional constraints, such as weak 
governance or social inequities (Nicol 2000). In the face of these challenges, secur-
ing adequate water quality and quantity enables a range of livelihoods options and 
thus is critical for poverty alleviation and achieving ‘water wealth’.

6.1.2  Threats to Water Security as an Enabler for Livelihoods

The growth of human populations together with processes of economic globalisa-
tion have significantly changed patterns of production, consumption, and use of 
environmental services. Human pressures on the environment are transforming 
earth’s life supporting systems, including the climate, nutrient cycles, biodiversity 
and ecosystem functions, which some have termed ‘overstepping planetary bound-
aries’ (Rockström et al. 2009).

These global changes greatly impact the hydrological cycle and in response are 
impacting the availability for water resources needed to sustain livelihoods. 
Watersheds are receiving considerable input of contaminants associated with devel-
opment activities, including excessive nutrients from agricultural runoff and indus-
trial wastewater, which have consequences for water quality and the integrity of 
aquatic ecosystems. For instance, excess nutrients create hypoxic conditions that 
alter ecosystem functioning and may damage water-based livelihoods such as fish-
eries (Díaz and Rosenberg 2011). Land use intensification, including deforestation 
and extensive agricultural production impact soil quality, and can affect the water 
balance of a watershed (Schilling et al. 2008). This degradation of ecosystems and 
their services especially jeopardizes the livelihoods of poor people, who rely on 
their provisioning services including food and fuel, especially during income shocks 
(Fisher et al. 2013). In addition, growing abstractions of water and high rates of 
groundwater use are occurring, in some cases where aquifer resources are finite. 
This overexploitation threatens many forms of livelihoods relying on sustainable 
water resources, for instance even the current use of quota-based water policies are 
not expected to protect the aquifer in the Upper Guadiana basin, Spain, and will 
result in income losses for rural communities (Várela-Ortega et al. 2011).
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Additionally, climate change has direct consequences for water security, further 
exacerbating water stressed areas and bringing more water to flood prone areas (UN 
Water 2010). More intense extreme weather events present increased risks to infra-
structure, for instance flooding is causing acidification of estuarine waters and 
increased disease risks for the A$120 oyster aquaculture industry in Australia 
(Davidson et al. 2013). Flooding and poor management responses in Thailand in 
2011 led to billions in losses due to impacts on global supply chains (Grey et al. 
2013). Critically, the increasingly unpredictable nature of precipitation patterns will 
most impact people without the ability to store water to buffer for these changes, 
such as farmers planting rainfed crops (Namara et al. 2010; Hall et al. 2014). As 
climate change increasingly contributes to a loss of stationarity in the hydrological 
cycle, it may become increasingly difficult to rely on many existing forms of job 
security, while other opportunities will emerge in sectors such as disaster risk 
management.

While providing significant gains to some populations, global environmental 
change is impeding the livelihoods of groups who contributed little to the dominant 
production patterns responsible for these outcomes. These disproportionate impacts 
show the need to promote water use in ways that allow sustainable livelihoods strat-
egies and equitable growth.

6.2  Diverse Livelihoods Rely on Water Security

Water is essential for most forms of production and creates economic opportunities 
across a range of sectors (Grey and Sadoff 2007). In this section a range of examples 
are explored that focus on different pathways through which water security enables 
livelihoods in various economic and geographic contexts. These examples touch on 
the role of water in various industries, including energy generation and manufactur-
ing, water-based livelihoods such as fisheries, and agricultural production. Across 
these cases, the inextricable links between secure water resources and the creation 
of sustainable jobs is emphasized.

6.2.1  Water as an Enabler for Industry

Global freshwater abstraction for industrial use totals approximately 731 km3/year 
according to the AQUASTAT database, and is closely linked to a region’s economic 
development (FAO-AQUASTAT 2012). Manufacturing is an important user of 
freshwater resources and consumes 27% of groundwater withdrawals (Döll et al. 
2012). The Great Lakes Basin, which accounts for around 20% of the world’s sur-
face freshwater resources, supports a range of industries, including manufacturing, 
large shipping routes, and hydropower facilities, and contributes 5 trillion USD to 
the economy and 39.3 million USD in private employment in the United States and 
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Canada (WBC 2013). In terms of GDP, this would represent the world’s 4th largest 
economy, greater than that of Germany, and highlights the immense importance of 
Great Lakes water security to economic activities. Manufacturing contributes more 
than five million jobs in the region, comprising many water intensive types of pro-
duction including paper, food and beverages, metals, chemicals including pharma-
ceuticals, and wood products (WBC 2013). Closely connected to manufacturing 
industries and agriculture, the cargo and shipping industry which transports bulk 
goods in the Great Lakes and St. Lawrence River is dependent on water levels in the 
basin (Krantzberg and De Boer 2008). In this productive region, human develop-
ment of these water resources, including construction of dams, river diversions, and 
channel modifications has ensured the water security required by many of these 
sectors. At the same time many of these industrial manufacturing activities threaten 
water security in the Great Lakes. The positive impact on labour markets and 
national economies and must be balanced with steps to ensure current and future 
ecosystem and human water needs.

In some regions growing demands for water are increasing conflict between 
alternative uses. In Bangladesh, groundwater use has led the rapid growth of the 
textile industry and significant job creation. In 2010 garment exports comprised a 
critical 82% of total merchandise exports from Bangladesh (Ahmed et al. 2014). In 
addition to contributing approximately 3.6 million jobs, this industry has increased 
employment opportunities for women in the formal workforce, employing 85% 
women (WWF 2014). Washing, dyeing and finishing consume 1.5 trillion litres of 
water, and produce significant volumes of highly polluted wastewater, particularly 
due to textile dyeing effluent, reducing the quality of water for other uses. In addi-
tion, overdrawing groundwater aquifers threatens these livelihoods. In Dhaka over-
use has led to a 20 m drop in the water table in the last decade (Chowdhury 2010).

Fisheries are a globally important industry and support the livelihoods of an 
estimated 520 million people, while also providing at least 20% of the protein intake 
of 1.5 billion people (FAO 2009). In some regions, such as India, Cambodia and 
Ghana, fisheries and post-harvest related activities are a key livelihood strategy for 
women, where they comprise approximately half of the sector’s workforce (Badjeck 
et al. 2010). However, fisheries are strongly linked to water quality and ecosystem 
integrity, which enable the use of this economically important natural resource. At 
a household and local level, small-holder fisheries are intensely dependent on 
healthy aquatic ecosystems to provide livelihoods, emphasizing their importance to 
water security. In Malawi fisheries provide employment to around 60,000 people 
directly, and around 450,000 people indirectly, but are negatively impacted by com-
peting uses of lake catchments (Jamu et al. 2011). In Chilika lagoon, in the Bay of 
Bengal, India more than 400,000 caste-based fishers have created and sustained 
livelihoods for decades, but are being threatened due to development of shrimp 
aquaculture (Nayak et al. 2014). Large-scale fisheries have also been impacted by 
over-use, such as the collapse of cod fisheries in eastern Canada in the early 1990s. 
In 1993 a moratorium on cod fishing directly impacted 30,000 livelihoods, with 
indirect impacts on livelihoods approximately 10 times that number (Milich 1999).
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While the tourism industry is an important source of employment opportunities, 
it is increasingly recognized as a large water user. Significant water inputs are 
needed for tourist accommodations and the industry often depends on the integrity 
of aquatic ecosystems for recreational activities. Due to the high value of the tour-
ism industry these water uses may outcompete other economic sectors for water 
supplies, but are likely unsustainable in some regions. For instance, Zanzibar, 
Tanzania, is a water-scarce island relying on freshwater lenses that has experienced 
a large growth in tourism and thus an increase in water use that is lowering the 
groundwater table, deteriorating groundwater quality, and causing saltwater intru-
sion (Gössling 2001). Continued unsustainable water withdrawals in Zanzibar are 
expected to impact the tourist industry as well as the livelihoods of local popula-
tions. Tourism in the Great Barrier Reef in Australia is particularly vulnerable to 
changes in water quality, which may increase disease risk and reduce biodiversity 
with consequences for the tourism industry, which contributes around 5.7 billion 
AUD to the Australian economy and approximately 70,000 jobs (Marshall et  al. 
2010; Deloitte Access Economics 2013). Degraded water quality and ecosystem 
functioning can result in expensive restoration efforts, such as in the Everglades 
National Park where a 13.5 billion USD 30–40 year plan is underway to restore the 
hydrologic properties of the ecosystem (NRC 2014).

6.2.2  (Waste)water as an Enabler for Agriculture

Pressures on water resources in the agriculture sector are increasing in line with 
growing populations and changing preferences in diets, and a rising demand for 
biofuels. In many low-income countries water security is critically connected to 
agricultural production, as this represents the main source of livelihoods. Rainfed 
agriculture comprises 80% of cultivated land worldwide, producing 60% of crops 
(Wani et al. 2009). Even in regions where withdrawals for agriculture are generally 
small, reliance on rain presents risks for drier catchments and seasons, which may 
be exacerbated by climate change. Many countries have invested in infrastructure to 
ensure agricultural water security, with 30–40% of irrigation water stored behind 
dams, which secures agricultural livelihoods against variable rainfall (World 
Commission on Dams 2000).

Today, the proportion of people living in cities accounts for more than 50% of the 
world’s population, up from 34% in 1960, resulting in higher demand for food and 
water resources (UN 2014). Migration towards cities to obtain better livelihood 
opportunities including jobs, services (e.g. health, education) and protection 
from  natural disasters, such as droughts, continue to drive urbanization globally 
(Seto 2011). With these rapid changes to city landscapes, urban and peri-urban 
 agriculture (UPA) has become an important income generating activity and a way of 
adapting to variable water resources. In addition, the current contribution of UPA to 
global food security is non-trivial. It is estimated that 68 million hectares are 
 cultivated under UPA including both irrigated and rainfed areas, which is larger than 
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of all rice growing areas in South Asia, and the trend continues to move upwards 
(Thebo et al. 2014).

With the expansion of urban settlements, wastewater is a growing and critically 
important source of water security for livelihoods. Concentrated development with 
concurrent increases in pollution loads that are released into the natural environ-
ment, as well as a higher demand for resources places substantial pressure on water 
supplies and waste treatment infrastructure in cities (and in the surrounding areas) 
(Corcoran et al. 2010). This especially impacts the availability of freshwater and as 
a response to this scarcity and the rise of marginal quality water flows, urban and 
peri-urban farmers often shift to using wastewater. About 20 million hectares (nearly 
10% of total irrigated land) are estimated to be irrigated with wastewater (Jiménez 
et al. 2010). In one survey, four out of every five cities in developing regions were 
using wastewater for irrigation, predominantly for local market sale and livelihood 
support (Raschid-Sally and Jayakody 2009). The use of wastewater is driven by its 
(van der Hoek et al. 2002; Hussain et al. 2002):

• Greater physical availability and reliability – as the only secure water source in 
some areas;

• Low cost – free or cheaper than other water sources; and
• Additional benefits due to nutrients and organic matter content.

While the health risks must be taken in to consideration (Dickin et al. 2016), the 
use of wastewater has several important implications for enabling livelihoods. The 
most important value added benefit associated with wastewater irrigation is attribut-
able to its constant and reliable supply, in other words water security (Fig. 6.1). 
Farmers irrigating with wastewater are able to crop during the dry-season and 
achieve year-round production, which increases revenues per hectare and gross 
annual incomes (Danso et al. 2014). For example, evidence from Ghana shows that 
additional revenues from dry-season cultivation only (with wastewater) contribute 
an extra 100% of income compared with rainfed agriculture systems in the same 
area (Danso et al. 2014). These benefits are evident from revenues generated by dif-
ferent farming systems in Ghana shown in Table 6.1.

A similar story can be inferred from the evidence collected by Buechler et al. 
(2002) along the Musi River in India, where about 50,000 people were estimated to 

Yield
increase

Savings on inputs

Waste(water) security

Fig. 6.1 The benefits of 
wastewater for urban and 
peri-urban farmers
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be directly or indirectly relying on wastewater. The Musi River relies on the waste-
water flows from Hyderabad, particularly during the dry season when the available 
freshwater dries up. Farmers irrigating leafy vegetables and fodder grass with 
wastewater generated income of around Rs. 40,000 and Rs. 135,000 per hectare per 
year respectively.

This increase is even greater in extremely dry contexts such as in Lima, Peru, 
where rainfall is almost absent (6–13 mm per year) and urban and peri-urban farm-
ers are able to cultivate vegetables and other crops nearly exclusively relying on 
wastewater availability (Merzthal and Bustamante 2008). Wastewater reuse in agri-
culture, if undiluted, may bring further benefits due to nutrients contained (e.g. 
nitrogen and phosphorous), which when recognised by farmers, may substantially 
offset the amount of fertilisers and input cost. For example, in Pakistan, evidence 
indicated a higher gross margin (Rs. 8369/ha) for farmers irrigating with wastewater 
vs. others irrigating with freshwater from canals (Rs. 1786/ha). This was mainly due 
to lower inputs costs (e.g. fertilizers) and higher agricultural yield (Hussain et al. 
2002).

Therefore, the contribution of wastewater to livelihoods is multi-faced (Fig. 6.2). 
This includes direct benefits such as greater yields, outputs and revenues at lower 
costs, and hence higher incomes, better returns for labour and greater access to 
agricultural assets. There are also notable indirect benefits such as greater business 
productivity, industrialization and market participation. These benefits are not 
restricted to agricultural activities in the peri-urban interface, rather they stretch 
beyond the agricultural sector. However, reliable economic comparisons are rare as 
farmers in rural areas are commonly used for comparison for studies on health and 
livelihood improvements (Dreschel et al. 2015). Further work is needed to provide 
additional evidence on the indirect benefits of wastewater use, such as ecosystem 
protection, health related risks and benefits, and climate change adaptation.

Table 6.1 Revenue generated in different farming systems in 2002

Location Farming system

Typical 
farm size 
(ha)

Net revenue (USD) per 
actual farm size per 
year (range)

Rural/
peri-urban

Rainfed maize or maize/cassava 0.5–0.9 200–450a

Urban Year-round irrigated vegetable 
farming (lettuce, cabbage, spring 
onion)

0.05–0.2 400–800

Danso et al. (2002)
aThese are typical values; subsistence production has been converted to market values. If farmers 
use parts of their maize and cassava harvest for home consumption, the actual net income would 
be lower
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6.3  Water Insecurity as a Barrier to Livelihoods

A range of social, economic, political and physical factors that create conditions of 
water insecurity can contribute to a loss of livelihoods, including environmental 
degradation, infrastructure needs, limited economic capital and ineffective gover-
nance mechanisms which impact access to and management of resources. Identifying 
the types of constraints that limit livelihoods sheds light on appropriate solutions to 
improve water security and highlights pathways to ensure an equitable balance is 
achieved between different users. Challenges associated with water governance and 
pollution of water resources are discussed as examples of obstacles to securing 
livelihoods.

Good water governance plays a key role in balancing trade-offs to ensure water 
security for both human and environmental needs (Bakker 2012). While water pro-
ductivity decreases poverty, the cost of water or rights to access water for income 
generating activities may represent barriers to livelihoods and disproportionately 
impact the poor (Namara et al. 2010). Equitable management of water resources is 
essential for ensuring that some livelihoods are not secured at the cost of others, 
however without adequate steps to manage competing demands this is a prevalent 
challenge due to formal and informal power imbalances. For instance, in West Java, 
Indonesia, textile factories seized water rights of smallholder farmers, while in the 
Philippines farmers using water in irrigation schemes experienced restrictions due 
to municipal uses (Watkins et al. 2006). In particular, transboundary water agree-
ments may result in uneven impacts on some livelihoods. Projects designed to 

DIRECT IMPACT
(strong evidence)

INDIRECT IMPACT
(evidence exists, but is weaker)

Production during dry 
season = Higher 

household income 

Economic benefits 
beyond the value 

chain

Improved ecosystems 
services enable  

livelihoods due to 
natural capital

Fig. 6.2 Direct and indirect benefits of wastewater
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secure water resources in one region can have widespread impacts on downstream 
populations, including increased water scarcity. For instance, hydropower genera-
tion can provide large contributions to water security and livelihoods, but may nega-
tively impact some groups that depend on the river systems for their livelihoods, as 
this development is often linked to river fragmentation and ecosystem disruption 
(WCD 2000). In Central Asia, large upstream water resources allow Tajikistan to 
generate electricity, but this has had implications for downstream livelihoods in 
countries practicing water-intensive cotton, rice and wheat irrigation. In the lower 
Mekong delta, more than 45 million people rely on the river system for their liveli-
hoods, which will be impacted by ongoing dam construction that will alter river 
ecology and income-generation from fisheries in particular (WWAP 2014). A gen-
der gap between men and women’s access to water for productive purposes is 
another challenge for enabling livelihoods, impacting the economic opportunities 
for many women and their households. Closing the agricultural gap by increasing 
access to assets, inputs and services including water resources would increase yields 
of women’s farms by 20–30% (FAO 2011). A lack of access to domestic water and 
sanitation supplies also has direct consequences for women in many countries, as 
this requires a substantial time input, reducing time available for productive activi-
ties that generate livelihoods.

Pollution of water resources due to contaminant input and agricultural run-off 
into surface and groundwater supplies severely threatens human health and income 
generating activities of many groups (Millennium Ecosystem Assessment 2005). 
For instance, contamination of the Ogoniland wetlands in the Niger Delta due to oil 
spills associated with the fossil fuel industry impacted the high biodiversity, provi-
sioning and regulating services of the ecosystem. This resulted in severe implica-
tions for indigenous groups depending on these services for their livelihoods (UNEP 
2011). In the case of urban and peri-urban agriculture, wastewater contains nutrients 
that are useful for supporting productive livelihood activities, as well as potentially 
harmful chemicals and pathogens. In many cases highly polluted wastewater may 
be the only available water source to farmers, however the benefits from using this 
water may be overshadowed by the possible health risks for farmers and consumers 
(Mara and Horan 2003; WHO 2006; Drechsel et al. 2009). Critically, the impacts of 
many long-lasting pollutants, such as persistent organic pollutants or heavy metals, 
threaten existing livelihoods as well as those of future generations.

6.4  Implications for Water and Livelihoods in a Changing 
World

Ensuring water security to enable livelihoods will require mitigating risks,  removing 
barriers and identifying appropriate interventions to maintain water use at sustain-
able levels. Specific strategies will differ between geographic regions with varying 
hydrological conditions; between low, middle and high incomes countries where 
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dominant water uses for supporting livelihoods vary between industries and agricul-
tural applications; and between particular circumstances such as water insecurity 
arising from natural hazards or conflicts. For instance, following conflicts or disas-
ters water security has been recognized as a first step in restoring livelihoods, eco-
nomic development and human wellbeing (UN Water 2013). In some cases, systemic 
changes to the environment will irrevocably impact jobs and livelihoods associated 
with water today, and require the identification of new opportunities. In addition to 
water needs, it is important to note that many sectors are also facing greater compe-
tition for land and energy resources, and solutions that address the nexus of these of 
issues are needed. Steps to address threats to water security must be taken proac-
tively to avoid expensive consequences and remediation down the road (Vörösmarty 
et al. 2010).

Innovations in policy options are needed to ensure sustained water security for 
livelihoods in changing environments. For instance, the OECD water governance 
initiative has recognized the important role of water in job creation and economic 
development. A key objective of this initiative was to provide policy guidelines to 
enhance management of water resources by engaging decision-makers at all levels 
(OECD 2015). Research into gender barriers in agriculture livelihoods has identi-
fied options such as collective ownership of land or irrigation water resources to 
reduce the gender gap. This allows women farmers to overcome challenges linked 
to lack of access to agricultural assets and scale constraints (Sugden et al. 2014). 
Increasing access to water through ‘smart-subsidies’ that allow investment in rain-
water harvesting may be appropriate in some contexts. Given the great importance 
of wastewater (treated and untreated) for many livelihoods, policy solutions should 
look towards integrating safer reuse alternatives and protocols, rather than adopting 
strict guidelines or bans. Full-treatment approaches for wastewater may not be fea-
sible to implement or enforce and may be detrimental for livelihoods, at least in the 
short run, and produce counterproductive effects on human health (e.g. undernutri-
tion) as often the supply of ‘salad greens’ for whole cities depends on wastewater 
use (Drechsel et  al. 2006; Drechsel et  al. 2009). Sanitation safety planning is 
increasingly promoted by the WHO to address safety and risk issues from farm to 
fork, protecting both consumers and livelihoods.

Technology advances, such as the use of alternative raw water sources and 
improvements in efficiencies will be needed in water stressed regions (Falkenmark 
2013). These investments also have the substantial potential for creation of jobs in 
sustainable water management. For instance, upgrading conventional stormwater 
infrastructure to alternative ‘green infrastructure’ that allows improved infiltration, 
evaporation and reuse requires substantial investment. Moore et al. 2013 identified 
136 occupations associated with attaining more sustainable water usage, including 
in agricultural, domestic and commercial sectors, restoration and remediation, alter-
native water sources, and stormwater management. In the United States, 10–15 jobs 
are created per $1 million invested in alternative water supplies, 14.6 in agricultural 
efficiency and quality, 12–22 in urban conservation and efficiency, 5–20 in storm- 
water management; and 10–72 jobs per $1 million invested in restoration and reme-
diation (Moore et al. 2014). In low-income countries, developing water systems that 
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can provide productive and domestic water supplies may provide synergistic effects 
and encourage additional income generating activities (Van Houweling et al. 2012). 
For example, challenges with rain-fed agriculture that relies on increasingly uncer-
tain water supplies have led to efforts in livelihood diversification. Households that 
have access to a form of productive water can diversify activities. For instance, 
domestic water supplies were used for pig-raising, drink stands, small eateries, tea 
shops, hairdressing shops, and motorbike washing in rural Vietnam (Noel et  al. 
2010).

In the case of wastewater, better treatment technologies that improve water qual-
ity will decrease health and environmental risks. While so far this is only possible in 
high income countries where taxes and user fees can pay for the services and addi-
tional energy inputs needed, wastewater treatment may open up different opportuni-
ties for resource recovery (e.g. systemic nutrient, energy and organic matter 
recovery) which may relieve pressure on aquatic ecosystems, enhance soil quality 
and reduce greenhouse gas emissions. At different scales this may result in substan-
tial positive benefits to ecosystems and free up ecosystems services (particularly 
downstream) which can positively impact a range of livelihoods that rely on natural 
capital such as fishers.

6.4.1  Holistic Solutions to Enable Livelihoods

Managing for water security has implications for many interconnected sectors, pro-
viding opportunities for additional dividends on investments. From a ‘nexus’ per-
spective, water insecurity is closely related to food insecurity, and has led to 
combined opportunities to manage these challenges. For instance, in Ethiopia, 
extreme water stress has led to recurring food shortages and loss of agricultural 
livelihoods. A ‘Productive Safety Net Program’ designed to provide livelihood 
opportunities during these water scarce periods through public works projects 
including water conservation activities improved groundwater recharge, and thus 
agricultural productivity and livelihoods were supported (Grosh et  al. 2008). 
Addressing these complex challenges in a holistic manner is important, and there is 
a need for research to assess competing policy and technology options to improve 
the ways water is used to support livelihoods. For instance, in the energy sector algal 
biofuel technology is being developed but is currently too energy and water inten-
sive and may have unknown impacts on coastal ecosystems (Chisti 2013).

Considering the integrated nature of many solutions highlights indirect benefits 
of water security for livelihoods, as benefits may extend to different scales and 
socio-economic contexts along the value chain. For instance, investment in safe 
drinking water and sanitation makes important contributions to productivity and 
participation in the labour market. Reducing the associated burden of water-related 
disease decreases lost work due to illness, while also allowing women to devote 
more time to productive activities and children to attend school, which leads to 
greater income-generating opportunities. The indirect benefits provided by (waste) 
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water security, may have upstream (e.g. inputs sales and distribution) and down-
stream (e.g. markets and distributions of products) effects, providing extra jobs and 
further income generating opportunities in cities and their peripheries (Buechler 
et al. 2002). Furthermore, freeing up good quality freshwater for other urban uses 
(e.g. drinking water or industries) in exchange for treated wastewater use in agricul-
ture could enable other livelihoods (Rao et al. 2015). Technological and manage-
ment choices should consider options that fit emerging local opportunities, such as 
those that can take advantage of resource recovery. Creating ‘win-win-win’ sce-
narios that decrease pollution, provide resources, and decrease or optimise costs and 
energy inputs enable better conditions to ensure livelihoods and sustainable devel-
opment in the long-run. At a global level, the UN adopted a series of Sustainable 
Development Goals (SDGs) in 2015 as part of a 2030 Development Agenda, includ-
ing a goal to ‘Ensure availability and sustainable management of water and sanita-
tion for all.’ This goal includes a range of targets related to achieving water and 
sanitation access, water resources management, and addressing water quality and 
risks, and has linkages to other goals and targets including disaster risk reduction, 
health and ecosystem integrity. The SDGs provide a framework to promote the 
importance of water in achieving social, economic and environmental objectives, 
and meeting these targets within countries will support a range of livelihoods and 
job opportunities (Schuster-Wallace et al. 2015).

6.5  Conclusions

Achieving and sustaining water security is likely to be an on-going societal chal-
lenge as the world is shaped by a growing array of changes impacting human popu-
lations and the environment. Despite these changes water will continue to be a 
source of livelihoods, economic wellbeing and prosperity. This chapter provides an 
overview of the importance of water for economic opportunities, providing another 
dimension to the human face of water security. Diverse examples illustrate liveli-
hoods enabled by continued access to adequate quantities and qualities of water, and 
demonstrate how water-related livelihoods strategies vary by geographical context.

New challenges to ensuring water security, including climate change and urban-
izing populations, are changing the way we think about water, who benefits from it, 
and its fate after it has been used (Falkenmark 2013). In addition to considering 
traditional surface and groundwater resources, alternative and emerging ways to 
secure water are discussed. The use of wastewater for urban and peri-urban farming 
in growing cities provides insight into new directions that will be required in many 
regions to enable water-related livelihood strategies. In many cases considering 
water and livelihoods alone is not enough, and an integrated or ‘nexus’ approach 
will be needed to avoid negative impacts on other sectors and ensure goals for sus-
tainable development are met. This chapter describes some of the obstacles to 
achieving water security that hamper access to livelihoods, as well as examples of 
policy and technology solutions that have been applied in particular contexts to 

6 Water Security Is Job Security: Water as an Enabler for Livelihoods



126

enable livelihoods. More of these solutions will be needed to provide diverse liveli-
hoods for growing populations, many of whom settle close to water resources and 
rely on their continued availability for economic opportunities.
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Chapter 7
Water Seekers, Carriers and Keepers: 
The Global and Gender Divide

Alice Bouman-Dentener

Abstract Not having access to sufficient and safe water for basic needs is a feature 
of extreme poverty. Inadequate water supply and sanitation continues to be the most 
harmful water risk for people and globally accounts for the largest economic losses. 
Although gender statistics on water are scarce and scattered, it is safe to say that the 
larger burden still falls on women and girls, who are the traditional water seekers 
and carriers in secluded communities and least developed countries, but generally 
do not have a voice in decision-making concerning water supply and management. 
It is argued that the water-gender-development nexus (SDG#5 – SDG#6 interface) 
is a promising and largely untapped connection to reach those furthest behind, in 
particular through the meaningful involvement of women at all levels and stages of 
water management processes as called for in Dublin Principle 3 for Integrated Water 
Resources Management of 1992. Voices of women from Sub-Saharan Africa, a 
region where water and gender divides are among the highest in the world, illustrate 
the ingredients and processes of women’s empowerment and their inclusion in 
water governance, and how addressing water in conjunction with gender has a posi-
tive and lasting impact on community development as a whole. A comprehensive 
water-gender-sustainable development strategy gives due consideration to women’s 
civil society, whose potential has been only marginally utilised to date.
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7.1  Introduction

Transforming Our World: the 2030 Agenda for Sustainable Development (General 
Assembly Resolution 70/1) aims to eradicate poverty in all its forms and dimen-
sions by the year 2030. It is an ambitious agenda that wants to reach the furthest 
behind first and which emphasises the importance of combatting inequalities, 
including by promoting gender equality and the empowerment of women and girls 
to achieve an all-of-society engagement and partnership for sustainable 
development.

The new Development Agenda includes a dedicated water goal  – SDG #6  – 
underpinning the importance of water security as the foundation and the glue for 
achieving food and energy security and for building safe and peaceful societies in 
which all human beings can lead productive lives in harmony with nature. SDG #6 
addresses the entire spectrum of water-related risks and includes targets for coop-
eration, capacity building and community involvement.

Despite the considerable progress made under the Millennium Development Goals 
(MDGs), today’s reality still is that water insecurity keeps millions of people in poverty, 
continues to obstruct human well-being and seriously threatens the ecosystems that sus-
tain our planet. The World Water Development Report 2015 describes reducing poverty 
through water management as a useful pro-poor framework for action and points to the 
links with water quality, access, livelihood opportunities, capacity building and empow-
erment, water-related disaster prevention and management, and ecosystem management 
(WWAP 2015).

Water is in everything and when trying to find a way out of poverty, access to 
sufficient and safe water for basic needs, for both domestic and productive uses, is 
a basic requirement. According to a recent GWP/OECD report, inadequate water 
supply and sanitation are the most harmful risks to people and continue to have the 
greatest economic consequence of all water-related risks, with estimated total eco-
nomic losses of US$ 260 billion annually; these losses includes the per capita esti-
mates of the value of time spent to fetch water (Sadoff et al. 2015).

There is ample documentation to prove that lack of sufficient and safe water and 
adequate sanitation facilities is largely a rural and poverty-related phenomenon. In 
addition to rural/urban and wealth-related disparities, coverage is also much lower for 
minorities and other disadvantaged groups (The Millennium Development Goals 
Report 2014). While gender disaggregated data in the water domain are scarce and 
scattered, it is safe to say that the larger burden still falls on women and girls, who are 
the traditional water seekers and carriers in the developing world while at the same time 
being largely excluded from decision-making and water management processes.

7.2  Why Work on the Water-Gender-Development Nexus

Gender statistics on water are among the least available of national-level indicators. 
The MDG indicators for water have not been disaggregated by sex and 45.2% of coun-
tries do not produce any gender statistics related to water (World Water Assessment 
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Programme 2013). There is general consensus however, that water- related develop-
ment interventions are not gender-neutral. Priorities for water allocation reflect unequal 
social status and power relations between women and men, resulting in situations 
where the water needs for women’s domestic and productive roles are often not being 
adequately covered. There is ample documentation to prove that, when water is not 
available on the premises – which is the case in the majority of Sub-Saharan African 
countries - the main burden for collecting water falls on women, while their participa-
tion in the management of natural resources such as water is limited (UN DESA 2010). 
Chapter 6 of the UN Women 2014 global survey on the role of women in development 
ascertains that the domain of water and sanitation has a particularly strong potential to 
transform the lives of women and girls (UN Women 2014).

In rural areas of the Least Developed Countries, the gender-water-development inter-
linkages are particularly strong and connected to agricultural livelihoods. Agriculture is 
the main consumer of water, accounting for 70% of total water withdrawals globally 
(FAO 2015). More than 80% of the world’s food is produced on family farms, the vast 
majority of which is small to very small (Food and Agriculture Organization of the 
United Nations 2014). Small-scale women farmers represent the majority of rural poor 
populations in developing countries and their numbers are increasing (Rekha and Mary 
Hill 2008). The Gender in Agriculture Sourcebook points to the distribution of water and 
land as a major determinant of poverty, with women having far less access to these 
essential assets than men (The World Bank, FAO, IFAD 2008). Moreover, policy and 
decision-making regarding land and water management are traditionally in the male 
domain. As a result, policies and programmes do not always consider women’s 
unique knowledge, specific needs or unequal ownership rights.

According to the International Fund for Agricultural Development (IFAD), the 
lack of attention for gender issues and women’s unequal access to natural resources 
is the main obstacle to improving the livelihoods of the rural poor. Paying adequate 
attention to the water and gender interface also increases water efficiency and avoids 
expensive mistakes. In Sub-Saharan Africa for instance, gender-based farming sys-
tems with women and men cultivating separate fields are quite common. Ignoring 
this gender dimension has caused the partial or total failure of irrigation schemes. In 
the daily reality of rural women, the same water source typically meets multiple 
needs and there is no clear distinction between domestic and productive water. Not 
addressing the multiple uses of water has a proven negative effect on women’s live-
lihood resilience, and has also been recognised as one of the causes of lower partici-
pation of women in Water User Associations (IFAD 2007).

The positive impact on women of investing in water for poverty alleviation and 
rural development is underscored by the World Bank OED report on focused Bank 
lending for rural water supply. This evaluation of 15 stand-alone water and sanita-
tion projects reports, among other things, a dramatic decrease in time spent by 
women and children on water collection, in some cases of up to 80%, and a related 
increase in beneficial activities such as education, family hygiene and women’s 
engagement in economic activities (Ronald and Tauno 2000).

Such examples illustrate that addressing water and gender equality together can 
create a positive multiplier effect. Gender equality and access to water can both 
have a catalytic effect on community development and they both can contribute 
positively to breaking the vicious cycle of poverty.
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Box 7.1 Salamatu Garba, Director of Women Farmers Advancement 
Network of Nigeria (WOFAN):

Rural women in Nigeria are voiceless. Although they are the majority of the farmers, 
they have no say over water and no equal rights. Water management does not take 
into account the needs of those women; and sanitation – which is a major problem 
for women - is not high on the agenda. Also, we should realise that problems do not 
cut across and that capacities are very different. WOFAN therefore organises local 
women’s groups and supports these groups to work in their own pace and context. 
We develop the capacity of local women to effectively address their problems. 
WOFAN has 1500 functional women groups. With support of USAID we have sunk 
over 1500 boreholes in four States of Northern Nigeria that are maintained by the 
women’s groups themselves. In additional to water, WOFAN self-help groups address 
sanitation, climate resilient farming, marketing of products etc., which gradually 
transforms their lives. These women in rural Nigeria now speak out in public and 
address their issues with political leaders. They have become key actors in their own 
development.

Women Farmers Advancement Network of Nigeria (WOFAN) was estab-
lished in 1993 and has grown to 1500 active working groups of 20–30 mem-
bers in 5 states of Northern Nigeria
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7.3  Gender Equality and Women’s Empowerment: 
An Instrument for Development

Gender roles – and therewith the positions that men and women occupy in public 
and private life - may vary substantially between countries, cultures, ethnicities and 
generations. Traditional gender divides continue to restrain women’s opportunities 
to lead productive lives. This makes gender equality not only a human rights prin-
ciple but also an important contributor to societal development.

Since the 1970s important milestones such as the International Women’s Year 
(1975), the United Nations Decade for Women: Equality, Development and Peace 
(1976–1985), and four World Conferences on Women,1 have united the interna-
tional community behind a common set of objectives to promote women’s integra-
tion and full participation in development efforts, with concrete action plans to 
advance the status of women in public and private life. The efforts undertaken have 
gone through several phases and transformations, from regarding women almost 
exclusively in terms of their development needs, to recognizing their essential con-
tributions to the entire development process, to seeking their empowerment and the 
promotion of their right to full participation at all levels of human activity (UN 
Women 1975–1995).

The development focus on women’s equal participation continued into the 
twenty-first century with the Millennium Development Goals (MDG-3) targeting 
gender parity in education, enrolment in the labour market and increased political 
participation of women as instruments of women’s social and economic empower-
ment (Millennium Development Goals 2015). However, in his report for the 60th 
Session of the Commission on the Status of Women (UN Economic and Social 
Council 2016), the United Nations Secretary General, concludes that: 
“Acknowledgement of the importance of women’s social, economic and political 
empowerment by State and Non-state actors has not been matched by concrete pol-
icy implementation and demonstrable change on the ground”.

The recent UN Women world survey on the role of women in development (UN 
Women 2014) underpins the interconnectedness between gender equality/women’s 
empowerment and sustainable development. Women’s agency is identified as cen-
tral to many sustainable development pathways over the past 20 years in areas such 
as food security, climate change adaptation, and management of local ecologies 
including water, sanitation and energy provision, which are all critical elements for 
sustainable livelihoods for the poor.

The 2030 Agenda for Sustainable Development includes a dedicated goal for 
achieving gender equality and the empowerment of women and girls (SDG #5) and 
has many references to women as development agents.

1 Mexico 1975, Copenhagen 1980, Nairobi 1985, Beijing 1995.
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Box 7.2 Voices of Katosi Women Development Trust (KWDT)
Rehema Bavuma, a KWDT pioneer:

Water is a very strong empowerment tool. Everyone says that women suffer the 
most from absence of water. Yes, that is very true. But I have also seen how women 
can transform from mere water carriers into the best water managers. The women 
of Katosi Women Development Trust in Mukono District, Uganda, a fisher com-
munity on Northern shore of Lake Victoria, have organised themselves to address 
their water and sanitation challenges. Rainwater harvesting schemes now bring the 
water close to them and remove the burden of daily water collection; but equally 
important, this project has given the women confidence that they can change their 
lives and their communities. The Katosi women have lobbied their political leaders 
to ensure adequate water and sanitation in public places and they have thus devel-
oped sustainable agriculture programmes, generating income and diversifying the 
nutrition of their families. When you empower women, they can turn the world 
around.

Margaret Nakato, Director Katosi Women Development Trust:

Over the years KWDT has developed into a strong support structure for women in 
poor communities of Uganda. We engage in a long-term process: building grass-
roots groups, empowering individual women and increasing their participation in 
decision-making so that change comes from within. Access to safe water and ade-
quate sanitation is our starting point. We have broken gender taboos by training 
women as masons so that they can build and maintain their rainwater harvesting 
tanks themselves. KWDT has instated a revolving fund from which community mem-
bers can borrow to continuously acquire tanks and livestock so that communities 
continue to benefit.

Matovu Prossy of Bugolombe women’s group:

Through my group, Bugolombe women’s group, I applied for a tank from KWDT and 
one was constructed in our home. My husband was very proud of me and he has 
since treated me with respect. He does not see me as a dependent anymore but as 
someone who contributes to improvement of life.

(continued)
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KWDT was formed in 1996 by 20 women from Mukono District in Central 
Uganda to improve the living standards in their community. Water and sanita-
tion provision is a prime entry point. Today there are over 511 women organ-
ised into 19 groups. KWDT has so far been recognised nationally and 
internationally with several awards for transforming women’s lives through 
the water and sanitation program among others. KWDT has also been selected 
by the Uganda Ministry for Water and Environment for the up scaling of rain-
water harvesting through the revolving scheme in the whole district.

Box 7.2 (continued)

7.4  IWRM: A Participatory and Women Inclusive Approach

For the water domain, an integrated, participatory and women-inclusive approach is 
enshrined in the Dublin Principles for Integrated Water Resources Management (IWRM) 
of 1992 (The Dublin Statement on Water and Sustainable Development 1992).

IWRM is essentially a Human Rights-Based Approach (RBA). A key distinguish-
ing feature of RBA is the process through which development outcomes are achieved. 
Normative principles that guide RBA development processes are: equality and 
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non-discrimination, accountability, and participation. RBA transforms beneficiaries 
from passive recipients of development aid into active citizens with rights and 
expectations, but also with responsibilities. A fundamental benefit is that RBA 
unfolds the potential of the grassroots. Moving from receiving charity to claiming 
justice boost people’s self-esteem. It liberates the underprivileged from their posi-
tion as ‘victims’ and empowers them to actively pursue their rightful entitlements, 
to hold their governments accountable and to participate in decision-making on 
issues that concern them (Emilie Filmer-Wilson 2005).

There is mounting recognition that stakeholder participation in the development, 
implementation and management of water service provision is truly beneficial. In 
their comprehensive global assessment of water supply options, Sutherland and 
Fenn state to that effect (Sutherland and Fenn 2000): “Whatever the circumstance 
(be it in rural Laos or urban California), the chances of improved performance and 
sustainability are greatly increased with the inclusion of all stakeholders in the 
planning and operation of water supplies.” The Global Water Partnership describes 
participation of stakeholders across communities, civil society, minorities, indige-
nous peoples and women, and at all levels and stages, as an intrinsic element of 
effective water governance and conditional to achieving fair trade-offs between dif-
ferent water uses (Peter and Alan 2003).

Box 7.3 The Dublin Principles:
Dublin Principle 2: Water development and management should be based on 
a participatory approach, involving users, planners and policy-makers at all 
levels. The participatory approach involves raising awareness of the impor-
tance of water among policy-makers and the general public. It means that 
decisions are taken at the lowest appropriate level, with full public consulta-
tion and involvement of users in the planning and implementation of water 
projects.

Dublin Principle 3: Women play a central part in the provision, manage-
ment and safeguarding of water. This pivotal role of women as providers and 
users of water and guardians of the living environment has seldom been 
reflected in institutional arrangements for the development and management 
of water resources. Acceptance and implementation of this principle requires 
positive policies to address women’s specific needs and to equip and empower 
women to participate at all levels in water resources programmes, including 
decision-making and implementation, in ways defined by them.
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Box 7.4 Voices of Women in Mweteni Village, Tanzania:
Resti Gerald, Chair of the Tegemeo Women Group:

Ten years ago water was a big problem for the 10 000 people of Mweteni village. 
Women and children had to spend a lot of time fetching water; the water was not 
clean and caused diseases; children missed school and when HIV Aids came into 
our village, the water burden became too much. When Tegemeo Women Group set 
out to address these problems, we were met with obstruction from our community 
and authorities who did not think women could do such a project. Together and with 
the help of Women for Water Partnership we have overcome all challenges and 
united the villagers and leadership to jointly develop and implement our plans with 
the Same District. Now clean water runs through pipes to all our sub-villages; our 
hospital and schools have rainwater harvesting systems and proper toilets; we have 
our water title deeds secured, water tariffs and water user associations that manage 
and maintain the systems. Tegemeo has also developed income-generating activities 
like sewing, planting maize and joint sale of products. And we have developed a 
revolving fund (vikoba) to finance new activities. Water has changed our lives.

Happy Zawadi of Mweteni:

This program empowered women; during meetings they are no longer silent, but we 
speak freely. There is no longer the problem of fetching water far away. Less female 
students drop out, they have time to do their homework.

 
Tegemeo Women Group (TWG) was formed in 2001 by seven women 

from Mweteni Village in Same District of Tanzania to promote gender equal-
ity and women’s economic independence. TWG has taken a leading role in 
obtaining access to water for sustainable livelihood for the approximately 
12 000 inhabitants of Mweteni and grown to 25 members in the process.
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While women’s involvement in the provision, management and safeguarding of 
water is generally embraced by development and donor agencies, an extensive lit-
erature review in 2007 considers the evidence base too fragmented to conclude that 
the positive effect of women’s agency on water management is undisputed, nor that 
it yields unassailed benefits for the women themselves (Ray 2007). Local circum-
stances are very different and social roles not only vary across gender, meaning that 
women in different communities or segments of society may have different require-
ments for their empowerment. Enabling participation requires a good understanding 
of social conditions and bespoke approaches are needed that are best left to the local 
stakeholder groups themselves. The many best practices from women’s civil society 
around the globe make a compelling case to further ascertain the conditions under 
which women can contribute meaningfully to water security and reap the benefits of 
their involvement.

7.5  The Role of Women’s Civil Society

The remaining part of the global population that lacks access to water and sanitation 
is hard to reach. Many live in dispersed rural communities and informal settlements 
of developing countries, where water is often and increasingly scarce, traditional 
norms and gender divides prevail, and water allocation is guided by customary law 
in an informal water economy.

The earlier mentioned World Bank OED evaluation points out that the challenges 
for making decentralised rural water supply services work sustainably and reach all 
intended beneficiaries are typically of a social and institutional nature. Villages with 
higher social capital are reported to have much better results than villages where the 
level of social organisation was low. Social capital is what holds communities and 
groups together and guides their collective action. It is defined as: the internal social 
and cultural coherence of society, the norms and values that govern interactions 
between people, and the institutions in which they are embedded. Greater social 
capital in a community leads to more participation in service design, to more effec-
tive rules for governing implementation and to better monitoring of construction, 
use and maintenance.2

Women traditionally unite in social networks that are characterised by norms of 
trust and reciprocity. These quality social relations provide a social support and 
safety net and enable network members to collectively resolve problems while 
obtaining mutual benefits. Women’s social networks are organised at local, national 
and international level and in a diversity of peer groups ranging from professional 
background, religious or political affiliation, ethnicity or nationality, to thematic 
interest groups. They form a substantial resource for collective action contributing 
to social cohesion, democracy and sustainable development (Bouman-Dentener and 
Devos 2015).

2 Pages 31–32 (Ronald and Tauno 2000).

A. Bouman-Dentener



141

A recent publication on women’s agency in water illustrates how water and sani-
tation interventions in which women’s civil society groups had a leading role not 
only effectively meet women’s practical water needs and increase their productive 
contributions, but also facilitate women’s engagement in public life, giving way to 
more inclusive decision-making, demand-responsive services, and increased coop-
eration with local authorities and the water sector. The positive effects of empower-
ing women through water extend far beyond the water domain, as these grassroots 
groups subsequently address other development challenges in their communities 
(Bouman-Dentener 2015).

The United Nations University Institute for Water, Environment and Health 
(UNU-INWEH) has conducted 35 in-depth local level surveys to gain insight in 
what makes women’s projects successful, how women’s social capital adds to the 
sustainability of local WaSH interventions and what are the benefits of a supporting 
network at different scales. The projects typically are relatively small and civil soci-
ety initiated, have multi-stakeholder participation and practice learning by doing. 
They include indigenous knowledge and leverage community contributions bring-
ing about significant change with small financial investments. Considerable time 
and effort are invested in information sharing, capacity development, social dia-
logue and building trust and understanding, whereby technically viable solutions 
become accepted by the community and local ownership is built. The main chal-
lenges are recognition by and cooperation with authorities, gender stereotyping and 
inclusion of marginalised voice; these challenges are overcome through peer sup-
port and perseverance, and if need be, using the power of the global network. A 
main sustainability factor is that prior to project implementation, the absorption 
capacity of the community is built. Women's civil society with its intrinsic social 
capital and bridging and bonding capacity proves an effective and low-budget 
medium to ensure community involvement, acceptance and trust. If this process 
precedes the actual project development phase, true demand driven and locally 
owned processes result. The global network serves to build broader support for 
common values and goals, to build knowledge hubs and partnerships, to share expe-
riences, to give local and national women’s groups recognition, to provide support 
in fundraising and capacity development, and to influence (inter)national agenda 
setting (Schuster-Wallace et al. 2015).

7.6  Bridging the Remaining Global and Gender Divides

On the brink of the 2030 development era just under three quarters of a billion 
people are reported to not have access to improved drinking water sources and 2.5 
billion people lack access to basic sanitation, with over one billion people still def-
ecating in the open (WHO/UNICEF 2014). Indigenous peoples, minorities and the 
rural poor are predominant segments of the global population that still lack adequate 
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access to safe and affordable water for their daily needs. They are also the ones that 
often experience gender inequalities in rights, resources and voice. This makes 
women’s empowerment and access to water important and complementary develop-
ment instruments. Working on the SDG#5 – SDG#6 interface tackles poverty at its 
roots.

Closing the remaining global and gender divides in water means getting to the 
hard-to-reach population segments that often live in conditions where centralised 
water management systems are not an option. Decentralised and tailor-made solu-
tions are needed that take the specific physical circumstances and socio-cultural 
contexts into consideration. Decentralised water supply and management works 
best when there is sufficient social capital to engage communities and guide their 
collective action. Women have a tradition of working through social networks. 
Making use of women’s civil society to mobilise their peers and their communities 
helps to prevent expensive mistakes and to make the complex network of local 
actors and social interactions in rural water provision work effectively, which, 
according to the cited World Bank evaluation,3 is invariably more elaborate and 
time-consuming than anticipated. Women’s civil society knows the social norms 
and customary laws and has the proximity needed to render moral support for a 
prolonged period of time.

Building social capital through empowering grassroots women’s groups requires 
effort, time and resources, but such pre-investment would contribute to sustainable 
water management and community development as a whole. While international 
development policies have put gender equality and women’s empowerment front 
and centre on the development agenda, this strategic focus is thus far not reflected 
in gender responsive budgeting. OECD-DAC4 uses a gender equality policy marker 
to assess the gender focus of Official Development Aid (ODA). An analysis of over-
all donor spending in DAC countries in 2012 reveals that of the 86 061 million USD 
that were screened for the gender equality policy marker (87.1% of the total allo-
cated amount), 27% included gender equality/women’s empowerment as an explicit 
or as a secondary objective of the activity. A mere 2% of this so-called gender- 
focused funding was allocated to women’s equality organisations and institutions 
(OECD 2014).

Poor funding marginalises the role of women’s civil society and restricts their 
contributions to gender sensitive water management. At the same time, audits and 
evaluations by, inter alia, the European Union (European Court of Auditors 2012), 
the Dutch Ministry of Foreign Affairs (Evaluation 2012) and the World Bank 
(1997–2007) indicate that a considerable number of water and sanitation projects 
fails to adequately service the targeted beneficiaries. Meaning that many millions 
invested in water and sanitation provision are effectively wasted on unsustainable 
interventions partly because, due to insufficient involvement of the beneficiaries, 
interventions fail to match their demands.

3 Page xii (Ronald and Tauno 2000).
4 Organisation for Economic Cooperation and Development – Development Assistance Committee.
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The 2030 Agenda for Sustainable Development calls for an all-of-society engage-
ment and partnership, clearly articulating the importance of involving non-State 
actors including civil society, in the implementation of this ambitious agenda. It 
raises the expectation that important lessons have been learned from the past and 
that world leaders are willing to seriously pre-invest in strengthening those stake-
holders that are often and easily forgotten, but known to be crucial for the transition 
from principles to practice. Women are such a stakeholder group.

Going from the conceptual comprehension of gender issues to solving the 
everyday grassroots realities of differential access to and use of water is a long and 
winding road. If we are serious about the 2030 Agenda for Sustainable Development, 
now is the time to translate the rhetoric of women’s important role in the provision, 
management and safeguarding of water into action and seriously pre-invest in the 
empowerment of women and other easily forgotten stakeholder groups to contribute 
meaningfully to the SDG#5 –SDG#6 interface.
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Chapter 8
Public Health Dimensions of Water Insecurity

Susan Watt

Abstract Water insecurity poses challenges to many sectors such as energy, hous-
ing, agriculture, and health. Similarly, public health addresses the biological, social, 
and psychological determinants of health at the population level and consequently 
must attend to issues in the same multiple sectors. This chapter examines the rela-
tionship between water insecurity and public health. It is argued that, in their pri-
mary roles of disease prevention/protection, mitigation, adaptation and health 
promotion, public health providers must lead initiatives to improve quality and 
ensure adequate quantities of water in order to sustain livelihoods, human well- 
being, and socio-economic development. Reciprocally, public health should be 
included in the development of public policies and community planning for water 
resources. Ten intersecting areas of water and public health concern are discussed: 
acute infection; chronic infection; food safety and security; malnutrition; maternal 
and newborn health; environmental integrity; disaster management; population 
growth; population safety; and, health information dissemination. Researchers in 
both development and public health need to increase their attention to identifying 
and evaluating the impacts of water as a hazard and of risk management strategies 
that can prevent, ameliorate, or mitigate water insecurities. Water security analysts 
need to include public health considerations in their analysis of security risks. 
Finally, the chapter provides examples of the intersection of water insecurity and 
public health from both industrial and developing parts of the world.
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8.1  Water Insecurity and Public Health – An Historic 
Perspective

Public health, in its most rudimentary form, is the taking of collective responsi-
bility (and action) to improve health and to prevent disease and disability in the 
population. The roles of public health providers include disease prevention/protec-
tion, disease mitigation and adaptation, and health promotion. At different times and 
in diverse circumstances, there is a variable emphasis on each of these aspects of 
public health. When the right approach is used at the right time, under the right 
circumstances, the net result is to decrease morbidity and mortality and to improve 
the health status of targeted groups. Public health is concerned with population 
health, with the well-being of groups of people, rather than with an individual’s 
health and illness. While the impact of public health is felt at the individual level 
(e.g. immunization of individuals), the public health focus is on community at all 
levels. Therefore, for the purposes of this work we will focus on communities, from 
the village through to international considerations, leaving the important discussion 
about individuals (e.g. the ethics of individual vs. community responsibility for 
health) to other authors (Fig. 8.1).

The initial focus of modern public health was on protection – on disease preven-
tion and especially on the prevention of large scale outbreaks of contagious diseases 
(Rosen 1993). Indeed, the history of public health is dominated in the literature by 
a Eurocentric and North American perspective, relying heavily on descriptions of 

Promotion Mitigaton

Adaptation

Prevention/
Protection

Fig. 8.1 The role of public 
health

Public health is “the science of protecting and improving the health of families 
and communities through promotion of healthy lifestyles, research for disease 
and injury prevention and detection and control of infectious diseases.” 

Source: http://cdcfoundation.org/content/what-public-health, 4 Sept 2014.
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the administrative structures of public health agencies and paralleling the history of 
medicine (Fee 1993).

However, archeologists and anthropologists have uncovered global evidence that 
the earliest civilizations paid attention to community health, and especially to the 
provision of water and community sanitation structures. Similarly, it is documented 
that all known societies, from their origins, have paid attention to cleanliness of both 
the individual and the environment with rules about the washing of human bodies, 
the preparation of food, and the burial of the dead (Allegranzi and Pittet 2009; 
Curtis et al. 2009). These rules are often encoded in religious tomes that articulate 
the use of water for initiation, healing, restoration, and purification (Chamberlain 
2007).

Public health’s original focus on water was based on an observational under-
standing. Seasons and locations were seen to result in water insecurity from both 
too much and too little access to water and consequent disease outbreaks (Cowell 
2001; Winter 2013). Water security was a determining factor in locating communi-
ties for access not only to water for drinking, cleaning, and agriculture but also to 
avoid miasmas (Anderton and Leonard 2004) and to support for transportation and 
industrial production (Hall 2014). Scientific knowledge enhanced our observational 
understanding and led us to a biological understanding of why clean water, in suf-
ficient amounts to meet human and agricultural needs, is essential for survival but 
also led to a refocusing on protection from disease. The sanitation movement, a 
product of industrialization and urbanization in the late nineteenth century in North 
America and Europe, placed clean water and sanitation once again on the public 
health agenda (Beaglehole and Bonita 1997).

In the twentieth century, the development of our rudimentary understanding of 
bacteriology and virology led to increased attention to water quality as a factor in 
disease prevention as the concepts of waterborne diseases and water as a disease 
vector took hold. Prevention and remediation strategies included purification, ster-
ilization, and vaccination in attempts to control disease spread, and the use of anti-
biotics in the treatment of disease. Secondary prevention in the form of water 
treatment was assumed in developed countries and little attention was paid to either 
source purity or sufficiency of water supplies. In industrialized countries, public 
health emphasis was placed on regulating and controlling water for commercial use 
and public consumption. Urban planning was dominated by public health knowl-
edge and led to the development of cities with large suburban tracts that separated 
work and living environments (Sarkar et  al. 2014). It was generally held that, 
although there could be problems with water-related diseases, these problems could 
be solved by pharmaceuticals and prevented by regulations. Progress was domi-
nantly measured in economic terms with little attention to environmental consider-
ations. In the public health sector modest attention was paid to the interrelationship 
between water and public health, but access to potable water became an increas-
ingly important part of the development agenda (Beaglehole and Bonita 2008).

At the beginning of the twenty-first century global attention has begun to address 
environmental issues framed largely by the climate change debates (Bouzid et al. 
2013; McMichael 2013). Water related disasters have resulted in outbreaks of 
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 water- related diseases such as cholera and typhoid and lack of water in non-water 
related disasters have led to similar outbreaks (Alexander et  al. 2013; Ebi et  al. 
2013). As globalization of the economy has increased awareness of health problems 
in low and middle income countries (LMICs)1 and the vulnerability of travellers 
from high income countries (HICs), and the cost of treating diseases has soared, 
international public health practitioners and policy makers have turned their atten-
tion to the promotion of health. This refocusing led to the discovery of the impor-
tance of poor water, inadequate sanitation and lack of personal hygiene as factors in 
global mortality, morbidity, and disability. In fact, 6–8% of disability adjusted life 
years (DALYs) were attributed to these factors (Murray and Lopez 1997). It is not 
surprising that the most vulnerable, the sick, the elderly, and children, are most at 
risk of dying from these infections. In this context, consistent, sufficient, usable 
water has once again emerged as a public health concern (Desai 2013; Mulligan 
et al. 2012; Azizullah et al. 2011). Additionally, water insecurity as a result of cli-
mate change has emerged as a concern for disaster management (Smith 2013; Scott 
et al. 2013; Habiba et al. 2013; Field 2012).

At the same time, conceptually, public health began to embrace the paradigm of 
iterative involvement in planning, implementation, and evaluation. This model, 
which is similar to disaster response stages and climate change response holds the 
potential for direct application in in the water sector (Fig. 8.2).

8.2  Water Insecurity

For much of the world, water insecurity is the norm. The water supply to many 
communities is neither sufficient nor safe for human consumption; one in six peo-
ple worldwide do not have access to improved water sources (World Health 
Organization 2013a; UNICEF, World Health Organization 2012). Researchers 

1 Annually, LMICs and HICs are defined by the World Bank from the analytical classification of the 
world’s economies based on estimates of gross national income (GNI) per capita for the previous 
year. As of July 2015, low-income economies are defined as those with a GNI per capita, calcu-
lated using the World Bank Atlas method, of $1045 or less in 2013; middle-income economies are 
those with a GNI per capita of more than $1045 but less than $12,746; high-income economies are 
those with a GNI per capita of $12,746 or more. Lower-middle-income and upper-middle-income 
economies are separated at a GNI per capita of $4125. [From http://data.worldbank.org/news/2015-
country-classifications , retrieved August 9, 2015]

Water security is defined as the capacity of a population to safeguard sustain-
able access to adequate quantities of acceptable quality water for sustaining 
livelihoods, human well-being, and socio-economic development, for ensur-
ing protection against water-borne pollution and water-related disasters, and 
for preserving ecosystems in a climate of peace and political stability 
(UN-Water 2013).
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focused on climate change predict that this situation will worsen as the impacts of 
climate change extend to cover larger geographic areas and have greater impacts 
on water supplies (Allan et al. 2013). Concurrently, when agriculture commands 
70% of fresh waste use, food insecurity becomes another concern for public health 
as will the increased stress placed on water by hydroelectric and biofuel demands, 
population growth (WWDR 2012) and migration from rural to urban settings 
(World Health Organization 2006). The Intergovernmental Panel on Climate 
Change (IPCC) points towards a great vulnerability of freshwater resources as a 
result of climate change, with severe consequences for economic, social and eco-
logical systems (IPCC 2008, 2012).

Lobell et al. predict that South Asia and Southern Africa will be the most vulner-
able to both food and water climate change related shortages and will be affected by 
factor such as human security, economies, political dealings, and institutional 
capacity to generate, sustain, and deliver adequate amounts of safe water 
(Lobell 2014).

Water insecurity threatens the health and physical safety of communities around 
the world. Both people and wildlife depend on a consistent and adequate supply of 
safe water to sustain life; both migrate to water sources (Black et al. 2011; Dingle 
1996). When water is unsafe to drink, too scarce as in the case of drought, too plen-
tiful as in the case of floods, or unpredictable as is the case when climate change 
impacts weather patterns and leads to an insecure food supply, both humans and 
animals are at risk. Although migration is driven by many complex factors, seeking 
potable water is a major driver of both mass and rural-to-urban migration. Water 
extremes – drought and flooding – jeopardize physical security from a lack of food, 
water, and shelter. Migration frequently leads to secondary problems in food, water, 
and shelter exacerbated by serious economic disruption and disease outbreaks 
(Black et al. 2013; Basu and Shaw 2013; Sternberg 2014). How to prevent, mitigate, 
or adapt to water insecurities and how to promote healthy environments and behav-
iours under these circumstances defines the intersection of public health and water 
insecurity.

1.  Protection/prevention
2.  Mitigation
3.  Adaptation
4.  Promotion of health

1

2

3

4

Fig. 8.2 The cycle of 
public health intervention

Addressing water security, therefore, requires interdisciplinary collaboration 
across sectors, communities and political borders, so that the potential for 
competition or conflicts over water resources, between sectors and between 
water users or states, is adequately managed (UN Water, p. 12).

8 Public Health Dimensions of Water Insecurity



152

8.3  Water and Public Health: A Framework for Engagement

Using the public health iterative framework, water security can be viewed as the 
same cyclical action. These activities can be in the form of planning, policy, research 
and practice (Fig. 8.3).

The public health tools that can be used to approach water insecurity include 
surveillance (measurement), impact assessment (HIA) and environmental planning. 
Surveillance establishes the basic characteristic of water availability – when, where, 
how much, of what quality water. For any planning to be done surveillance is an 
essential but often overlooked step. It takes time, money, and careful attention to 
both overall patterns and details of all water sources and their accessibility over 
time. Health surveillance requires a similarly comprehensive approach.

An impact assessment is used to maximise the positive and minimise the nega-
tive impacts of policies and activities in a specific community based on existing 
knowledge and experimentation. It can be done in advance of a change in policy or 
practice or concurrently with the new activity. For example, WHO and UNICEF 
through their joint monitoring programme have undertaken massive data collection 
to determine the impact of MDGs on access to water and sanitation and how this is 
reflected in the health status of nations (Bradley and Bartram 2013). As a result, in 
addition to the information on specific initiatives (i.e. water and sanitation provision 
projects) undertaken by private, public, and civil society organizations, information 
is available on the impact of these initiatives on their communities and on the 
national health status of the countries in which the communities are located. 
Similarly, Cheng et al. provide evidence of the impact of water and sanitation access 
on maternal and child health (Cheng et al. 2012).

On the water security side, the Soil Water Assessment Tool (SWAT) provides a 
way of modeling watershed properties, water quality, and watershed management 
(Tuppad et al. 2011) thus providing public health with information about impending 
water insecurity. Environmental impact assessment tools provide information on the 
impact of built environments. This information is important to public health practi-
tioners and policy makers in relation to both water systems management and disas-
ter planning and remediation, especially in urban areas.

1. Source water protection
2. Improved water access/water treatment
3. Demand efficiencies/ balancing supply and

demand/sustainable water management.
4. Promotion of water security

1

2

3

4

Fig. 8.3 The cycle of 
water security

Health Impact Assessment (HIA) is a means of assessing the health impacts 
of policies, plans and projects in diverse economic sectors using quantitative, 
qualitative and participatory techniques.

Source: http://www.who.int/hia/en/. Accessed November, 2014.
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Environmental planning is the third public health tool used in relation to water 
insecurity. It is the process of understanding and making decisions about the rela-
tionships between human and natural systems. From a public health perspective, 
environmental planning that focuses on water security for both the individual (i.e., 
having consistent access to safe water in quantities to meet personal needs) and the 
community (i.e., preventing flooding and providing water reserves for dry periods) 
results in multiple impacts. In both cases source waters need to be protected from 
contamination and require equitable allocation between competing interests and 
require equitable allocation between competing interests (Jackson et  al. 2012). 
Failure to prevent water insecurity and to repair breeches in water security results in 
both acute and chronic diseases and secondary impacts such as jeopardising food 
security and maternal and newborn health (Vörösmarty et al. 2010). Therefore, envi-
ronmental planning requires collaboration and cooperation between planners and 
public health practitioners at both the policy and the practice levels.

The developing world is replete with planning initiatives that failed to take public 
health into account. A well that is dry because it was not properly sited is an engi-
neering problem, but a well that is not used because it is in a dangerous location for 
the women who haul water is a public health issue. Both contribute to water insecu-
rity and to public health insecurity. Building a health care facility without safe water 
and sanitation resources is antithetical to public health principles. Locating a latrine 
above a water supply in the backyard of a school on a hillside jeopardizes the health 
of all the children in the school. Technology in developing countries is not the prob-
lem; but from a public health perspective, its application may be.

Public health has many responsibilities, often encoded in legislation, in high 
income countries. In LMICs these functions often are the domain of NGOs and 
international donor groups. It is helpful to identify the most common services that 
fall within the scope of practice of public health.

Why then should water insecurity be a focus of public health concern?

Box 8.1 Ten Essential Public Health Services

 1. Monitor health status to identify community health problems.
 2. Diagnose and investigate health problems and health hazards in the 

community.
 3. Inform, educate, and empower people about health issues.
 4. Mobilize community partnerships to identify and solve health problems.
 5. Develop policies and plans that support individual and community health 

efforts.
 6. Enforce laws and regulations that protect health and ensure safety.
 7. Link people to needed personal health services and assure the provision 

of health care when otherwise unavailable.
 8. Assure a competent public health and personal health care workforce.
 9. Evaluate effectiveness, accessibility, and quality of personal and 

population- based health services.
 10. Research for new insights and innovative solutions to health problems.

(continued)
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8.4  Water as an Essential Health Requirement

Although there are a few epidemiological studies that demonstrate the associa-
tion between insecure water supply and poor health linking outbreaks to municipal 
water supplies (Davis et al. 2014), the association is clearly established from a clini-
cal perspective. According to the Mayo Clinic, the average healthy human requires 
between 9 and 13 cups (2.2–3.1) of water each day in a moderate climate. Increased 
temperature, exertion, or illness may increase that need.

In addition, individuals require uninterrupted access to sufficient amounts of safe 
water for sanitation and hygiene practices and for food preparation. Water that is 
insufficient, unpredictable, or contaminated compromises health from infection 
(Gundry et al. 2003) and from dehydration (Malm et al. 2013). During the recent 
Ebola crisis in West Africa it was estimated that each patient requires 150 litres of 
water per day to meet their personal WaSH needs as opposed to the usual WHO 
recommendation of 20 l/day.

8.5  Water Security as a Public Health Issue

The water community has a need for a range of services to support decisions related 
to planning including:

Water is a multi-dimensional issue and a prerequisite for achieving human 
security, from the individual to the international level (UN-WATER 2013).

Box 8.1 (continued)
The Community Tool Box is a service of the Work Group for Community 

Health and Development at the University of Kansas

Source: http://ctb.ku.edu/en/table-of-contents/overview/models-for- community- 
 health-and-development/ten-essential-public-health-services/main. Accessed 
4 Sept, 2014.
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Investing in water provides benefits at many levels and across many sectors. The 
benefits include health, quality of life, economic prosperity, and environmental 
integrity (World Health Organization 2014a). Indeed there are ten specific areas in 
which public health and water (in)security intersect and interact. Each area will be 
discussed.

Box 8.2 Public Health Foci on Water Insecurity

 1. Acute infection
 2. Chronic infection
 3. Food safety and security
 4. Malnutrition
 5. Maternal and newborn health
 6. Environmental integrity
 7. Disaster management
 8. Population growth
 9. Population safety during armed conflict
 10. Health information dissemination

• Identification of extreme weather and climate hazards that pose water- 
related risks;

• Identification of populations vulnerable to weather and climate hazards, 
including those in the coastal zone;

• Allocation and re-allocation of water resources;
• Design and placement of infrastructure and personnel (i.e. water manage-

ment organizations, structures and facilities);
• Implementation of risk management and emergency preparedness prac-

tices and procedures;
• Dissemination of information to users, including the public, i.e. Public 

Service forecasts and alerts);
• Development and implementation of water and environmental policy;
• Development and implementation of water and flood management policies 

and strategies;
• Development and implementation of water management regulations and 

laws

Source: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2819784/#b24- ijerph- 
07-00189. Accessed 27 October, 2014.
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8.5.1  Acute Infectious Disease

The expertise that a public health perspective adds to understanding water insecu-
rity and its impact on the human condition covers a spectrum of concerns. Nowhere 
is the link between public health and water insecurity clearer than in relation to 
waterborne infections, water-washed infections, water-based infections, and infec-
tions with water-related insect vectors diseases (Moe et  al. 2007; World Health 
Organization 2013b). Although the relationship between water and disease is known 
at a microbiologic level, little research has been done to provide a global picture of 
waterborne diseases and the factors which influence global patterns of prevalence 
and severity (Yang et al. 2012).

Until now these diseases have been a greater burden in warm climate regions, but 
all countries report some type and level of waterborne disease (Nichols et al. 2014). 
When water is chronically contaminated or when acute contamination occurs as a 
result of natural disaster or failed water purification systems, these infections 
increase (Kouadio et al. 2012). A recent example of this outcome is found in Haiti. 
Following an earthquake in 2010 that destroyed its already fragile water and sanita-
tion structure, cholera emerged as the major public health concern. As of November 
2014 the UN reported 707,000 suspected cases and over 8600 deaths from cholera 
in Haiti. The source cause of the cholera outbreak has been debated but the role of 
water in its spread is undisputed (Fung et  al. 2013). Water insecurity as a direct 
result of contamination by sewage has been identified as the cause of this outbreak 
(Rojias 2014).

This public health disaster required a two-pronged approach: treatment of those 
already infected with cholera and prevention of its spread. In this case, water inse-
curity directly threatened public health. Providing a stable and secure source of 
potable water and securing water for sanitation and hygiene became a major public 
health initiative augmented by cholera vaccination.

8.5.2  Chronic Disease

The line between acute and chronic disease is often blurred in relation to water 
insecurity. Diarrhea, most often caused by waterborne pathogens, in its acute form 
can cause severe illness leading to death from dehydration and multiple systems 
failure. Worldwide, waterborne diarrhoeal diseases each year kill an estimated 1.8 
million people of which 88% is attributable to the environment, including risks 
associated with unsafe water, lack of sanitation and poor hygiene (Braks and De 
Roda Husman 2013). Chronic diarrhea accounts for significant death rates in chil-
dren less than 5 years of age; globally, it is the second leading cause of death in this 
age group. Chronic diarrhea reduces productivity in the educational, agricultural, 
domestic, and commercial sectors and often leads to malnutrition from malabsorp-
tion. It also places higher demands on water resources for hydration, bathing, 
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medication. Additionally, chronic parasitic conditions such as schistosomiasis, 
caused by water which harbours worms of the schistosoma type found in Africa, 
Asia, and South America and affecting almost 210 million people worldwide, is an 
example of a chronic condition leading to disability and death (Fenwick 2012; King 
2010). In the case of schistosomiasis, infection has been shown to be linked to the 
development of bladder cancer (Honeycutt et al. 2014).

Malnutrition is also a chronic condition associated with water insecurity. Severe 
conditions associated with malnutrition include marasmus (chronic wasting); cre-
tinism and irreversible brain damage due to iodine deficiency; and blindness from 
vitamin A deficiency. The inability to work as a result of this illness has a major 
economic impact on the ability of both the individual and the community to produce 
adequate food supplies, thus drawing food security into the mix of factors related to 
public health and water (in)security.

Both acute and chronic health impacts have been experienced as a result of heavy 
metal contamination of drinking water. Specifically, arsenicosis, the result of high 
levels of arsenic in drinking water, is a chronic health problem that afflicts tens of 
millions across the world and has been found to lead to other conditions such as 
cancers of skin, liver, lungs and kidneys. The WHO has determined that high levels 
of ground water contamination from arsenic can be found in Argentina, Bangladesh, 
Chile, China, India, Mexico, and the United States of America. Drinking-water, 
crops irrigated with contaminated water, and food prepared with contaminated 
water are the most common sources of exposure (Gillispie et al. 2015).

Other heavy metals (chromium from leather tanning, mercury for industrial 
activities, for example) have also led to significant chronic, but less well studied 
health impacts. Additionally, aluminium, beryllium, cadmium, copper, iron, lead, 
lithium, manganese, thallium, tin, and zinc have been identified as toxic to humans 
when consumed in sufficient quantities either in a single episode or through chronic 
ingestion and resultant bioaccumulation. Human exposure is most often related to 
contamination of drinking water, livestock, or crops that are subsequently ingested 
by humans. Although these metals occur naturally their toxicity is related to the 
concentration of their consumption and to their solubility. Water is a common 
medium for the dissolution of the metal oxide and as a subsequent conveyor into the 
systems of humans, animals, and crops (Naggar et al. 2014).

8.5.3  Food Safety and Security

Water insecurity, in all its forms, jeopardizes food safety and security by producing 
food scarcity and poor food quality. Both flooding and droughts compromise food 
growing and storage conditions. Irrigation with untreated wastewater threatens the 
integrity of the foods grown under these conditions (Ashraf et al. 2013), but without 
this water source, jeopardizes crop production. On a small scale, local producers 
often cannot meet local demands and households cannot prepare foods with safe 
and reliable water. On a national and international scale food cannot be grown or 
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prepared for exported, thus compromising food chain supplies to dependent popula-
tions at home and abroad (Hanjra et al. 2013).

In many parts of the world food safety is highly regulated by national and local 
governments. These regulations are enforced through formal public health mecha-
nisms such as food and restaurant inspectors. While standards vary from place to 
place, the overall goal is to ensure that food is safe for human consumption. When 
food is transported across international borders, customs authorities include food 
importation restriction and safety inspections as part of their responsibilities.

8.5.4  Malnutrition

Malnutrition is both a cause and effect of water insecurity. Water insecurity contributes 
to malnutrition though two paths – diarrheal diseases from water borne pathogens and 
food insecurity secondary to water insecurity. There are complex links between food, 
water, poverty, and malnutrition (Headey 2013) that place children and the elderly at 
special risk for acute and chronic disease and disability (Ngure et al. 2014). In short, 
water insecurity jeopardizes food supplies leading directly to malnutrition. Malnutrition 
compromises the ability of a person to seek out and collect water. Increasing distances 
to water sources coupled with unreliable quantity and quality place extra caloric 
demands on already deficient water collectors who are largely women and children.

Box 8.3 Facts About Worldwide Malnutrition

 1. 795 million people in the world do not have enough food to lead a healthy 
active life (one in nine);

 2. The vast majority of the world’s hungry people live in developing 
countries;

 3. Asia is the continent with the most hungry people – two thirds of the 
total;

 4. Sub-Saharan Africa is the region with the highest prevalence (percentage 
of population) of hunger (one in four);

 5. Poor nutrition causes nearly half (45%) of deaths in children under five 
(3.1 million children each year);

 6. One out of six children in developing countries is underweight;
 7. One in four of the world’s children are stunted;
 8. If women farmers had the same access to resources as men, the number 

of hungry in the world could be reduced by up to 150 million;
 9. 66 million primary school-age children attend classes hungry across the 

developing world (23 million in Africa alone); and,
 10. The World Food Program calculates that US$3.2 billion is needed per 

year to reach all 66 million hungry school-age children.

Source: http://www.wfp.org/hunger/stats, 9 August, 2015.
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8.5.5  Maternal and Newborn Health

Water insecurity impacts on maternal and newborn health in a variety of ways. On 
a large scale, the Millennium Development Goals 4 and 5 will not be met by 2015. 
Those countries which are least likely to meet the goals are the same countries with 
high levels of water insecurity and little likelihood of having secure and safe water 
resources any time soon (Requejo et al. 2014).

Water fetching jeopardizes the health and safety of young girls and women as a 
result of injuries from falls, animal attacks, and snake bites. Sexual assaults are 
common and a special risk for adolescent girls. The life and health of females are at 
risk in both situations. For women who are pregnant, these situations jeopardize 
continuation of the pregnancy and the safe delivery of healthy newborns.

Pre-pregnancy, women with chronic water-borne diseases suffer from vitamin 
deficiencies which compromise both becoming and sustaining a pregnancy. Water 
then plays a significant role in maternal mortality cause by complications of deliv-
ery (Benova et al. 2014) largely related to infections from unsafe delivery environ-
ments and postpartum care. Pregnancies resulting from the rape of young girls 
while water fetching results in obstructed labours, due to the small size of the girls’ 
pelvises, and resultant caesarian sections performed in operating theatres lacking 
water and sanitary conditions. Similarly, newborns are compromised by lack of 
clean water for bathing and clean nursing environments both in health centres and 
at home.

Watt and Chamberlain argue that water insecurity is not a gender neutral issue. 
Women in their major role as mother are faced with special risk to their health in the 
pre-pregnancy, pregnancy, and postpartum period (Watt and Chamberlain 2011). 
Prevention is a key to healthy mothers and babies and, thus, should be a practice and 
policy concern of public health.

8.5.6  Environmental Integrity

Climate change is a relatively newly recognized threat to water security resulting in 
changes to patterns of infectious diseases, emerging and re-emerging pathogens, 
and consequently endangering public health. Harley et al. note that:

Temperature, rainfall, humidity, and consequent physical and ecological characteristics of 
the environment set limits on the occurrence of a particular infectious disease. However, 
many other social, cultural, behavioral, technological, biological, and environmental factors 
act to determine where that infectious disease actually does occur (Harley et al. 2011).

On a global scale, the WHO released data regarding the estimated effects on 
human health as of the year 2000 (World Health Organization 2009). These data 
reveal that developing regions of the world have been disproportionately affected by 
climate change relative to developed regions. The impact of climate change, includ-
ing water insecurity, has more severely compromised the already precarious 
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 population health in sub-Saharan Africa and Southeast Asia. WHO reports that “cli-
mate change is expected to increase storm surge-associated mortality in many 
regions of the world, in particular south Asia, high-income North America, Oceania, 
and east and west sub-Saharan Africa” (World Health Organization 2014b). In East 
Africa, malaria, a disease directly linked to excessive and stagnant water, has already 
migrated into the highland region, a locale previously malaria free (Shuman 2010). 
Although modern medicine is likely able to contain disease outbreaks and to curb 
mortality from these diseases, the impact on the health status of the population and 
the consequent social and economic damage should be of concern to public health 
authorities.

On a smaller scale, in Argentina, gated communities built on wetlands and flood-
plains in Greater Buenos Aires have modified fragile ecosystems aggravating flood-
ing in poor surrounding neighbourhoods (Frayssinet 2014). Many of these wealthy 
private neighbourhoods have been built on floodplains and wetlands occupied by or 
adjacent to impoverished neighbourhoods. These ecosystems are vital to water 
drainage. This built environment induced flooding more frequently and more 
severely without increased rainfall that pose the same public health risks as flooding 
from other causes. Similarly it has been demonstrated that planned communities, 
such as Putrajaya, Malaysia can change patterns of infectious diseases such as den-
gue (Mulligan et al. 2012).

Urbanization has presented a particular challenge to providing water (Alirol 
et al. 2011). One aspect of the challenge has been the massive migration to urban 
centers in the least developed countries which have longstanding water security 
problems. This migration is largely unplanned in terms of infrastructure provision. 
Urban planning is required with a full understanding of the public health risks of 
failing to provide infrastructure to support water security (Tanner 2014).

Northern regions and mountainous regions in the south have become water inse-
cure as a result of decreased total snowfall and prolonged periods of extreme cold 
that jeopardize access to water (Eichelberger 2014). The resultant lack of runoff to 
supply water reservoirs and damage to water transport systems from freezing tem-
peratures threatens both access to and quality of water supplies in both urban and 
rural areas (Joshi and Tiwari 2014). Recent cold waves in Eastern Europe have led 
to frozen water pipes that resulted in no water availability for hospitals and health 
clinics (Byford 2014) and heat waves have produced life threatening dehydration of 
children, the sick, and the elderly and increased caregiver burden (Dominelli 2013). 
These instances make identifying, tracking, and intervening to prevent public health 
risks associated with water insecurity an important public health effort.

8.5.7  Disaster Management

Water insecurity results from damaging coastal events such storm surges and the 
increasingly intense tropical cyclones (Ramsay 2014) that result in significant death 
tolls and compromised agriculture, aquaculture, housing, and economic stability. 

S. Watt



161

These disasters pose an immediate emergency public health challenge in terms of 
potable water scarcity and, where it previously existed, infrastructure damage and a 
longer term threat as a result of the physical and social disruption experienced by 
large numbers of people. Pollution from oil, gas, and chemicals from leeching and 
pipeline ruptures contaminates water in large land tracks putting populations of 
both urban and rural communities at risk (e.g. Hurricane Katrina in Louisiana) 
(Squires and Hartman 2013).

Breaching of levies which contain low lying water and the inadequacy of emer-
gency resources such as population gathering points exposed people to disease and 
violence. (Gutmann et al. 2011) Both short and long-term mental health problem 
were caused by or exposed as a result of the hurricane especially among children 
and teens (Zwiebach et al. 2010). The latent inequities within the society in New 
Orleans based on race, class, and geographic location were identified as major 
determinants of outcomes  – survival, resilience, and recovery post hurricane 
(Squires and Hartman 2013). In short, natural disasters such as hurricanes pose 
significant public health challenges not only to the physical environment but also to 
the physical and mental health of the population. When failure of water infrastruc-
ture compounds the damage of natural water disasters, planning of public health 
resources is critical to primary intervention, mitigation, and adaptation. Restoring 
health will be the goal of longer term strategies.

8.5.8  Population Growth

Currently at seven billion, the world’s population is estimated to grow to 9.2 billion 
by 2050 (Bergstrom et al. 2013) placing additional strains on water resources, and 
threatening sufficient agricultural production to sustain that size of population 
(Cosgrove and Rijsberman 2014). Population growth is most accelerated in LMICs 
and characterized by significant urbanization that places even more pressure on 
already overtaxed water supplies. Crowded urban centers without clean water and 
with unsanitary environments are breeding grounds for infections and the spread of 
viruses.

In addition to absolute growth and internal migration, massive migrations related 
to natural and man-made disasters further threaten unstable water resources. Jordan, 
with advance water systems in an arid part of the world, has experienced water 
insecurity as migrants escaping wars in Syria and Mali (Bowles et al. 2014) increase 
the population of the country by 10% in a few months (UNHCR 2014a). Similar 
patterns have emerged in Kenya with refugees from Somalia (UNHCR 2014b). In 
both cases there has been serious stress on water resources resulting in threats to the 
health of residents not only in displaced persons camps, but also in surrounding 
communities.
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8.5.9  Population Safety During Armed Conflict

Scheffran and Battaglini (Scheffran and Battaglini 2011) have identified water secu-
rity as a critical element in climate change that plays an important role in creating 
security risks especially in parts of the world under water stress. They point out that 
cooperation is far more common than conflict when water is at risk and during natu-
ral disasters which transcend national boundaries. Although they acknowledge the 
possibility of conflict over water, they argue that this is really a by-product of 
already unstable or failing governments.

According to the World Water Assessment program “(T)the results from quanti-
tative and qualitative analyses, based on science and economic principles, are often 
considered less relevant than political factors, emotion, religious beliefs and just gut 
feelings based on intuition” (WWAP 2012). As populations become overwhelmed 
and unable to adapt to changing resource provisions civil insecurity can emerge. 
The exact pathways to these ends are relatively unexplored and poorly understood.

A particularly precarious situation for both water and public health occurs when 
a community is at war. Destruction of community infrastructure including water 
infrastructure makes water scarce and unsafe. Recent examples include infrastruc-
ture destruction in Iraq and Bosnia (Micangeli et al. 2013; Olivera and Lewis 2004). 
There is a long history of regional conflicts over water sources and authors have 
gone as far as predicting the growing likelihood of “water wars” as the world supply 
of potable water decreases (Chellaney 2013). As mentioned earlier, major migra-
tions of displaced persons further stresses the water supply (Zolnikov 2013) and the 
rebuilding of pre-existing water infrastructure in the post-war period will become 
both a priority and a significant burden on post-war economies (Micangeli et al. 
2013; Weinthal et al. 2014).

8.5.10  Health Information Dissemination

Health information is essential for everyone in the population. Much of the informa-
tion is about prevention and use of health services. Kreps notes that,

Many of the people who are most at risk of poor health outcomes (…) are members of 
underserved populations, populations that are generally made up of individuals who are of 
low socioeconomic status, possess low levels of health literacy, are elderly, are members of 
marginalized ethnic and minority groups, or have limited formal education (Kreps 2005).

While the author was talking about the results of the Digital Divide Project in the 
U.S., he described the population in LMICs which have little access to health infor-
mation through traditions media such as books, radio, television, or newspapers. 
Where digital media has taken hold, the nature of public health communication has 
changed the way in which public health information is communicated. Similarly, 
information about water insecurity could now be broadcast on cellphones to alert 
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communities about impeding water related events. By coordinating with 
 meteorologists and geologists, public health officials can predict geographic areas 
at high risk, alerting frontline staff of some types of upcoming events such as 
cyclones, snow storms, and tornados where time provides an opportunity to take 
preventive steps. Less time is available, at present, for events such as earthquakes 
and tsunamis where advance warnings are limited.

Even less warning is found for infrastructure failure. Flooding from broken water 
mains, contamination of water purification systems and sabotage of water systems 
happens under exigent circumstances that require immediate intervention to mini-
mize damage and restore safe services. Hrudey, after examining several examples of 
water insecurity as a result of systems’ failures, concluded that ongoing vigilance is 
required to ensure that water systems provide reliable, safe water even in HICs 
(Hrudey 2004).

Water systems need to be of concern to public health. Water treatment plants are 
the first line of public health defence in many communities (Schuster et al. 2005). In 
Canada as of October 31, 2016, there were 133 Drinking Water Advisories in effect 
in 90 First Nations communities across Canada, excluding British Columbia which 
no longer reports advisories through Health Canada (Health Canada 2016). Each of 
these advisories threatens, to varying degrees, the public health of the community in 
which the conditions exist.

8.6  Conclusions

Water insecurity and public health are inexorably linked through a number of path-
ways. Water insecurity undermines human security and threatens human health. It 
must be the job of water and public health practitioners, policy makers, and research-
ers to address these concerns beginning with the recognition that neither research-
ers, nor policy makers, nor practitioners can, in isolation of one from the other, fully 
describe, understand, or address the complex and entangled aspects of public health 
and water security. To do so will require transcending the traditional silos of water, 
sanitation, security, and emergency services, transportation, health care, human 
rights, and education. Some attempts have been made, with varying degrees of suc-
cess, to bridge if not remove these divides with the goals of better managing com-
plex public sector networks.

At a national level, the National Joint Sector Reviews for WaSH (Joint Sector 
Review: Getting the Basics Right 2014), of which Uganda (Hauge and Mackay 
2004) and Liberia (Water, Sanitation & Hygiene (WASH) Sector Performance 2013 
Report 2014) are leading examples, have brought key government stakeholders 
together around WaSH. In doing so, they expose the strengths of collaboration and 
cooperation and the challenges to traversing the barriers at both the local and coun-
try levels. These findings were confirmed in the reports of The Comprehensive 
Africa Agriculture Development Programme (Badiane et al. 2014) in which similar 
potential benefits and barriers to collaboration were identified in the agricultural 
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sector. At an international level, Sanitation and Water for All combines high level 
dialogue and commitments with country level coordination and supporting research 
activities. In their recent document, A Global Framework for Action: guiding prin-
ciples, they note, “The crosscutting nature of sanitation and water necessitates 
effective collaboration and joint working across relevant government ministries, 
donor and non-governmental agencies and other key institutions” (A Global 
Framework for Action – Governing Document 2013). The necessity and magnitude 
of the gaps to be spanned in order to achieve, integrated intersectoral, interdisciplin-
ary, and cross-border research, policy, and practice within the water sector which 
includes public health is perhaps most evident when transboundary water issues are 
invoked. The Indus Waters Treaty focusing on the intersection of energy and irriga-
tion (Indus Waters Treaty: Articles and Annexures 2007) and the Nile River Basin 
Commission focusing on planning, development, and management of water 
resources among the countries bordering on Lake Victoria (Mekonnen 2010) are 
two inter-sectoral international examples of bringing policy research and practice 
together. However, despite major health implications, health policy and practice is 
not even at the table.

In an era of hydro climatic uncertainty (Milly et  al. 2008) education of both 
water and public health practitioners, researchers, and policy makers in the impor-
tance of integrated water health management that includes, but moves beyond, 
WaSH to encompass all productive uses of water is essential. One example of capac-
ity development in this sphere is the UNU-INWEH on-line Water Learning Centre 
post-graduate diploma in integrated water-health management through Maseno 
University in Kenya (Integrated Water Resources Management 2015). 
Transdisciplinary staff working on the problems in practice, policy, and research are 
required as are institutionalised government co-ordination mechanisms. Both must 
become valued by funders and development overseers.

No one sector (or sub-sector in the case of water) has all the answers, or even all 
the questions. What is clear is that public health researchers, practitioners, and pol-
icy analysts must understand the problems of water security and come to the table 
as part of the solution. Equally, water specialists must recognize and respond to the 
public health issues in their sector. Motivation, resource efficiency, transparency, 
and accountability reduce the risk to third party investment thereby encouraging 
development opportunities in conjunction with the private sector. Modelling of 
cooperative, transdisciplinary, comprehensive approaches from both a top-down 
(e.g. UN Water) and bottom-up (e.g. NGO networks such as Uganda Water and 
Sanitation Network [UWASNET]). UN designated days that focus the world’s 
attention on wicked problems, such as WaSH and public health, act as platforms to 
bring people to the table to brainstorm options and find solutions.

Lack of capacity, resource constraints, and political will are recurring roadblocks 
to cooperation and collaboration. If the Sustainable Development Goals are to live 
up to their potential, these systemic issues must be dealt with in innovative, cost 
neutral ways. To make real progress in bridging the water insecurity and public 
health divide, a proactive, transdisciplinary approach to prevention, mitigation, 
adaptation, and promotion must emerge. Ignoring or delaying this collaboration will 
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come with significant costs to the health and well-being of communities world-wide 
and give new meaning to the line from Coleridge’s 1789 poem The Rime of the 
Ancient Mariner – “Water, water everywhere and not a drop to drink” 
(Coleridge 2015).
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Chapter 9
Going to the Well: Water as a Community 
Builder

Jennifer Fresque-Baxter and Erin Kelly

Abstract Communities – both fixed and fluid – play a critical role in water stew-
ardship and protection of freshwater. In this chapter, we examine the development 
and implementation of the Northwest Territories (NWT) Water Strategy as a mecha-
nism for promoting collaborative action towards addressing water security chal-
lenges. Key examples of water-related initiatives and experiences in addressing 
water security at multiple levels are explored. A series of insights for global practi-
tioners, based on our experiences in implementing the Water Strategy, are offered, 
and framed within respective successes and challenges. The chapter concludes with 
a discussion on the potential utility of thinking about framing ‘community’ from the 
lens of ‘communities of practice’, and future research directions in this regard.

Keywords Water stewardship • Water security • Northwest Territories • NWT 
Water Strategy • Collaboration • Communities of practice

9.1  Introduction

Water often crosses multiple jurisdictional boundaries, sectors, stakeholder interests 
and political and agency mandates (Blomquist and Schlager 2005; Dunn et  al. 
2012). Advancing practices that support equitable access to safe, clean, abundant 
waters for people and ecosystems requires inputs from multiple actors and stake-
holders with varied interests at multiple levels and scales (de Loë et  al. 2007; 
UN-Water 2013) and should be positioned “within a model that promotes good 
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governance” (Norman et al. 2010, p. iii). ‘Good’ water governance should be trans-
parent, accountable, integrative and participatory, among other principles (de Loë 
et al. 2007; Norman et al. 2010).

Cook and Bakker (2012, p. 100) and Dunn et al. (2012) advocate for a ‘broad, 
integrative’ approach to defining water security. Cook and Bakker (2012) and Dunn 
et al. (2012) note that an integrative framing can be more comprehensive, in that a 
broader suite of factors that shape water security and its management may be reflect-
ed.1 Thus, in this chapter, we approach water security broadly, as multi-dimensional, 
and in an integrated fashion, after approaches advocated by key national and inter-
national scholars and practitioners (e.g., Cook and Bakker 2012; Dunn et al. 2012; 
de Loë et al. 2007; Global Water Partnership 2012; Grey and Sadoff 2007).

Water is fundamental to residents of Northern Canada for cultural, subsistence, 
economic and recreational purposes (Government of the Northwest Territories 
[GNWT]/Indian and Northern Affairs Canada [INAC] 2010). Concerns about 
changes in water quality and quantity, and related impacts on human and aquatic 
ecosystem health, led to the release of Northern Voices, Northern Waters: NWT 
Water Stewardship Strategy (‘Water Strategy’) in 2010. The concerns related to 
water security raised by Northerners during the development of the Water Strategy 
ranged from impacts at the local level to regional, territorial and transboundary 
levels. The Strategy was a collaborative endeavor between Aboriginal, municipal, 
territorial and federal governments, communities, industry, environmental non- 
government organizations (ENGOs) and academics. The common vision for 
Northern waters that emerged out of the development of the Strategy is that “waters 
of the NWT will remain clean, abundant and productive for all time” (GNWT/INAC 
2010, p.  10). As outlined in the Water Strategy, waters must remain this way to 
ensure: (1) human health and access to safe drinking water at all times; and, (2) that 
aquatic ecosystems are healthy, among other goals. From our perspective, the vision 
and its related goals represent the epitome of water security.

It is our position that the experiences from the development and implementation 
of the Water Strategy – and how related activities can function to support water 
security in the NWT  – can offer broad insights for practice and governance at 
regional (i.e., Basin/watershed-wide levels), national and international levels.

9.2  The Mackenzie River Basin and Northwest Territories

Much of NWT is part of the Mackenzie River Basin (MRB), Canada’s largest water-
shed at 1.8 million km2 – comprising roughly 20% of Canada’s land mass – and the 
tenth largest river basin globally (Rosenberg International Forum on Water Policy 
2013; MRBB 2003). The Basin encompasses parts of the provinces of Saskatchewan, 

1 Though both the aforementioned papers note that ‘narrow’ approaches can complement broad 
framings and may have roles to play around operationalizing water security at the program level. 
For further discussion, see Dunn et al. (2012) and Cook and Bakker (2012).
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Alberta and British Columbia, Yukon Territory and NWT (Rosenberg International 
Forum on Water Policy 2013; MRBB 2003), spanning geopolitical boundaries. The 
Mackenzie River contributes roughly 60% of all freshwater discharge from Canada 
to the Arctic Ocean, playing a major role in regulation of climate system variability 
and ocean circulation (Mackenzie Global Energy and Water Cycle Experiment 
Study 2004; MRBB 2003; Palmer et al. 2012; Rosenberg International Forum on 
Water Policy 2013). Thus, protection of water and aquatic ecosystem health and 
function of the MRB is of paramount importance not only for the NWT and Canada, 
but globally (Rosenberg International Forum on Water Policy 2013). The MRB is 
home to around 400,000 people, most of whom live within its southern portions 
(i.e., below the 60th parallel) (Palmer et al. 2012). The waters of the MRB are cul-
turally significant to Aboriginal peoples residing within it, support livelihoods, tra-
ditional and subsistence activities and the interconnected plants, animals, fish, land 
and air that people rely on (Rosenberg International Forum on Water Policy 2013). 
NWT also shares waters with the territory of Nunavut.

In Canada’s North, discussions about water are not separated from other aspects 
of the environment, including people, animals, air, land and climate. Furthermore, 
water security is inextricably linked with related notions of food and livelihood 
security and must also be situated, and understood, within the context of climate 
change, energy and resource development (see for example, Allan 2013; Froggatt 
2013; Ludi 2009; World Economic Forum 2011). Thus, security and stewardship of 
water are embedded within broader ecological, social, political, economic and cul-
tural contexts. However, water is often a natural entry point for framing and discuss-
ing environmental change, management and stewardship. A common adage in the 
NWT and MRB, largely stemming from and reflective of Aboriginal people’s rela-
tionships with water, is that ‘water is life’ (Aboriginal Affairs and Northern 
Development Canada 2010; NWT Water Stewardship n.d.). Though focus in this 
chapter is on water security specifically, and management and practices that support 
security, the consideration of its embedded nature (i.e., linkages to food, climate, 
energy, etc.) is always central in our minds.

9.3  Northern Voices, Northern Waters: Northwest Territories 
Water Stewardship Strategy Development 
and Implementation

Residents of the NWT have expressed concerns about water and identified potential 
threats to water security within the NWT and MRB for decades, particularly those 
related to impacts from growth, development and climate change. Prior to the devel-
opment of the Water Strategy, a series of Aboriginal-led conferences occurred to 
share experiences and knowledge regarding water-related concerns. Examples of 
these events include: Water Wise Conference (2007), Keepers of the Water Gatherings 
(2006, 2007, 2008), Sahtu Water Gathering (2008) and the National Summit on the 
Environment and Water hosted by the Dene Nation in 2008 (GWNT/INAC 2010).

9 Going to the Well: Water as a Community Builder



176

In March 2007, Members of the 15th Legislative Assembly of the Government of 
the Northwest Territories (GNWT) passed a motion stating “water is essential to 
life, and constitutes a fundamental human right” (as cited in GWNT/INAC 2010, 
p. 44). Recognition of this right is consistent with many international rights declara-
tions and plans of action (e.g., general comment No. 15 of the UN Committee on 
Economic, Social and Cultural Rights; Agenda 21, etc.) (Office of the High 
Commissioner on Human Rights et al. 2010).

Also in 2007, the GNWT committed to developing a NWT water resource man-
agement strategy, in response to concerns raised at the aforementioned gatherings 
and the recognition of water as a human right. Northern Voices, Northern Waters: 
NWT Water Stewardship Strategy, released in 2010, was the result of collaboration 
and engagement with Aboriginal leadership, communities, governments at multiple 
levels, regulatory boards, ENGOs, academics and industry (actors and stakeholders 
commonly referred to in the NWT as ‘water partners’, which will henceforth be 
used in this chapter) through a series of workshops, meetings and presentations. To 
ensure action and accountability, NWT Water Stewardship: A Plan for Action 2011–
2015 was released in 2011 and outlined key actions/deliverables, timelines and lead 
partners. Critical to the success of the Water Strategy was the creation of an 
Aboriginal Steering Committee (ASC) to guide its development and implementa-
tion. The ASC ensures Aboriginal culture, rights, values and knowledge, as well as 
community and regional needs and priorities, are considered and respected through-
out Water Strategy implementation.2

The Water Strategy reflects the fundamental relationship that exists between 
NWT residents and water. The vision, “that the waters of the NWT remain clean, 
abundant and productive for all time” (GNWT/INAC 2010, p. 10) and goals of the 
Water Strategy set out targets for NWT waters, which include ensuring aquatic eco-
systems remain healthy and diverse, and humans, as part of the ecosystem, can 
choose their way of life and have access to clean and abundant water for drinking, 
food, travel, economic growth, culture and spirituality now and for future genera-
tions. The Water Strategy supports the “appropriate use and consideration of all 
types of knowledge including traditional,3 local and western scientific” for aquatic 
ecosystem-related decision-making (GNWT/INAC 2010, p.  4). Ultimately, the 
Water Strategy “encourages responsible economic development within a sound 
environmental context” (GNWT/INAC 2010, p. 3), to further support secure waters 
for people and ecosystems, now and for future generations.

2 Current ASC membership includes representatives of the seven regional Aboriginal governments 
(including one with observer status), individual Aboriginal governments who are not part of a 
regional Aboriginal government, and the territorial government.
3 In the NWT, ‘traditional knowledge’ has been defined as “knowledge and values, which have 
been acquired through experience, observation, from the land or from spiritual teachings, and 
handed down from one generation to another” (GNWT Traditional Knowledge Policy 2005, p. 2). 
In the academic literature and in other places around the world different terms may be used, such 
as ‘traditional ecological knowledge’ and ‘Indigenous knowledge’ (see for example, Berkes 2008; 
Berkeset al. 2000). In this chapter, we use ‘traditional knowledge’, as that is the term commonly 
used in the NWT.
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One of the most important aspects of the Water Strategy to Aboriginal peoples 
within the NWT is that its development and implementation do “not affect or infringe 
upon existing or asserted Aboriginal rights, treaty rights or land resource and self-
government agreements. In the case of any inconsistency between the Water Strategy 
and existing or future treaties or land, resource and self-government agreements, the 
provisions of the treaties and agreements shall prevail (GNWT/INAC 2010, p. 4).”

The Water Strategy’s guiding principles are respect, sustainability, responsibility, 
knowledge and accountability. Approaches to meet Water Strategy goals include 
stewardship, ecosystem-based management, water and watershed values, and infor-
mation to understanding. These guiding principles and approaches, coupled with 
‘Keys to Success’ and identified actions, define the agreed upon path toward 
improved and strengthened water stewardship and water security in the NWT. Keys 
to Success, which are “what we need to do” to achieve the vision and the goals of 
the Water Strategy, exist under four categories: (1) ‘Work Together’; (2) ‘Know and 
Plan’; (3) ‘Use Responsibly’; and, (4) ‘Check Our Progress’. Specific action items 
for each Key to Success are detailed within the Action Plan with associated leads 
and timelines documented to ensure accountability. Please see Table 9.1 for an over-
view of each Key to Success category, with select examples. The majority of the 
examples listed are described in greater detail throughout the chapter, either in the 
main text or in a series of text boxes.4 In some of the text boxes, we have also 
included input provided by water partners involved at various levels of Water 
Strategy implementation to provide additional depth and experience, particularly 
related to achieving water security in the NWT.

The Water Strategy Action Plan is a living document. The path forward is con-
tinually updated based on the learning and experience of all partners together. 
Annually, water partners gather to discuss progress and implementation of Strategy 
activities. These meetings provide an opportunity to continually assess and  
(re)affirm priorities for coming years. Occasional reports cards also highlight areas 
where Strategy work has progressed and where room for improvement exists.

Every five years, an independent, third-party evaluation is conducted to objec-
tively assess progress towards achievement of Water Strategy goals and actions. This 
important check and balance helps ensure activities continue to meet Northerner’s 
needs and ensures water partners are accountable for the implementation of the 
Strategy. The evaluation determines where successes can be built upon and where 
there are key areas for improvement. The 2015 independent evaluation of the Strategy 
found that excellent progress had been made on negotiating transboundary agree-
ments with neighbouring jurisdictions; increasing the number of communities 
involved in community-based monitoring; and, achieving objectives related to build-
ing meaningful partnerships to support water stewardship. The evaluation also found 
that there were areas of importance to water partners that require improvement. For 
example, while progress has been made on community-based monitoring, expansion 
to additional interested communities and finding ways to retain trained community 
water quality monitors over the long term is needed. The need to more formally 

4 For more details on these, and other, implementation activities, please visit nwtwaterstewardship.ca
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Table 9.1 Catergories of Keys to Success

Category Work together Know and plan Use responsibly
Check our 
progress

Brief 
description

Building a 
cooperative 
space for water 
partners to 
collaborate

Collectively 
understanding 
ecosystem health 
through multiple 
ways of knowing

Ensuring 
up-to-date, 
relevant policy 
and guidance 
for informing 
water use 
decisions

Evaluating the 
progress of 
implementation 
through routine 
checks and formal 
audits

Core desired 
outcomes

-Improved 
collaboration
-Improved 
communication
-Increased 
awareness and 
engagement
-Access to and 
use of best 
available 
information for 
informed 
decisions at 
multiple scales

-Collectively 
developed 
comprehensive 
monitoring and 
research programs
-Opportunities for 
active and 
meaningful 
community 
involvement
-Holistic 
understanding of 
ecosystem processes 
and health
-Timely and 
accessible reporting 
to inform 
decision- making

-Consistency 
and 
transparency in 
decision-making
-Routine 
evaluation of 
legislation and 
regulations to 
maintain 
relevancy and 
appropriateness
-Ensuring 
capacity to 
promote 
compliance

-Transparency and 
accountability of 
Strategy 
implementation
-Adaptability to 
changing priorities 
and circumstances 
(e.g., climate 
change)
-(Re)affirming 
partner 
commitment
-Relevancy to 
northern partner 
needs

Examples of 
actions/
activities

-Bilateral Water 
Management 
Agreements
-Mackenzie 
DataStream 
data 
management 
system

-NWT-wide 
Community- based 
Water Quality 
Monitoring Program
-Dehcho First 
Nations AAROM 
program
-Slave River and 
Delta Partnership

-Completion of 
The Guidelines 
for the Closure 
and 
Reclamation of 
Advanced 
Mineral 
Exploration and 
Mine Sites in the 
NWT
-Completion of 
policy document 
on Water and 
Effluent Quality 
Management
-ENR-GNWT 
review of Water 
License 
submissions 
from proponents 
in the spirit of 
the Water 
Strategy

-Annual water 
partner workshops
-Progress report 
cards
-Independent 
evaluation (2015)
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define who constitutes a water partner, identify their roles and responsibilities in 
Water Strategy implementation and improve collective ownership over the Water 
Strategy were also identified as areas requiring additional effort.

These successes and challenges are currently being addressed and point to 
important new directions for the Strategy’s future through development of a new 
five-year Action Plan, collaboratively developed during 2015. Lessons learned from 
Water Strategy implementation between 2011 and 2015 and results of ongoing eval-
uation informed the development of the next Action Plan as did guidance from the 
ASC and substantial engagement with all water partners.

9.4  Insights from Experience: Advancing Water Security 
Through the NWT Water Strategy

Water binds people in the NWT together across environmental, social, cultural and 
political contexts. Water is life and sustaining it requires sharing and learning among 
people with a vested interest in protecting it now and into the future. The Water 
Strategy has built on the concerns and priorities of NWT residents, to achieve its 
goals – which strongly reflect maintaining water security for people and the envi-
ronment. The Water Strategy brings together people who share resources, tools and 
practices to advance water stewardship towards the vision of safe, sustainable waters 
in a continually evolving and dynamic approach to water stewardship (see also dis-
cussion on ‘Communities of Practice’ below).

Below are key insights from our experiences in implementing the Water Strategy 
we feel may be pertinent for other practitioners who are dealing with similar chal-
lenges and contexts. The key themes identified below also reflect traits that can 
foster resilience in the governance of aquatic systems (see for example, Plummer 
et al. 2014). It is important to note, however, that the Strategy is very much grounded 
in a Northern Canadian experience, though in many respects it is consistent with 
international practices and declarations. We feel our experiences – including our 
challenges and successes  – may resonate with global practitioners attempting to 
engage in collaborative watershed management, to link multiple knowledge per-
spectives (e.g., indigenous knowledge and western science) and to address cumula-
tive impacts on aquatic ecosystems, including those from climate change and 
resource development.

9.4.1  Common Vision, Common Goals

Central to the success of the Water Strategy was the development of a common 
vision and goals to guide water stewardship and management. As noted by Mitchell 
(2006), in integrated water resources management (IWRM), having a vision 
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provides an end point for people to work towards and can help to determine the 
people and elements of the system that need to be brought together to reach that 
outcome. As Dunn et al. (2012) and Cook and Bakker (2012) note, water security 
can potentially be such a vision. The Water Strategy vision and goals reflect the 
needs and priorities of Northerners, as they were collaboratively developed. In the 
case of the Water Strategy, the vision reflects the very epitome of water security as 
the outcome of collective action and ecosystem-based management.

It is also important to note that water partners have their own interests, needs and 
mandates, and there are times when some water partners may not clearly identify 
with the Water Strategy vision and goals. This has represented a challenge in Water 
Strategy implementation. For example, the first external evaluation noted the need 
to increase feelings of ownership of all water partners in Water Strategy implemen-
tation. Some partners also identified that certain implementation areas or activities 
have been prioritized over others, causing uncertainty related to how best to engage 
in work on actions not deemed as high priority under the Strategy but of importance 
to particular water partners.

To address such challenges, the Water Strategy is framed as a living document 
and reflects the need for adaptability to redefine priorities of water partners as they 
may change or as more information is gathered. What we have learned through 
implementation, is the necessity of continually and collectively revisiting the goals 
and priorities – and the activities needed to achieve those – to ensure they remain 
relevant and meaningful to all NWT water partners. Progress has been made through 
participation in collaborative meetings and improved communications during the 
past five years of implementation. For example, as previously described, annual 
water partner meetings are held where results and updates from ongoing projects are 
presented and activities for the coming year are prioritized. External evaluations 
also provide an important check and balance to ensure that activities reflect current 
needs and priorities of all water partners.

9.4.2  Knowledge and Learning

Knowledge is one of the guiding principles of the Water Strategy and “decisions are 
based on accurate and up-to-date traditional, local and western scientific knowl-
edge” and “as knowledge evolves, stewardship decisions evolve accordingly” 
(GNWT/INAC 2010, p. 11). For all water partners to make good decisions about 
water stewardship and management – and work towards water security as an out-
come  – they must have access to the best available information (from multiple 
sources of knowledge) to support the choices they make.

From our experience, one of the critical elements of informed decision-making 
is ensuring people have access to the information they need in ways that are mean-
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ingful, accessible and culturally- and locally-appropriate. This can mean tailoring 
communications to meet different user needs, experiences and values, languages5 
and ensuring the information is relevant to the receiver (contextualized). If the infor-
mation is not reaching partners, is not relevant to their interests and needs or is not 
in a format that can be used by those partners (for many reasons), it may not be used 
effectively to support decision-making. Finding appropriate mechanisms for recip-
rocal sharing of information is something the Department of Environment and 
Natural Resources (ENR-GNWT) and many water partners have worked to improve 
and is an important aspect of building capacity for water stewardship.

5 The NWT recognizes 11 official territorial languages, nine of which are Aboriginal languages.

Box 9.1 Transboundary Water Management Agreement Negotiations
The NWT is the ultimate downstream jurisdiction in the Mackenzie River 
basin. As such, impacts to upstream waters can affect downstream users in the 
NWT.  In 1997, the Mackenzie River Basin Transboundary Waters Master 
Agreement (‘Master Agreement’) was signed by the governments of Alberta, 
British Columbia, Saskatchewan, Yukon, the NWT and Canada. It committed 
the Parties to work together to cooperatively manage the waters of the MRB 
“in a manner consistent with the maintenance of the ecological integrity of the 
aquatic ecosystem” (Master Agreement 1997, p. 3). A series of bilateral water 
management agreements (BWMA) were to be negotiated under the Master 
Agreement. The Yukon-NWT BWMA was signed in 2002, the Alberta-NWT 
BWMA in March 2015 and the British Columbia-NWT BWMA in October 
2015. The NWT is currently involved in negotiations toward a BWMA with 
Saskatchewan. Discussions related to updating the existing BWMA with 
Yukon have begun. Currently, MRB jurisdictions are in general agreement on 
a ‘base ecosystem agreement’ that includes provisions related to: risk 
informed management, surface water quality and quantity, groundwater, biol-
ogy, monitoring, research, information sharing, notification and consultation, 
emergency response administration, dispute resolution and process provi-
sions. Comprehensive appendices accompany BWMAs and include detailed 
technical information, a path forward for using traditional and local knowl-
edge during implementation, learning plan contents and cost sharing 
information.

For the NWT, the discussions on the development of the Water Strategy 
informed the NWT’s BWMA negotiations mandate. Thus, the BWMAs are 
consistent with input NWT residents provided in terms of water stewardship. 
Traditional and local knowledge of transboundary waters was also gathered 
through engagement and consultation with NWT Aboriginal groups to help 
inform NWT’s negotiation interests. The ASC was an integral part of negoti-
ating these agreements and will continue to be actively and meaningfully 
involved throughout implementation.
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Of paramount importance for the NWT is bringing multiple knowledges to bear 
in water governance. Indeed, as Armitage et al. (2015) note, “contemporary water 
governance must draw on knowledge in its many different forms (scientific, local, 
indigenous, bureaucratic)” (p. 361). The Water Strategy is predicated on the use of 
best available information for decision-making, which is grounded in the need to 
draw upon multiple knowledge sources. As noted in the Water Strategy, “Traditional, 
local and western scientific knowledge all contribute to understanding these aquatic 
ecosystems and their stressors, such as climate change and human development” 
(GNWT/INAC 2010, p. 19). In the NWT, Aboriginal peoples have knowledge of 
and relationships to the water and the land that have existed since time immemorial. 
Such knowledge is a “a valid and essential source of information about the natural 
environment and its resources, the use of natural resources, and the relationship of 
people to the land and to each other” (GNWT Traditional Knowledge Policy 2005, 
p. 1). Multiple knowledges were fundamental to the development of the Alberta- 
NWT Bilateral Water Management Agreement (see Box 9.1). The work of the Slave 
River and Delta Partnership, including through its SWEEP project (see Box 9.2), is 
centered on the blending of multiple knowledge systems to understand the health of 
the Slave River and Delta.

Bringing together multiple knowledge systems has unique challenges, which 
include the tendency to privilege western scientific information in resource manage-
ment and research (Berkes 2008; Adams et al. 2014). In our experience, working to 
try and bridge knowledge systems requires collaborative, reciprocal and respectful 
relationships between partners (see also Adams et  al. 2014, for more discussion 
with respect to partnerships between academic and Indigenous partners in ecologi-
cal research). It can be affected by a host of factors including capacity of water 
partners, diverse and competing interests, misunderstandings between perspectives 
and geographic distance to name a few. In our experience, commitment to listening 
and understanding, building strong partnerships, collectively defining goals and val-
ues at the outset of projects, establishing trust and undertaking sustained, meaning-
ful interactions as often as possible, all serve to create the space for dialogue that 
fosters knowledge exchange.

Within the Water Strategy, traditional knowledge is recognized as equal and par-
allel with western science. This counters potential privilege of one form and source 
of knowledge over another – though we strongly recognize the need to continually 
work towards improvements in this regard throughout implementation. Water part-
ners continue to work collectively to improve the processes by which traditional and 
local knowledge inform decision-making at all levels. Partners are also looking for 
opportunities to improve blending of multiple knowledges and to collectively create 
knowledge (that draws on multiple knowledges) to support water stewardship and 
management (the concept of ‘knowledge co-production’, sensu Tengö et al. 2014; 
Armitage et al. 2011, 2015; Pohl et al. 2010; see also Berkes 2008). As one means 
of addressing this priority, a number of Aboriginal governments from throughout 
the MRB, the GNWT, Mackenzie River Basin Board (MRBB) and a number of 
national and international academic institutions, recently partnered with the 
University of Alberta on a six-year project called ‘Tracking Change’, focused on the 
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role of traditional and local knowledge in watershed governance in the Mackenzie, 
Mekong and Amazon River Basins.6 ENR-GNWT continually works with water 
partners to identify the appropriate mechanisms for gathering information (particu-
larly local and traditional knowledge) in ways that honour and respect the knowl-
edge holders.

Adaptive management is positioned strongly in the Water Strategy and is part of 
the very nature of this living document. It is particularly important for addressing 
issues of water security, as new challenges (e.g., climate change, development, 
socio-economic impacts) may result in changes to how (in)secure NWT water is; 
therefore, our management approaches and structures must be flexible enough to 
account for, and adapt to, changing circumstances in order to remain effective.

6 The project, led by principal investigator Dr. Brenda Parlee (University of Alberta), is funded by 
the Social Sciences and Humanities Research Council, one of the Canadian Federal Tri-Council 
research agencies.

Box 9.2 Slave River and Delta Partnership
During the fall of 2010, residents in Fort Smith began to catch pickerel that 
had bumps on them from the Slave River, which is located downstream of the 
Athabasca oil sands, during one of the lowest water years on record. This was 
very concerning for community members who continue to rely on harvesting 
fish. It was clear more research and monitoring needed to be done and the 
communities along the Slave River and Delta needed and wanted to drive the 
design and implementation of the work. It was from this that the Slave River 
and Delta Partnership (SRDP) was formed. The SRDP consists of Aboriginal, 
municipal, territorial and federal governments and northern educational 
institutions.

SRDP research and monitoring is guided by three overarching questions, 
which were identified by the community partners: Can we drink the water? 
Can we eat the fish? Is the ecosystem healthy? Upon further discussion, many 
community members questioned whether their children and grandchildren 
would be able to drink the water, eat the fish and choose a subsistence life-
style. All of these questions are related to water and food security. From the 
very beginning, the group strongly identified the importance of answering 
questions by drawing on both traditional knowledge and western science 
together to ensure a holistic perspective on the health of the Slave River and 
Delta. Academics from various Canadian universities and some ENGOs have 
worked with and supported the SRDP to undertake a variety of projects to 
address their questions.

Most recently, an interdisciplinary team of University of Saskatchewan 
researchers has been working closely with the SRDP to conduct scientific and 
traditional knowledge research and monitoring toward developing an 

(continued)
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9.4.3  Collaboration and Participation

Partnerships are central to activities under the Water Strategy for many reasons, as 
evidenced throughout this chapter. In order to address large, complex and multi- 
scale problems – such as promoting water security – there is a need to pool resources 
(including financial and human capital) and work collectively to maximize impact 
and capacity. There are many people with a stake in NWT water stewardship and all 
should be involved in developing the solutions that move the NWT towards water 
security. Partnerships have been critical in developing community-based monitor-
ing programs in the NWT (see Boxes 9.3 and 9.4 for descriptions of two programs). 
When you bring together diverse partners, with different knowledges, values and 
experiences, you get a variety of perspectives that can serve to strengthen approaches 
or identify innovative solutions. Furthermore, given the common interests, and lim-
ited capacity, it is important to avoid duplicating efforts or ‘reinventing the wheel’.

Box 9.2 (continued)
Aboriginal-led community-based cumulative effects monitoring program for 
the Slave River and Delta. This project, called the Slave Watershed 
Environmental Effects Program (SWEEP), has expanded on aquatic ecosys-
tem health indicator work previously completed by the SRDP and is funded 
by the Canadian Water Network. Research and monitoring undertaken by the 
SRDP, particularly through SWEEP, has resulted in increased information on 
the health of the Slave River, training opportunities for community partners to 
build capacity to monitor a variety of parameters and improved reciprocal 
learning and knowledge sharing between partners.

Box 9.3 Aquatic Monitoring in the Dehcho Territory, by George Low, 
Dehcho Aboriginal Aquatic Resources and Oceans Management 
(AAROM)
The Dehcho Aboriginal Aquatic Resources and Oceans Management 
(AAROM) program is a community-based capacity building and aquatic 
resource management program partnering with nine First Nations and two 
Métis organizations in the Dehcho region of the Northwest Territories. The 
program, funded by Fisheries and Oceans Canada, provides a bridge to the 
more formal resource management responsibilities First Nations will take on 
once they have settled land claims or treaty entitlements.
The Dehcho AAROM mission is for “more Aboriginal control of fish and 
water resources under the Dehcho First Nation’s ‘one house’ system of

(continued)
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Box 9.3 (continued)
governance – involving local resource users and enhancing employment and 
educational opportunities for Dene Youth.” Our mandate is to “protect and 
preserve the rights of all Aboriginal people to healthy waters, fish stocks and 
aquatic environments in the Dehcho.” The Dene and Métis people of the 
Dehcho have always expressed a deep rooted respect for the land and waters. 
The Dehcho Declaration includes the statement “we were put here by the 
Creator as keepers of the waters and lands.” Most Dene and Métis have now 
moved off the land and traded the traditional lifestyle for the wage economy 
in the settlements. Hunting, trapping and fishing still provide healthy tradi-
tional food and these activities are central to the cultural and spiritual well- 
being of the Aboriginal people of the Dehcho.

The Dehcho territory is blessed with an abundance of fresh water as part of 
the Mackenzie River Basin, however, there are concerns about water quality 
and the presence of contaminants from upstream southern reaches of the 
watershed including pollution from tar sand projects, pulp and paper mills, 
coal mines and other potential sources of industrial waste. There is also a 
concern with water quantity. The Mackenzie River was recently at record low 
levels and many of the tributaries are running dry. Travelling on the River to 
hunt and fish has become more difficult and it has become impossible to travel 
up tributaries such as the Trout, Redknife and Rabbitskin rivers. The 
W.A.C.  Bennett Dam has changed seasonal water-flow and water-level 
regimes since it was built. There is a concern that additional dams planned on 
the Peace River will cause greater problems. First Nations in the Dehcho are 
also worried about the effects of greater water use on the Athabasca River as 
well as apparent climate change effects.

To begin addressing these concerns, the Dehcho AAROM program has 
been building a community-based water monitoring program in the Dehcho 
region. Recently, this program has been greatly strengthened through partner-
ing with ENR-GNWT as a partner in the NWT Water Strategy. Water quality 
measuring instruments as well as devices for measuring petrochemical con-
taminants and metals are deployed and maintained during the summer months 
near several communities. Dehcho AAROM and its community partners, 
through a funding agreement with ENR-GNWT are responsible for providing 
the collected data for inclusion in the NWT Water Strategy program. These 
partnerships greatly enhance the Dehcho water monitoring program by pro-
viding a database that integrates traditional and local knowledge from the 
communities with western science.
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Box 9.4 NWT-Wide Community-Based Water Quality Monitoring 
Program
During engagement on the development of the Water Strategy, Aboriginal gov-
ernments, communities and NWT residents expressed keen interest in partici-
pating meaningfully in community-based research and monitoring to address 
their water-related questions and concerns. To address this, the NWT- wide 
Community-based Water Quality Monitoring Program (‘CBM program’) was 
developed. ENR-GNWT has partnered with more than 20 communities, as 
well as other water partners, to collect a wide variety of water quality data to 
address community concerns and questions about water quality. Sampling is 
done at more than 40 sites throughout the NWT that are important to commu-
nity partners. The program samples for basic water quality parameters and 
dissolved metals and hydrocarbons. The suite was chosen to address the key 
concerns raised by community partners, particularly with respect to metals and 
hydrocarbons that may be linked to upstream development.

Through the program, community partners have received training through 
workshop modules and on-site. This has resulted in an increase in trained 
community monitors. Community monitors and ENR-GNWT technicians 
work together to collect the samples. Currently, collaborative efforts are 
underway to expand training opportunities to include additional monitoring 
parameters (e.g., wildlife and fish) and identify longer term employment 
opportunities for trained monitors. There has been a high degree of interest in 
the program and the number of communities involved has grown from 12 in 
2012 to more than 20 in 2015. The ultimate goal of the CBM program is that, 
as capacity is built, community partners will take over implementation of the 
program. One of the challenges with the program has been capacity to analyze 
and interpret data and get results out to communities and other interested par-
ties in a timely manner. An approach to addressing this challenge has been the 
development of Mackenzie DataStream, a project by Walter and Duncan 
Gordon Foundation in partnership with ENR-GNWT, with input from the 
ASC and water partners. DataStream is an open-source data management sys-
tem for exploring and sharing water quality data in a manner that is widely 
accessible to any interested parties.

For more on Mackenzie DataStream, please go to: http://www.mackenzie-
datastream.org

9.4.4  Multi-level Linkages

As Bogardi et al. (2012) note, “water security in the 21st century will require better 
linkage of science and policy, as well as innovative and cross-sectoral initiatives, 
adaptive management and polycentric governance models that involve all stakehold-
ers” (p. 35). One of the areas where the Water Strategy has been most effective has 
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been linking water partners at multiple levels. All Water Strategy activities are embed-
ded within the broader vision and goals (as outlined above) and all activities are 
designed to contribute to meeting those goals. Water Strategy initiatives encourage the 
use of multiple knowledge systems to inform decision-making and stewardship at 
multiple levels from the local to MRB-wide. Information gathered via different initia-
tives may scale up or down given the nested nature of decision-making.

Similarly, community-based research and monitoring is often undertaken at the 
local level but scales up to regional, NWT and MRB-wide. While programs such as 
the NWT-wide community-based water quality monitoring program (see Box 9.4) 
are geared more specifically to the local level, they are embedded within higher 
units of analysis (i.e., sub-watershed, nested watershed units). Transboundary water 
management agreement negotiations are at the basin level but affect perception and 
decision-making within the NWT (see Box 9.5).

At the Basin-level, one of the core mechanisms for linking jurisdictional man-
dates and activities is the MRBB. Approaches to water management in upstream 
jurisdictions provided at MRBB meetings ensure learning at the basin level is con-
sidered in water management decision making in the NWT. However, jurisdictional 
fragmentation can be a challenge (Rosenberg International Forum on Water Policy 
2013). The development and signing of bilateral water management agreements 

Box 9.5 The Significance of the Water Strategy to Achieving Water 
Security in the NWT, by the Honourable J. Michael Miltenberger, 
Minister of Environment and Natural Resources (2007–2015)
The challenge faced by the NWT, as we at long last assumed responsibilities 
for most lands and waters throughout the territory from Canada (which 
occurred on April 1, 2014), was to know firmly and clearly what we wanted. 
What was that future we wished to create? Without knowing this, any future 
could appear to suffice, but not all would protect ecosystems, the northern 
lifestyles, and our commitments to Aboriginal governments and northern citi-
zens. Water security meant getting our policy house in order and articulating 
a sustainable integrated vision. For us, this vision is based on three things: 
first, understanding that integrated water management is primarily about eco-
systems, not just water. Second, it means integrating water management 
between jurisdictions to collaboratively address Mackenzie River Basin needs 
and third, it means ensuring that local and regional choices – such as water, 
energy, and food policies and laws – serve the health of the basin. This is what 
Northern Voices, Northern Waters (the Water Strategy) does for NWT: it pro-
vides the policy basis for all of NWT’s governments – federal, territorial, and 
Aboriginal  – to engage with upstream jurisdictions in a way that achieves 
these integrated goals towards a sustainable and secure water future.
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will further enhance cooperative efforts towards water management between neigh-
boring jurisdictions and for the MRB as a whole (see Box 9.1).

Water can act as a bridge between diverse water partners – or as a builder of 
‘community’ – in that water in the NWT is a shared resource, and management, use 
or protection of water is for many groups, a shared goal (see Box 9.5). Linking 
water partners at multiple levels (individuals, communities, industry, ENGOs, aca-
demics, municipal, Aboriginal or territorial government) builds flexible partner-
ships where water partners can become as involved as they wish in areas of interest 
to them related to water security. Input from multiple levels strengthens the integrity 
of implementation activities of the Water Strategy. Participation in Canada-wide 
and international partnerships ensures this learning can be scaled up nationally and 
internationally.

9.4.5  Integration

The Water Strategy is holistic in nature. It recognizes that robust, informed deci-
sions come from bringing together information on all parts of the system, multiple 
knowledges, all of the interests and values of people who use and rely on the waters 
of the NWT and MRB and all of the people who make decisions related to how 
water is used and managed. The Water Strategy also approaches water management 
from the perspective of linking environment, economy and society, with recognition 
of the need for sustainable development (see Box 9.5).

The Water Strategy advocates for, and adopts, an ecosystem-based approach to 
management. This approach “requires that those who make decisions which may 
affect water understand and consider structure, function and processes within eco-
systems, as well all values within the watersheds” (GNWT/INAC 2010 p.  12). 
Watersheds are positioned as the starting point for consideration. Smaller sub- 
watersheds are nested within larger watersheds and within the larger MRB and such 
linkages must also be considered in decision-making. This requires water partners 
at all levels to work together, share information and consider interrelations between 
all parts of the system. If the appropriate partners are not engaged, there is risk that 
core linkages within the watershed or between watersheds may not be considered, 
resulting in fragmentation. Geopolitical boundaries can exacerbate these types of 
issues, which highlights the importance of the MRBB and bilateral water manage-
ment agreements for promoting and ensuring ecosystem-based management. 
However, in the NWT and MRB substantial knowledge gaps related to ecosystem 
processes and health exist, making implementing integrated water management 
approaches challenging. One of the key functions of partnerships developed under 
the Water Strategy is to work together to fill these gaps by gathering and utilizing 
information from multiple knowledge systems and partners.

Though the Water Strategy does not explicitly identify use of an IWRM approach, 
the intent of the Strategy, through bringing together different mandates, water users, 
perspectives and levels of decision-making in a collective responsibility for water 
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stewardship, is integrative in nature. Broad framings of water security can comple-
ment perspectives on IWRM (Cook and Bakker 2012; Dunn et al. 2012), which can 
provide a framework for working towards the goal of water security (Bogardi et al. 
2012; Global Water Partnership 2012). An IWRM approach is consistent with glob-
ally adopted sustainable development agendas, such as in the United Nations 
Transforming our world: the 2030 Agenda for Sustainable Development (United 
Nations 2015).

In the NWT, there are many parties who are responsible for decisions related to 
various aspects of water management. Linking groups and mandates is of para-
mount importance for implementing the Water Strategy to ensure coordinated 
efforts to protecting water and aquatic ecosystem health. For example, four GNWT 
departments with roles and responsibilities related to managing drinking water 
work together to share information and link programs and policies through an inter-
departmental working group.

It is important to note that integrated and ecosystem-based approaches are not 
without criticism or challenges in their implementation. It has been noted that IWRM 
works well in theory but can be much more elusive and difficult in practice (Cook 
and Bakker 2012, Biswas 2008; Blomquist and Schlager 2005; Jeffrey and Gearey 
2006). The reality is jurisdictional boundaries (at multiple levels), and interests of 
groups within those boundaries, often cut across watersheds making integration 
complex and seldom straightforward (Blomquist and Schlager 2005; Dunn et  al. 
2012). When the watershed is the unit of management, it can be challenging to iden-
tify and agree upon boundaries, authority, participation and accountability (Blomquist 
and Schlager 2005). NWT shares boundary waters with three Canadian provinces 
and two territories. Municipal, regional and land claim boundaries all cut across vari-
ous sub-watersheds. Diverse mandates, limited resources and competing interests 
across vertical and horizontal scales have at times been a challenge in terms of inte-
grating water management. Manifestation of this can be seen in the desire to more 
clearly identify roles and responsibilities of water partners, as noted earlier, reflecting 
the complexity in defining authority, participation and accountability.

The ASC guided the collaborative development of the 2016–2020 Action Plan, 
based on lessons learned from implementation of the Water Strategy between 2010 
and 2015, the independent evaluation and engagement with water partners to con-
tinue to address challenges related to the use of integrated and ecosystem-based 
approaches to water management.

9.4.6  Capacity-Building

One of the most critical aspects for collaboratively engaging in activities to promote 
water security is that interested water partners have the capacity to participate mean-
ingfully in water stewardship. Ensuring water partners who want to be involved in 
stewardship activities in the NWT are provided with opportunities to learn, partici-
pate and collaborate toward implementing policies, programs and making decisions 
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for managing water security is critical to successful implementation of the Water 
Strategy. The NWT has a small population (approximately 44,000) (NWT Bureau 
of Statistics 2016), with close to half residing in the capital city of Yellowknife (a 
little more than 20,000 in 2015; NWT Bureau of Statistics n.d.). The remaining resi-
dents of the NWT live among 32 other small communities, spread out over a very 
large land mass, some quite isolated. In fact, many communities are not accessible 
by road year round or at all. As such, capacity issues exist for many water partners 
in the NWT, including ENR-GNWT, and are generally related to limited financial 
and human capital (though other challenges also exist).

Across communities involved in community-based resource management, there 
may be variable degrees of financial capital, potentially impacting the capacity to 
fully address environmental challenges (Bradshaw 2003). This poses an ongoing 
challenge to successful implementation of collaborative water stewardship. To 
address financial capacity concerns, water partners have worked together to jointly 
develop successful funding proposals to support research and monitoring to address 
community-driven concerns. In 2012, ENR-GNWT produced a water calendar that 
provided a list of potential funding sources, deadlines for applications to be submit-
ted and tips on how to develop a successful proposal. It was distributed to water 
partners to increase their capacity to secure financial resources to support steward-
ship activities. ENR-GNWT and other funders have provided resources for water 
partners to learn, participate and collaborate on water security-related issues, includ-
ing source water protection, community-based monitoring and transboundary water 
management agreement negotiations. This has included community and regional 
meetings and workshops, as well as ASC meetings and the annual Water Strategy 
workshop. These events provide opportunities for reciprocal learning among water 
partners and are important conduits of knowledge from multiple perspectives within 
the NWT and the MRB. Funders and collaborators have supported ASC members 
and other NWT residents to attend water meetings in other parts of Canada to learn 
about what is going on elsewhere to potentially apply and adapt ideas and best prac-
tices relevant in the NWT.

One of the biggest challenges in building capacity to undertake work related to 
the Water Strategy is human resources capacity. This appears to be a common chal-
lenge in community-based initiatives (Bradshaw 2003; Sharpe and Conrad 2006). 
Addressing this is an ongoing challenge and requires creative and strategic thinking. 
Targeted training, capacity-building initiatives and support are important (Bradshaw 
2003; Sharpe and Conrad 2006; Conrad and Hilchey 2011). To this end, water part-
ners continually look for ways to increase training and learning opportunities and 
build capacity in Water Strategy activities. As noted above, water partners will often 
work together to access funding to undertake projects, which increasingly involves 
allocation of financial capital to support building of human resources capacity in 
partner organizations, with particular emphasis on providing support to community 
partners to undertake activities. Some recent Water Strategy initiatives have, or will, 
employ or support community coordinators to fulfill project implementation needs, 
and ensure the interests of the communities are served and capacity remains within 
communities for further participation in water security-related activities. This shift 
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has resulted from discussions about the need to support meaningful and sustained 
capacity at the community level.

Youth are encouraged to participate in learning at meetings and public events. 
There have been youth projects specifically designed to elicit interest on water secu-
rity issues and build capacity for their enhanced participation over the long term. 
Monitors taking part in the ENR-GNWT supported community-based monitoring 
program have been provided with technical training at workshops and on site while 
monitoring (see Box 9.4). This has resulted in an increase in trained water quality 
monitors across the NWT and has continued to grow interest in community-based 
water monitoring.

Though the Water Strategy has resulted in increased capacity across water part-
ners, there is certainly more work to be done. Building strong capacity to meaning-
fully participate in water stewardship activities across the NWT is an ongoing 
endeavour. Changing fiscal outlooks, high degree of personnel turnover and shifting 
priorities (at multiple levels) can all impact financial and human resource capacity 
and the ability to successfully undertake water stewardship activities. As such, it 
remains one of the most critical areas of focus for all water partners and new 
approaches for targeted training and capacity-building are continually discussed 
and explored. This is perhaps an area where the NWT could take cues from success-
ful community development and capacity-building initiatives internationally. Such 
international engagement was one motivation to participate in the previously men-
tioned Tracking Change project and to learn from partners dealing with similar 
experiences and challenges in the Amazon and Mekong River Basins.

9.5  Looking Forward: The NWT Water Strategy – 
Supporting Communities of Practice?

As evident throughout this chapter, one of the strengths of the Water Strategy is its 
approach to collaboration – how it builds upon existing cooperation and partnerships 
and how it can continue to foster space to bring people with shared values and inter-
ests together. The collaborative nature and partnership aspects of the Water Strategy 
can point to thinking about, or framing it within, the context of ‘communities of prac-
tice’. Communities of practice are defined by Wenger-Trayner & Wenger- Trayner 
(2015) as entities “formed by people who engage in a process of collective learning in 
a shared domain of human endeavour”, and that such groups “share a concern or a 
passion for something they do and learn how to do it better as they interact regularly” 
(p. 1). Thus, key to communities of practice is joint learning through regularized inter-
actions and shared practice (Wenger-Trayner & Wenger- Trayner 2015; Pahl-Wostl 
et al. 2007); though Wenger-Trayner & Wenger-Trayner (2015) do note that learning 
could be either an intentional or incidental result of engagement in the process.

Thus, we can see parallels between the concept of communities of practice and 
the elements of collaboration, participation, partnerships and learning embedded 
within the Water Strategy, that are critical to achieving water security. The concept of 
communities of practice could have potential explanatory power in understanding 
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the function and operation of the Water Strategy, as well as how groups form, operate 
and share resources when working towards water security. As Bradshaw (2003) 
notes, community can be conceptualized in multiple ways. As evident in this chapter, 
‘community’  – and the ways water can bring members of a community together 
towards common goals – can be approached as a broad and fluid concept when think-
ing about how people come together to address issues of water (in)security.

It would be remiss to not reflect on some of challenges associated with building 
or maintaining communities of practice. While a fulsome review of the communi-
ties of practice literature is beyond the scope of this chapter, for detailed discussion 
on key ‘ingredients’ and examples of successful and unsuccessful communities of 
practice, readers are directed to Probst and Borzillo (2008). One of the key caveats 
is that building effective communities of practice generally relies upon substantial 
investments of time, energy and resources and development of trust, in order to 
foster reciprocal learning, shared understanding and undertake joint action (Cundill 
et al. 2015; Roberts 2006).

Given the challenges noted above with financial and human resources, capacity 
challenges and geographic distance in the NWT, ensuring regularized interactions 
necessary to build communities of practice is no small task. Indeed, at times, this 
has posed difficulty in building partnerships to undertake water stewardship. 
Ongoing commitment to the Water Strategy and to partnerships, meaningful and 
respectful approaches to collaboration and investments in long-term relationships 
must continue to be at the forefront of water stewardship activities in the NWT.

As such, there is value in future research that examines how communities of 
practice come together and function in the NWT (and what the potential pitfalls 
may be) and how those communities of practice may be embedded within the Water 
Strategy. Drawing on the communities of practice literature may help to elucidate 
ways forward for dealing with some of the complex issues and challenges the NWT 
may face in terms of water security and potentially point to how such collectives 
may be nurtured (sensu Cundill et al. 2015). Recent discussion around ‘transdisci-
plinary communities of practice’ in pursuit of sustainability (as introduced by 
Cundill et al. 2015) may be particularly illuminating in this regard. How the Water 
Strategy functions to support or create communities of practice – or whether the 
Water Strategy could be seen as a community of practice in its own right – repre-
sents an interesting avenue of future investigation.

9.6  Conclusion

In this chapter, we have explored the Water Strategy in the context of how it contrib-
utes to and promotes water security for NWT residents. Though grounded in the 
experience of the NWT, the lessons derived from the creation and implementation 
of the Water Strategy will likely resonate with national and international practitio-
ners dealing with similar challenges – whether they are working with diverse actors 
and stakeholder groups, dealing with multiple knowledge systems or trying to work 
collaboratively to manage transboundary waters (Boxes 9.6 and 9.7).
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Management to ensure safe, abundant waters for people and ecosystems has 
bearing beyond the NWT. As noted in the introduction to this chapter, much of the 
NWT’s water is part of the MRB, which has major impacts globally. Therefore, 
maintaining water security in the NWT can support global processes affecting oth-
ers outside of the NWT and even Canada. What the NWT does to manage its waters 
matters on the world stage. In offering insights from our experiences, it is our hope 

Box 9.6 Lessons from the Water Strategy to Support Water Security 
Nationally, by Merrell-Ann Phare, Executive Director, Centre for 
Indigenous Environmental Resources
Water security cannot be achieved on a national scale unless all citizens and 
their governments come together and agree on a path towards that security. 
This type of cooperation seems insurmountable in the complexity of today’s 
world and the multiple governance systems that operate at numerous levels to 
manage human actions regarding water. The NWT chose to rely upon the 
complexity of the governance systems within its system; those arising from 
land claims and treaties in addition to the federal and territorial government 
jurisdictions. These multiple governments are a source of strength to NWT, 
and within Canada, and investing heavily in comprehensive processes built on 
their collaboration not only strengthens those relationships  – which was 
needed to build the Water Strategy – but also means that the commitment to 
stay true to the vision is strong. This approach can be, should be, and indeed 
must be used by the rest of Canada to build strong foundations throughout our 
basins nation-wide. Water security for Canada will only be built on strong 
relationships both between the nations within our nation.

Box 9.7 The Water Strategy in an International Context, by Bob 
Sandford, EPCOR Chair, Water Security, United Nations University, 
Institute for Water, Environment & Health
The national and international significance of the Northwest Territories’ 
Northern Voices, Northern Waters: NWT Water Stewardship Strategy derives 
from the patient and inclusive manner in which it was crafted and implemented 
and the on-going engagement process through which its effectiveness will con-
tinue to be thoughtfully monitored and evaluated. In that it respects traditional 
knowledge and ways of life within the context of basin-wide aquatic ecosys-
tem health represents a landmark in integrated watershed management. Its 
example demonstrates that in fact there are no real jurisdictional, legislative, 
constitutional or political obstacles to the creation of a sustainable future. All it 
takes is political will and persistent leadership. It is no longer possible any-
where to say it can’t be done. The Northwest Territories just did it.
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that what we have learned and accomplished both through our successes and our 
challenges can be useful to others working to advance and achieve water security 
within complex social-ecological systems.
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Chapter 10
Pathways to a Water Secure Community

Corinne J. Schuster-Wallace and Sarah E. Dickson

Abstract Community-based water security, defined herein as “the sustainable 
access to affordable and reliable quantities of water of suitable quality to enable all 
persons to lead healthy, dignified, and productive lives, including neighbours and 
future users”, has not been paid a significant amount of attention to date. However, 
in light of current global access to drinking water and sanitation facilities, wastewa-
ter treatment coverage, the importance of water for food, energy and industry, and 
the impacts of climate change on the hydrological cycle, water (in)security is 
extremely important at the local scale and a potential threat to (de)development. 
While community water security can be difficult to incorporate into the water secu-
rity continuum due to differences in scale, water secure communities are a building 
block for sustainable watersheds. After identifying the different aspects of water 
security at the community level, it is concluded that a comprehensive, systems 
approach coupled with capacity for sustainable local change is key for sustained and 
sustaining community water security.

Keywords Water security • Rural, remote, marginalised • Community • Integration 
• Pathways

10.1  Introduction

Water security, particularly in national and transboundary basin contexts, has been 
the subject of research, dialogues, and political agreements for decades. Community 
water security, in contrast, is an emerging topic that has not historically been con-
sidered as part of the continuum of scale for water security. However, it is clear that 
water (in)security is important at the local scale, particularly in light of global envi-
ronmental change processes and the post-2015 sustainable development agenda. 
Individual communities shape patterns of water use and impact water quality and 
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quantity that, in turn, contributes to water (in)security of larger and larger nested 
watersheds. Community water insecurity also has larger socio-economic and envi-
ronmental impacts, a ripple effect creating burdens on health care systems and 
national economies through poor health and wellbeing. Indeed, as articulated by 
Bradley and Bartram (2013), “provision of water for human domestic consumption 
can be viewed as a fundamental example of water security” (p. 2). In developed 
societies, water insecurity, especially manifested through natural disasters, could 
actually reverse standards of development (i.e. de-development), in a manner simi-
lar to that previously identified in conflict situations (e.g. Roy 1999).

Community water security can be difficult to incorporate into the larger water 
security dialogue because communities do not always have resources available to 
engage and community problems manifest as local problems with local impact. 
However, building blocks for water security, such as water demand, local economic 
activity, and an educated and productive workforce start at this community level. As 
such, this chapter explores the various components of water security at the commu-
nity level, the barriers and challenges faced by communities wanting to become 
water secure, and introduces tools that support an understanding of community 
water security status and thus informs decision-making, before defining pathways 
and immediate next steps to achieve community water security.

Communities can be defined as a group of people living in proximity to each 
other, a group of people with similar social and/or cultural perspectives, a group of 
people sharing the same space e.g. a hospital community, or place of work. Within 
the context of a water secure community, we chose the definition of proximal living. 
At one end of the spectrum in this definition are large urban centres. Water security 
in this setting is unique and requires emphasis on closing the water loop and maxi-
mizing water efficiency within the system. In this chapter, however, the focus is 
placed on rural, remote and otherwise marginalized communities (RRMs). These 
communities tend to be least served when it comes to infrastructure and social ser-
vices. This is attributable to several factors, including difficult physical access, lack 
of existing infrastructure, small populations and therefore low tax or capital asset 
bases, lack of local capacity and/or retention difficulties, and low population density 
which hinders benefits from economies of scope and scale. The bottom line is that 
extension of traditional centralized services is often much more expensive per con-
nection than urban centres and therefore largely unattainable. While all elements of 
the framework can be applied to urban settings, the mechanisms by which these are 
achieved and the responsibility for them may vary considerably. For example, food 
security in large urban centres is likely to be externally determined through domes-
tic food production and food imports. Jurisdiction can become far more complicated 
and require intersectoral mechanisms to ensure sustainable security with respect to 
water. Moreover, while RRMs tend to be disadvantaged in comparison to their 
urban centre counterparts, huge inequities and vulnerabilities can exist within urban 
settings, especially for people living in informal settlements.
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10.2  Community Water Security

Water security depends on and impacts many physical, social, economic, political, 
and institutional factors both in the community and the broader context in which 
they are found. It has been defined in many different ways and at many different 
scales (from global to community). Cook and Bakker (2012) documented the grow-
ing use of the term ‘water security’ across many disciplines and identify five cross- 
cutting themes: availability; water-related hazards; vulnerability to those hazards; 
human needs; and, environmental sustainability. They argue that these themes must 
be brought together in an holistic conceptual framework, incorporating environ-
mental, social, and economic factors, and conclude that applied in this manner, 
water security holds promise as an emerging water management strategy. Falkenmark 
(2001) discusses the need to consider water as a driver for socio-economic develop-
ment. Grey and Sadoff (2007) also consider water as a socio-economic driver, but at 
the much smaller scale of livelihood, to which water is essential for poverty reduc-
tion; thus goals of water security cannot be realized without addressing water for 
livelihoods.

When considering the concept of scale in the definition of water security, 
Lundqvist et al. (2003) emphasizes the need for both a basin-level authority and 
national policy to achieve urban water security in developing countries. This is sup-
ported by the World Water Council vision (Cosgrove and Rijsberman 2000), which 
further advocates for the inclusion of ecosystem services in the definition of water 
security. They note that we are only beginning to understand the value of these ser-
vices, which include flood control, irrigation, industry, recreation and waterway 
transportation. The Asian Development Bank (2013) identified five key dimensions 
to water security at the national scale, including: household, urban, environmental, 
resilience to water-related disasters, and economic. At the other end of this scale, 
Siwar and Ahmed (2014) presented three elements of domestic-level water security: 
safety, access, and affordability, required for every person to lead a clean, healthy, 
productive life while ensuring the natural environment is maintained. Bogardi et al. 
(2012) note that water connects socio-ecological, economic, and geophysical sys-
tems at multiple scales and therefore emphasize the need to incorporate the concept 
of the global water system into the definition of water security. As we are constantly 
perturbing this system, we create the potential for water insecurity as evidenced by 
the impacts of climate change. Indeed, Calow et al. (2010) emphasize that water 
security mapping at the community level can significantly increase community 
resilience to climate variability through targeting resources to vulnerable areas.

Grey and Sadoff (2007) also incorporate climate change into their definition of 
water security through the concept of risk, noting that it is not only the absence of 
water that poses a risk, but that the presence of water can also pose a risk to people, 
economy and the environment through, for example, disasters and the transmission 
of disease. More recently, others have incorporated risk as a central piece of water 
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security. OECD (2013) advocates for a risk-based approach to water security, in 
which the level of acceptable risk, in terms of the likelihood that an event will occur 
and its impact if it does, is weighed against the benefits of improving water security. 
The report argues that this approach is both proactive and flexible. Grey et al. (2013) 
describe water security as ‘a tolerable level of water-related risk to society’. Bradley 
and Bartram (2013), however, argue that these risk-focused definitions are most 
appropriate for populations who have at least some water, since they emphasize the 
risk of it being taken away. They argue that a more comprehensive definition of 
water security incorporates both provision and risk, and suggest that provision must 
go beyond the household level and address maintenance and equity of access in 
addition to upfront capital costs.

Incorporating and adapting these concepts for community-scale water security 
results in a working definition that forms the cornerstone of this chapter, i.e., com-
munity water security is “the sustainable access to affordable and reliable quantities 
of water of suitable quality to enable all persons to lead healthy, dignified, and pro-
ductive lives, including neighbours and future users” (Dickson et al. 2016). Within 
the context of this definition, we propose a community water security framework 
incorporating nine dimensions. These dimensions impact upon or are impacted by 
water (in)security, particularly in RRM communities (Fig. 10.1). The nine dimen-
sions are water resources, water infrastructure, sanitation/wastewater infrastructure, 
access and equity, community capacity and capital, health and wellbeing, food secu-
rity, economic activity, and environment. These dimensions become recurring 
themes in the following subsections, which demonstrate how they are embedded in 
and weave through community water, environmental, food, economic and health 
security.

The application of the community water security framework shown in Fig. 10.1 
requires an integrated systems approach for sustainable development – social devel-
opment, environmental integrity, and economic growth. In this context, community 
water security builds upon the notion of domestic or personal water security, which 
is explored by Bradley and Bartram (2013). Domestic water security is recognized 
as a critical element in community water security in our conceptualization 
(Fig. 10.1), along with food, livelihood, and environmental security. In this manner, 
community water security is implicitly tied to the health of community members; 
health not simply measured as the presence or absence of disease, but a reflection on 
physical capacity, access to personal resources, and access to social resources 
(WHO 1986).

Health: a resource for everyday life, not the objective of living (WHO 1986).
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10.2.1  Access to Water Resources

Molle and Mollinga (2003), identify five categories of water use, noting that each 
one has a different impact on human well-being: drinking water, domestic water, 
food security needs, economic production, and environmental needs. Drinking 
water is the least flexible; it is required to sustain life, while economic production, 
albeit important for long-term health and wellbeing, is secondary. Water use depends 
on availability. However, it has been suggested that the number of countries facing 
water scarcity by 2030 will increase dramatically, with an estimated 47% of the 
population living in water-stressed regions by that time (UNESCO 2009). It is esti-
mated that currently 166 million people in 18 countries are affected by water scar-
city, and an additional 270 million live in 11 countries which are identified as water 
stressed (Jury and Vaux 2007). Understanding the cause of scarcity is central to the 
ability to combat it. There are five causes of water scarcity: physical scarcity, 
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Fig. 10.1 A framework for RRM community water security
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economic scarcity, managerial scarcity, institutional scarcity and political scarcity 
(Molle and Mollinga 2003). Physical scarcity refers to the absence of water in 
nature i.e. water resources. Economic scarcity occurs when the resources required 
to access water, either human or financial, are lacking. Managerial scarcity arises 
from inadequate management or maintenance of water infrastructure. Institutional 
scarcity is a more subtle form of managerial scarcity (Molle and Mollinga 2003) in 
which general supply and demand imbalances are not anticipated and therefore not 
mitigated. Political scarcity occurs when people are prevented from accessing water. 
These five causes of water scarcity link to the water resources, water infrastructure, 
community and social capacity, and access and equity dimensions of the water secu-
rity framework presented in Fig. 10.1. Considering the five categories of use together 
with the five causes of scarcity, Molle and Mollinga (2003) conceive of 25 cases of 
different kinds of water scarcity associated with different underlying causes, which 
emphasizes the complexity of the scarcity issue.

Scarcity may vary temporally, as inter- and intra-annual rainfall is often variable, 
and is becoming more so as a consequence of climate change. This highlights the 
potential for institutional scarcity to increase, as it is difficult to anticipate and plan 
for rainfall patterns that are consistently changing. This is compounded by the fact 
that current prediction models are based on the assumption that historical patterns 
are not dissimilar to future ones (hydrologic stationarity). Climate change has ren-
dered hydrologic stationarity a misconception (Milly et al. 2008). Despite climate 
change and associated uncertainties, rainwater harvesting (RWH) is recognized as a 
necessary tool for addressing water scarcity, particularly where economic, institu-
tional, and political reasons are the underlying causes of scarcity. RWH alone, how-
ever, is insufficient to bridge the dry seasons in regions where they exist, as it is 
impractical to incorporate the roof and storage size combinations that would be 
necessary to achieve this (El Ganzouri et al. 2015). Thus, resilience must be built 
into water provisioning plans through incorporating backup sources to minimize the 
risk of scarcity, and ultimately achieve security within the context of the water 
resources dimension of the framework.

From a security perspective, water quality is as essential as quantity, and is 
embedded in the accessibility, environment, and sanitation dimensions of the water 
security framework in Fig. 10.1. Whereas, at present, if water infrastructure is in 
place, treated water is used for all purposes, expenditure of unnecessary resources 
is not sustainable. Within a community water security framework, quality of water 
must be fit to the purpose with guidelines and standards to protect health. The 
required quality is dependent upon the intended use, with the highest quality 
required for consumption. Water available in sufficient quantities, but of insufficient 
quality for the purpose, is not truly accessible.

A major component of achieving or maintaining water of an acceptable quality 
is adequate sanitation and wastewater treatment. Faecal matter contains microor-
ganisms, many of which are pathogenic (i.e. harmful to human health) and may 
become waterborne when faeces and water come into contact. The mechanisms and 
infection routes of water-related diseases are discussed further in the next sub- 
section of this chapter.

C.J. Schuster-Wallace and S.E. Dickson



203

Ecosystem services are also imperative to achieving and protecting water quality. 
The hydrologic cycle acts as a natural treatment process; contaminants are left 
behind when water vaporizes and are filtered as it migrates through soil. Plants 
uptake contaminants through their root systems and return clean water to the atmo-
sphere through the transpiration process. Ecosystem services are also imperative to 
quantity of water resources. The natural environment provides storage mechanisms 
both above and below ground in the form of, for example, snowpacks, surface water 
bodies, and aquifers. The hydrologic cycle continually replenishes these reservoirs 
as they are depleted.

Community-scale access to these water sources is an important dimension in the 
water security framework presented in Fig. 10.1, and can be a significant challenge 
in RRM communities. Physical access includes considerations such as proximity 
and safety. The route from a home to the nearest source often presents numerous 
barriers, and the distance can vary seasonally as some routes become treacherous 
during rainy seasons. The time it takes to traverse this route must also be considered, 
and cannot be excessive, as it is time that can be spent on other productive activities 
such as obtaining an education or earning an income. Physical ability also becomes 
an issue as the distance between a home and the water source increases, particularly 
for the young, elderly, and ill. Safety, from both animals and people, can be a barrier 
with risk increasing as the distance between the home and source increases.

A person may be prevented from accessing a source due to social barriers, which 
incorporate both equity and affordability. For example, people may not have claim 
of ownership over a water source, or may be stigmatized or marginalized within a 
community, preventing access to certain water sources even though these may be 
physically accessible. Some may choose not to access a water source due to cultural 
or personal beliefs, putting themselves at risk. For example, the taste of chlorine in 
treated water supplies can lead to some groups preferring non-treated sources. 
Access is sometimes limited when the amount of water that can be supplied by a 
source is insufficient for all users; those belonging to lower castes or classes, or 
other marginalized groups who do not hold power, are often granted limited and 
insufficient access.

10.2.2  Water, Sanitation and Hygiene

Water, sanitation, and hygiene, or WaSH as it is commonly referred to, is an essen-
tial pillar of community water security, impacting upon or impacted by several 
dimensions as per Fig. 10.1. Specifically, inadequate WaSH affects water resources, 
environment, access and equity, and health and wellbeing. Lack of sanitation and 
treatment of waste results in pollution of surface water and some ground water aqui-
fers while adequate WaSH reduces exposure to water-related diseases, and access to 
water and sanitation facilities are important for practicing proper hygiene 
behaviours.
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Human and animal faeces contain bacteria, viruses, and protozoa that are patho-
genic (e.g. Escherichia coli, Norovirus, Giardia lamblia, and Cryptosporidium par-
vum). If a community practices open defecation, lacks adequate sanitation, or does 
not treat their waste, these pathogens end up on or in the soil, if not directly in water 
bodies. When it rains, pathogens can be transported into surface waters or into shal-
low aquifers, particularly if there are shallow and/or poorly constructed wells in the 
vicinity. In the same way, animal faeces deposited near waterways can be washed 
into the source water. Once in the water, unless treated before use or drinking, these 
pathogens enter our bodies causing disease. There are several transmission path-
ways for these pathogens to enter the digestive system including direct consumption 
of contaminated water, on food products washed with contaminated water, or 
through bathing in contaminated water. Other water-related diseases, such as 
malaria and dengue are mosquito borne, with breeding occurring in still or slow 
moving water, from water in old tires to lakes and ponds. Schistosomiasis is another 
water-related disease that is transmitted by snails.

Many waterborne diseases present with diarrhoea which leads to dehydration 
and, if not treated, death, particularly in children under five years of age. 
Approximately 600,000 children die from diarrhoea every year (Clasen et al. 2014) 
and many more are sick. This sickness has ramifications not only for the healthcare 
system, which can be overwhelmed by patients presenting with these preventable 
infectious diseases, but for education and economic activity. Children and adults 
who are sick will either stay at home or not be as productive in school or the work-
place. Women, as traditional caregivers in the home, lose out on productive labour 
as a result of having to care for sick family members. As traditional water collectors, 
their burden also increases through increased need for water to clean up after those 
who are ill, especially as a result of gastrointestinal diseases. Children miss out on 
their education. More importantly, chronic diarrhoea in young children prevents 
absorption of critical nutrients, which can lead to cognitive and physical impairment 
e.g. stunting (Mullin and Incerpi 2010; Prendergast and Kelly 2012; Smith and 
Hadad 2014). Not only do these prevent individuals from achieving their maximum 
potential, costing national economies in lost productivity, but physical impairment 
in females can lead to complications in labour and delivery, increasing rates of 
maternal and newborn mortality. Hutton (2012) estimates that these productivity 
losses cost countries up to US$260 billion annually; conversely, the average global 
investment in WaSH returns $5.5 per $1 invested.

A similar burden is placed on individuals, health care systems, and the economy 
from other water-related diseases. For example, poor management of water leads to 
mosquito breeding. Globally, vector borne diseases contribute an estimated 17% of 
the infectious disease burden (WHO 2014a). More specifically, WHO estimates that 
there are between 50 and 100 million cases of dengue annually (WHO 2014b) and 
approximately 200 million cases of malaria each year (WHO 2014c). People seek-
ing care place a large and unnecessary burden on health care systems, especially 
when sleeping under nets can virtually eliminate the risk of contracting malaria, as 
the mosquitoes responsible for transmitting the disease are night biters. Dengue is 
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more difficult to prevent, as the mosquito hosts are out during the day. Schistosomiasis 
is another water-related disease with a high burden of illness (Prüss Ustün et al. 
2008) which contributes to sick days and presenteeism (participation at lower levels 
of productivity than when healthy).

Given the links between water, human waste, and people, water security from a 
disease perspective can only be achieved through the integration of potable drinking 
water, sanitation and faecal sludge management, and personal hygiene (WaSH). 
More importantly, this has to be practiced by all community members in order to 
avoid person-to-person transmission and local environmental exposure to patho-
gens. With 2.4 billion people without access to improved sanitation1 and over one 
billion people currently practicing open defecation (WHO and UNICEF 2015), this 
is clearly an ongoing problem despite significant progress to date. Moreover, 
improved drinking water sources2 do not necessarily equate with potable water. 
Indeed, it is estimated that, even though only 663 million people do not have access 
to improved drinking water sources (WHO and UNICEF 2015), almost two billion 
do not have access to water of sufficient quality to protect health (Onda et al. 2012). 
Hygiene is key in ensuring that pathogens are not spread. Hands can transfer patho-
gens to mouths, food and surfaces, particularly if not washed after defecating. 
Handwashing with soap is an effective way of removing germs and preventing 
person- to-person transfer of disease as well as preventing water-washed diseases 
such as trachoma, which can cause blindness.

In a similar manner, it is not enough to focus solely on household access. In order 
for a community to be WaSH secure, WaSH must be addressed in communal meet-
ing places, health care centres, and schools. The latter are critical, as children and 
the sick are two of the most vulnerable groups when it comes to water-related dis-
ease outcomes. Not only are they critical from a vulnerable population perspective, 
but they are critical from a gender perspective. Lack of sanitation in schools places 
an additional burden on women and girls post-puberty, who can miss up to a week 
of school each month due to a lack of adequate menstrual hygiene facilities. Lack of 
WaSH facilities and water-related diseases during pregnancy and childbirth pose 
risks to both the mother and baby (Schuster-Wallace and Watt 2015). Examples 
include lack of nutrients resulting in physical and cognitive defects at birth, increased 
risk of haemorrhaging during childbirth as a side effect of anaemia from malaria 
infection and post-birth sepsis (infection). Hygiene is essential in health care set-
tings for infection control and is almost impossible in the absence of the other ele-
ments of WaSH, namely water and sanitation, as seen in the recent Ebola outbreak 
in West Africa (UNICEF 2014).

1 Improved sanitation facilities separate people from contact with their faeces, with the lowest 
improved facility being the ventilated improved pit latrine (VIP) (WHO and UNICEF 2015).
2 Improved drinking water sources are protected from contamination in some way e.g. a cover on a 
dug well or a wall around a spring (WHO and UNICEF 2015).
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10.2.3  Water for Food Security

Nutrition is an important element of health and development, impacted not only by 
water-related diseases, but by access to sufficient quantity and variety of foods. In 
many RRMs in low and middle income countries (LMICs), food production occurs 
at the subsistence level (e.g. kitchen gardens), or through small farm holders. Given 
that more than one billion people live in dryland regions (UNESCO 2009), and that 
crop productivity under irrigation is at least double that of rain fed agriculture 
(World Bank 2008), water is an important element for local food security and water 
insecurity will have an impact upon food security and therefore community health. 
This is highlighted in the fact that water stress is a reality for just over one third of 
the rural population in LMICs (World Bank 2008).

Agriculture is also an important economic sector and source of livelihood for 
many rural inhabitants in LMICs, many of whom live below the poverty line. 
According to the World Bank (2008), approximately 75% of LMIC populations live 
in rural areas and of those, over two billion live on less than $2 per day, while 2.5 
billion are involved in agricultural activity. Human waste is a natural fertilizer that 
increases size of individual plants and produce harvested as well as supports crop 
diversity. However, untreated human excrement is a source of pathogens which can 
contaminate plants. Thus, while human waste has the potential to increase produc-
tivity, thereby transitioning from subsistence to livelihood agriculture, human waste 
must be treated before use.

10.2.4  Water for Economic Growth

In addition to the impacts of WaSH insecurity upon economic growth, namely lost 
productivity and individual potential, and the need for water in agriculture, water 
plays a key role in other economic sectors, such as energy, processing, and manu-
facturing. Small scale value-added processing can be a source of community entre-
preneurship and economic growth in RRM communities. For example, there is a 
greater profit margin in processing pineapples into juice than in selling the pineap-
ples themselves. Water for agriculture and industry can mean the difference between 
food staples and cash crops as well as between subsistence and adequate incomes.

There are strong links between water and energy that tend to manifest at larger 
scales, but advances in technology mean that energy production can occur at the 
local level e.g. through low head hydroelectric power generation. Energy can be a 
key factor in water security at the community level, particularly when groundwater 
forms a significant proportion of community water resources. Energy is required to 
pump the water out of the ground as well as for most forms of irrigation. Energy is 
also required for water treatment. Conversely, energy can be generated from human 
waste. Anaerobic digestion, the breaking down of waste by bacteria which live in 
oxygen-free environments, produces a gas and slurry by-product as a result of the 
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process. The gas, which is 60% or more methane content, can be used for heating 
and lighting, or to generate electricity (Schuster-Wallace 2015). The slurry can be 
burned for fuel, or used as a fertilizer.

10.2.5  Water for the Environment

The water needs of the environment tend to be de-prioritized against other more 
compelling elements of water security. The environment, however, provides many 
services that contribute to water security, including water purification, a buffer 
against extreme events, food, and water storage. Environmental services tend to be 
more important for people living in RRM communities, and particularly for the 
poor, who cannot afford to purchase food that can be procured free of charge, and 
indigenous populations who traditionally live off the land. Wetlands support fish 
and plant-based food sources and can be key water sources for both people and their 
livestock. However, not all environmental services are available to local popula-
tions, with private property owners securing access to wetlands and lakes which fall 
on their property. Overall, it has been estimated that water-related ecosystem ser-
vices should be valued in excess of $33 trillion per year (Costanza et  al. 1997). 
More specifically, the services provided by wetlands, lakes and rivers have been 
valued at $1500 to $3000 per hectare per year (de Groot et al. 2012).

10.3  Achieving Community Water Security

While community water security has been demonstrated to have multiple dimen-
sions, water security is not simply about securing sufficient quantities (and quality) 
of water for the different purposes articulated i.e. domestic use, food security, envi-
ronmental security, and livelihoods. In many cases, it is assumed that putting infra-
structure in place (i.e. technological solutions) is all that is required. Even if this was 
the case, the lack of recognition and inclusion of operation and maintenance require-
ments undermine sustainability (WHO 2014d). A significant body of evidence is 
developing, especially around sanitation scale-up, which suggests that technology 
in and of itself, is insufficient to bring about sustained water security, particularly at 
the community level. Indeed, at this local level, culture, knowledge, attitudes and 
practices, and perceptions, will either facilitate or inhibit change towards a more 
water secure community. However, without political will, even the best intentions 
may be undermined. Many barriers to change can also been seen as facilitators, 
depending on the individual perspective and on whether they are acting in a con-
strictive or empowering manner. For example, lack of capacity could describe an 
inability to achieve higher levels of education or training (which is a barrier) versus 
an ability but lack of opportunity to access additional education or training.
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Perhaps the most important criterion for moving towards a water secure com-
munity is readiness (and willingness) to change. Resources can be sourced from 
many different places, but without a community ready to embrace and sustain 
change, investments will be short-lived, facilities not used, and therefore benefits 
not realized. However, motivation cannot achieve change without the resources 
(human, technical, financial, institutional, managerial, and political) to realize 
change. These resources are unlikely to be completely self-supplied, particularly in 
RRM contexts, which tend to be resource poor in a number of different areas, such 
as data, capacity, technology, electricity, accessibility, and land ownership. However, 
potential community resources should never be underestimated, particularly for 
economic, agricultural, and WaSH investments which accrue significant social, 
environmental, and economic benefits for community members. For example, small 
loans to community groups invested in any one of these sectors can be sound invest-
ments in creating and sustaining change (Mengueze et al. 2014), especially if sup-
ported through government programming and technical expertise.

Unfortunately, resources do not always exist where they are needed, when they 
are needed. There is a significant capacity deficit for delivering water security in 
RRM communities. Qualified personnel sourcing and retention can be difficult in 
these communities given location, small and distributed populations, and lack of 
services. RRM communities may be isolated from each other, but also from govern-
ment resources. On the other hand, social capital and the sense of community can 
be much stronger in RRM communities than, for example, in urban settings.

Inappropriate technologies and the lack of consideration for operation and main-
tenance in addition to capital costs is another barrier to water security at this scale. 
Electric pumps with the capacity to over pump aquifers, dams to increase potable 
water without thought to wastewater treatment, new schools and healthcare facili-
ties without adequate WaSH provisioning; all demonstrate technical failure. Indeed, 
technology diffusion and scale up will only occur for the right solution in the right 
place at the right time – a solution that fits local capacity and financing to construct, 
operate, and manage, and the available energy and supplies to continue operation. 
In addition to physical resources, sustainable diffusion and scale up requires institu-
tional and political capacity and will to support local action.

10.4  Principles for Water Secure Communities

Building upon the need for water security at the community scale and the barriers 
and facilitators identified in the previous section, there are arguably five principles 
that must be adhered to in order to build water secure communities:

• Access to adequate resources
 While financing and technology are obviously required resources, time and 

expertise for mentorship and collaboration are equally important.
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• Evidence-informed decision-making
 Even in low resource settings, traditional knowledge and baseline data can 

improve decision-making, prioritization and resource allocation.
• Knowledge sharing
 Bridging research, policy, and practice and engaging across stakeholders to share 

not only what works, but what did not, and why.
• Sustainability and innovation
 Understanding social, environmental and economic contexts to ensure appropri-

ate solutions, building in operation, maintenance, and expansion, and innovating 
with what exists.

• Human rights
 A rights based approach should not be seen as abdication of responsibility on the 

part of individuals, but rather as progressive realization of equitable and inclu-
sive government services that achieve these rights.

10.5  Measuring Water Security at the Community Level

As discussed to this point, water security is dependent on numerous social, political, 
technical, institutional, and environmental factors. Thus an holistic approach to 
measuring water security, incorporating all of these factors, is necessary to gain an 
accurate representation of the state of a community’s water security. Only in this 
manner can true evidence-informed decision-making occur. However, in resource- 
poor contexts, data collection is not prioritized and many RRM communities do not 
have information readily available. Moreover, it is important to obtain both quanti-
tative and qualitative data focusing on the unique attributes of any community, as 
these social and environmental factors can vary greatly between communities. For 
example, the number of people continuing to practice open defecation after pit 
latrines have been installed is a useful quantitative measure of the effectiveness of a 
pit-latrine intervention; however, these numbers do not provide information regard-
ing why the intervention was or was not successful. Without this reason, it is diffi-
cult to know how to promote the use of pit latrines, particularly if the intervention 
was not successful or if the promotion is to be expanded to other communities. For 
example, collecting the qualitative data which provides the understanding that, 
when a person is suffering from diarrhoea it is much more difficult to squat over a 
pit latrine than it is to hang from a branch outside, is invaluable. Only with this 
information is it possible to know that improving sanitation facilities with hand rails 
could increase the number of people accessing pit latrines beyond current levels.

A number of tools are available in the literature in the shape of forms, checklists, 
and questionnaires designed to measure particular aspects of water security at the 
community level. Many of these tools focus on the drinking water supply chain, 
which is the path water follows from the source to consumption. It is important to 
note that none of these tools are holistic; they do not consider all dimensions of 
community water security shown in Fig. 10.1 and therefore they do not provide the 
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entire picture of water security in a community. It is important to choose a tool, or 
suite of tools, that are capable of providing information relevant to the point at issue.

The WHO has developed a preventative management framework for safe drink-
ing water incorporating several elements of water security. The framework incorpo-
rates (1) the establishment of health-based targets, including water quality targets, 
for drinking-water; (2) the development and implementation of water safety plans 
(WSPs) as a quality management system from source to consumption; and (3) a 
system of independent surveillance that verifies the WSPs are working. Many forms 
and checklists are compiled in the WSP manual (WHO and IWA 2009). The WSPs 
indicate that safe drinking water is achieved by protecting or treating water at all 
points along the drinking water supply chain including the source, transportation, 
distribution, storage, and handling (Davison et al. 2005). Gathering a set of refer-
ence data on the sanitary environment and hygienic handling of water along the 
drinking water supply chain to the point-of-use is a key aspect of developing a pic-
ture of a community’s water security. Sanitary risk inspections are checklists that do 
exactly this; they provide a rapid assessment tool used to evaluate the likelihood of 
contamination based on the sanitary conditions at any point within the drinking 
water supply chain. The Rapid Assessment Drinking Water Quality (RADWQ) tool 
(WHO and UNICEF 2012) provides a methodology for collecting baseline informa-
tion on drinking water quality required for target setting and independent 
surveillance.

From a qualitative perspective, a number of questionnaires have been developed 
to investigate the water-related local sociocultural factors such as the knowledge, 
attitudes and practices (KAP) posing a risk to water security - The W:ISE Toolkit 
(Schuster-Wallace et  al. 2015a). The Community Self-Water Assessment Tool 
(Community SWAT) is a computer-based tool that combines information from these 
qualitative surveys with numerous forms, questionnaires, checklists, indices and 
indicators to support RRM communities in an holistic self-assessment of each 
dimension of their water security, including: water resources, water infrastructure, 
sanitation/wastewater infrastructure, access and equity, community capacity and 
capital, health and wellbeing, food security, economic activity, and environment. 
The aim of this assessment is (1) to facilitate a systematic consideration of a com-
munity’s water security issues and (2) to consolidate the results into key graphics 
that could help the user identify relative strengths and threats (Schuster-Wallace 
et al. 2015a). This tool intends to serve communities by bringing awareness to the 
holistic nature of water security and by acting as a front-end for decision support as 
well as an evaluation of interventions to assess improvements across these dimen-
sions. Incorporating Community SWAT with a tool that measures community well-
being, such as the Canadian Index of Wellbeing (University of Waterloo 2011), 
provides evaluation of both direct and indirect benefits of enhanced community 
water security.
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10.6  Integrated Pathways to Water Security

Building upon the principles articulated in the previous section, community water 
security requires an integrated coupled systems approach supported by institutional, 
political, and community capacity, the elements for which are shown in Fig. 10.2. 
While shared ownership of problems and solutions and multi-stakeholder processes 
require time and resources, sustainable development is mutual development, and 
water security must be embedded within the context of, and provide for, sustainable 
development. They are not mutually exclusive. Thus, water security at the commu-
nity level requires two simultaneous pathways.

The first pathway is supportive capacity building, dialogue, and evidence for a 
process of community learning, visioning, and development that ultimately leads to 

Elements for 
Community 

Water 
Security 

RESPONSIBILITY AND 
ACCOUNTABILITY: 

underpinning positive 
sustainable change 

EVIDENCE-INFORMED 
DECISION MAKING: 

without understanding 
what we know & what we 

don’t know, we cannot 
presume to have the best 

solution (data and 
management) 

LANGUAGE: stakeholders 
have to be able to relate 

to what is being presented 

COMMUNICATION: within 
& between different 

sectors and stakeholders 

CAPACITY: any solution 
has to be backstopped by 

people who have the 
know-how to provide all 

elements of the 
supporting framework 

OBJECTIVES AND 
INCENTIVES: a clear end 
point & a reason to get 

there 

COLLABORATION: if 
everyone participates, 

they are empowered to 
act with respect and self- 

worth 

RESOURCES: financial 
resources are essential, 
but time & expertise are 

under-estimated & under- 
invested 

CO-ORDINATION: water 
security cuts across 

sectors & stakeholders; 
leadership must come 

from and be coordinated 
across all levels and 

stakeholders 

IDEOLOGIES & MINDSETS: 
if perceptions are realities, 
can we alter perceptions 

in order to change 
realities? 

INNOVATION: finding a 
way to improve life; 

where you are with what 
you have 

EQUITY: power corrupts 
and undermines even the 

best intentions 

EDUCATION & LEARNING: 
we cannot understand or 
change what we do not 
know; sensitization to 
issues for enhanced 

participation 

Fig. 10.2 Elements for achieving community water security (Modified from Schuster-Wallace 
et al. 2015b)
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community derived, evidence informed decision making (Fig. 10.3) for identifica-
tion of culturally sensitive and appropriate solutions (W:ISE Toolkit).

The second pathway is management of the resource itself for human, environ-
mental, and economic security. This pathway must be embedded in an integrated, 
multiple use, systems approach to water resources management. It requires compre-
hensive consideration of water uses, demands, and risks for domestic water security, 
food security, environmental security, and livelihoods.

Traditional funding mechanisms must be augmented by innovative financing 
mechanisms to underpin these pathways. Innovative financing through activities 
which contribute to water security can include resource trading, such as water qual-
ity (see, for example, Conservation Technology Information Centre 2006) where a 
high polluter buys credits from a low polluter. Pollution reduction can be realized 
through conservation practices or other pollution-mitigation interventions, the cost 
of which is offset by revenue earned through trading. This mechanism has been used 

Readiness for
Change

Community
Needs Perceptions &

Aspirations

Vision
&

Goal

Intervention
Options

Intervention

Evaluation

Fig. 10.3 Pathway for 
sustainable community 
change (From Schuster- 
Wallace et al. 2015b)
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to reduce carbon emissions, albeit with challenges (see, for example Perdan and 
Azapagic 2011). More local innovations that can be used to finance WaSH, in par-
ticular, include microfinance and the Waste to Wealth approach. Microfinance cou-
pled with community savings groups and reduced water fees for members could 
catalyze both improvements in community water and sanitation supply and social 
development (Mengueze et al. 2014). The Waste to Wealth approach, developed out 
of a Government of Canada supported Grand Challenges Canada grant, is a frame-
work for realizing the value to be found in byproducts from human waste i.e. fertil-
izer and fuel. Anaerobic digestion fed by sanitation facilities and pumped sewage 
pits and tanks produces high grade fertilizer and biogas, a gas mixture with up to 
70% methane content that can be used for cooking and lighting or generating elec-
tricity (Schuster-Wallace et al. 2014). In this manner money is made through activi-
ties which enhance community water security, simultaneously amplifying progress 
towards a water secure community. Key to success within this water security frame-
work is the social reinvestment from innovative financing that supports community 
water management, social development, and community empowerment.

10.7  Conclusion

By defining community water security as part of the water security continuum with 
properties of sustainability, accessibility, affordability, and reliability as they pertain 
to both water quality and quantity, within and outside the community for health, 
dignity, and productive lives, we automatically include water in all its forms and for 
all its purposes. As such, it becomes apparent how community water security is 
nested within the larger continuum of multi-scale water security. Moreover, it 
becomes apparent that community water security is more than the individual uses of 
water in a community, more than competition for finite resources, and more than 
disaster risk reduction, although all of these are important to water security at the 
community level. Instead, community water security is the manifestation of a quasi- 
stable social-physical system in which supplies and demands are managed for sus-
tainable use and maximum societal benefit. In this manner, a comprehensive systems 
approach to community-based water security coupled with capacity for change, 
particularly in the RRM context, is a viable way forward for sustainable develop-
ment and the implementation of water-related SDG targets.
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