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ABSTRACT

The Paul Simon Water for the Poor Act 2005, the UN Millennium Development Goals, and Water as a Human
Right are all mechanisms for enhancing access to water for the world’s poorest populations. However, these
water policies are not integrated into a holistic framework. They are fragmented between multiple governing
agencies, founded on competing ideologies for water management, and enforced through confusing regulatory
structures for land tenure tenuously linked to water rights. Alternatively, this is the governing landscape that pro-
vides the basis for innovative approaches to water solutions: integrated water resource management (IWRM),
collaborative partnerships, and adaptive management strategies focused on place-based solutions. This paper
examines efforts to map the intersection of poverty and water focusing on access to water and sanitation. Web-
based geospatial tools of global water access issues are reviewed. The US Paul Simon Water for the Poor Act
2005 (WP Act), the human right to water and sanitation (General Assembly Resolution 64/292, 2010), the UN
Millennium Development Goals (MDG) to improve access to water and sanitation (Goal 7), and the codifica-
tion of water as a human right into law by specific water poor countries are spatially cross-referenced to map the
institutional landscape where water policy and water need intersect. Fundamental to improved access to water
and sanitation is the need for a healthy environment. We conclude our research by examining the question: how
well can these policies reconcile the conflicting demands upon the socio-ecological landscape?

Keywords: geospatial tools, global water policy, hydro-social, millennium development goals, Paul Simon
Water for the Poor Act.

1 INTRODUCTION

Water is at the nexus of the critical issues of the 21st century: increasing population, poverty, dete-
riorating environments, and escalating climate change. This is evident in new policies that have been
established within the past decade at a global scale including the Millennium Development Goals
(MDGs) and the human right to water, as well as policy at a national scale such as the US Senator
Paul Simon Water for the Poor Act of 2005 (WfP). In 2000, the UN MDGs identified water for the
poor as a key aim with the goal to reduce by half the proportion of the world’s population lacking
safe drinking water and basic sanitation by 2015 [1]. In July 2010, the United Nations approved
General Assembly resolution 64/292 that assures water and sanitation are a human right that is fun-
damental to an adequate standard of living and the basis for other human rights. Against the backdrop
of increasing human population and climate change, the need to understand the institutional land-
scape in a spatial context assists in identifying areas of conflict and cooperation [2, 3] and identifies
institutional processes and services that address the critical development issues associated with the
right to water and sanitation. Vorosmarty et al. [4] provides a global snapshot of humanity’s water
security, the infrastructure of water access, and the environmental condition of the natural world.
The composite index of water threats integrates issues of biodiversity with social need and presents
a map of regions under stress. Based on findings from these assessments, further need for thoughtful
solutions that integrate engineering solutions, policy instruments, and eco-social needs is clear.

Access and allocation to safe water and sanitation address fundamental issues encompassing the
socio-ecological landscape of water provisioning. Using geospatial analysis, we conduct a compara-
tive analysis of WP Act projects to the UN’s MDG Joint Monitoring Program for Water and
Sanitation indicators and national laws codifying water as a human right [e.g. Tanzania’s National
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Figure 1: Triangulating environmental governance of access to water by examining global policies
such as the Millennium Development Goals with social and natural needs for water for
human and environmental security.

Water Law (2002), Kenya’s Water Act (2002)]. We review efforts to map the physical characteristics
of the geography of water (i.e. the watershed and stream network) with human population demand
and institutional capacity across global scales. Efforts to formalize water as a human right hinge on
the recognition that a healthy environment is essential to meeting human needs and provide an arena
for alternative strategies facilitated by the framework of environmental governance. Within this con-
text, the role of environmental governance to address both humanity and the natural world is
essential. Triangulating water security threats through the global policies assists in identifying place-
based approaches to improvements for water access (Fig. 1).

2 THE GLOBAL WATER CHALLENGE, POVERTY, AND THE WFP ACT
Galvanized by a global water movement of the first decade of the 21st century, the human right to
water has been codified in national policies and laws in many nations and adopted by the United
Nations. This right is based upon the state’s responsibility to ensure respect, protection, and fulfill-
ment of the right to water [5] and emphasizes an anthropocentric view of water that does not
explicitly recognize ecological rights [6]. Concurrently, efforts to protect the environment have
resulted in several global environmental treaties (e.g. Convention of Biodiversity, Kyoto Protocol,
Ramsar Convention on Wetlands, UN Convention on Climate Change) and numerous bilateral and
regional agreements with the aim to create an environmentally sustainable future. However, there are
few coincidences between these two trajectories of policy to integrate the needs of the ecological
environment with the needs of society. The UN states that over 900 million people lack access to safe
drinking water and that nearly 2.6 billion people lack access to basic sanitation [7]. Access to potable
water and sanitation has a profound impact on both a healthy environment and livelihoods [8, 9].
One of the major challenges in achieving the MDGs with regard to access to clean water and sanita-
tion is improving the link between robust ecosystems and healthy human systems. Recognizing the
recursive relationship between society and ecology may be implicit in global policy, but is not
reflected in implementation. Explicitly recognizing societal dependence upon environments that
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provide essential services as well as requiring ecosystem rights to water is essential for future water
planning that ensures adequate access and allocation of water for all.

There is a long history in the documentation of the connection between environmental protection,
the human right to water, and poverty eradication as stated in the Plan of Implementation for the World
Summit on Sustainable Development: ‘the provision of clean drinking water and adequate sanitation
is necessary to protect human health and the environment’ [10]. In fact, a few of the major constraints
that limit success to achieving the water and sanitation goals are ineffective governance, gender dis-
parities, and highly variable water availability [11-13]. Since the UN Water Conference at Mar del
Plata (1977), involving both women and men in the management and supply of water sanitation has
been recognized as necessary and significant. International agreements and conferences (e.g. Interna-
tional Conference on Water and Environment, Dublin 1992) have acknowledged the central role that
women play in provision, management, and safeguarding of water [14, 15]. Goal 3 of the MDGs
explicitly addresses gender equality and women’s empowerment [ 14]. The MDGs focus on increasing
access to safe drinking water and basic sanitation where ‘women shoulder the largest burden in col-
lecting water’ [16], linking water poverty with the disenfranchised, especially women and children.
Most recently, the Millennium Declaration names 2005-2015 the International Decade for Action,
Water for Life, during which the United Nations declared 2008 the International Year of Sanitation.

In conjunction with these efforts, the United States passed the W{P Act (2005) that makes refer-
ence to Goal 7, Target 10 of the United Nations MDGs, which is to reduce by half the proportion of
people without access to safe drinking water by 2015 [1]. The WP Act identifies the connection
between access to safe water and sanitation to fighting hunger and poverty, gender equality, and
improving the lives of slum dwellers. Situated to address global initiatives, the WfP Act amends the
US Foreign Assistance Act of 1961 and the US Agricultural Trade Development and Assistance Act
of 1954 making the provision of safe water and sanitation part explicit US foreign policy [1, 17]. The
Senator Paul Simon Water for the World Act (proposed in 2009, 2010, and 2011) would further com-
mit US efforts to increase access to water and sanitation by fully funding the WP Act but remains
stalled in Congressional committee.

Efforts to track the impact of these policies have led to a proliferation of reports and documents:
WIP annual reports (e.g. GAO US Water and Sanitation reports; Senator Paul Simon Water for the
Poor Act Report to Congress), biannual reports conducted by UN programs, JMP, UNICEF and
WHO (e.g. JMP Global Water Supply and Sanitation Report; UNICEF Meeting the MDG Drinking
Water and Sanitation Targets; UNEP Human Development Reports), and tracking reports conducted
by various NGOs (e.g. WWF Assessing Water Risk: A Practical Approach for Financial Institutions).
A key tool for assessing outcomes has been the use of interactive maps and other geospatial tools.
The intersection of mapping, community capacity, and water management efforts are essential tools
in monitoring and modeling for collaborative governance [18-23].

3 WHAT DO WE KNOW ABOUT GLOBAL WATER ACCESS POLICIES?
There have been several efforts to map issues related to water and human needs. Often, the term
‘map’ has been used as a metaphor and in fact, mapping water and institutions has largely entailed
tables of data (e.g., Gleick’s World’s Water Biennial Report on Freshwater 1998-2008), flowcharts
depicting conceptual institutional relationships [24, 25], and descriptions of governance structures
[26, 27]. However, an increasing number of projects have mapped the geography of the institutional
landscape due in part to the enhanced capabilities of Geographic Information Systems (GIS), data
availability from remotely sensed sources, and innovative thinking in mapping the spatial aspects of
indicators and modeling efforts [4, 28, 29]. However, most of these efforts focus on the global scale,
a binational or transnational scale, or a particular river basin; intermediate, transboundary, and local
scales of water management are often unavailable due to a lack of data, lack of data standards
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between countries, and issues with data sharing [30, 31]. Efforts to understand the horizontal and
vertical linkages [32—-36] between institutional structures need to be spatially identified to determine
possibilities for institutional synergy, gaps in services, and locations of conflict and cooperation.

Timelines, chronologies, databases, and maps have been developed concerning water governance
and management throughout the last century. Maps as early as Hertslet’s Map of Europe by Treaty
(1909) were developed to demonstrate international agreements over space [37]. During the first
decade of this century, a number of studies on mapping the hydropolitical landscape in a geospatial
context have been conducted. The Conflict and Peace Databank [2] is one of the earliest projects
compiling a global dataset on political conflict contributing to understanding of shared waterways.
The Atlas of Freshwater Agreements [3, 38], a comprehensive assessment on transboundary waters,
presents a historical overview of approximately 300 freshwater agreements with thematic maps of
river basins and treaty boundaries. The Organization for Economic Cooperation and Development
(OECD) has undertaken a survey on water governance with the purpose to coordinate multilevel
governance in the water sector where ‘water institutional mapping’ is one of the main activities [25].
Table 1 provides some additional examples of web-based efforts to map issues related to water
agreements, tracking the MDGs, water resources by country, and mapping indicators for water inse-
curity, poverty, and water access. Included in the table are examples of efforts to map indicators
related to water (i.e. households with year-round access to improved water sources, access to sanita-
tion facilities, cost of water supply) that assist in determining the institutional impact of improving
water access by international organizations, governmental agencies, and NGOs [13, 39].

During the past decade, efforts have been consolidated to develop a more comprehensive set of
water indicators that integrate physical, biological, and social data [4, 29, 40, 41]. What sets this
effort apart from other schemes is that it was developed out of a collaborative, participatory effort
between physical and social scientists, water managers and practitioners, and other stakeholders
[42]. Reconciling differences in the spatial distribution of biogeophysical, socioeconomic, and cli-
mate variability is critical to answering questions related to human health, water conflict, and
cooperation, food provisioning, water for ecosystems, and natural hazards [43]. The result of this
effort is the Digital Water Atlas that demonstrates global patterns of threat due to water stress empha-
sizing the intersection of human and biodiversity perspectives using a spatial framework [4].

Other mapping applications include web-based approaches where non-governmental organizations
have initiated projects to describe the human/water condition through the identification of projects and
activities across the globe such as WaterAid’s partnership with Google Maps and the World Sanitation
Map [28]. The Disputed Waters Project adopts multimedia in the form of maps, stories, and photos that
focus on transboundary water and conflict. Other examples include efforts to map poverty linked with
biophysical conditions where water is one of many variables: Global Poverty Mapping (Center for
International Earth Sciences Information Network, University of Columbia), the World Bank’s research
on Poverty Mapping, the United Nation’s World Poverty Index, and the FAOs Food Insecurity, Poverty,
and Environment Global GIS Database (FGGD). The Pacific Institute’s Fusion Mapper integrates
water data from around the world to share data and develop charts and graphs to better utilize global
datasets, creating an ‘ecosystem of data’ to understand institutional services and responsibilities (e.g.
economic development opportunities that support local capacity building, educational initiatives).

However, global scale assessments of water access obscure issues related to improvements for
regional and local water access and availability. From 1990-2002, 1.1 billion people gained access
to safe drinking water [44], yet issues related to local scale improvements of distance to water and
reductions in the length of time needed to collect water remains unclear and underreported. Case
studies and local-scale water projects need to be systematized to better assess local conditions and
measure improved access as it is defined by global and national standards (e.g. piped water into
homes, public tap, or standpipe) [7, 13, 45].
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4 SPATIAL OVERLAY OF GLOBAL WATER ACCESS INITIATIVES

The WP Act, the MDGs, and the human right to water initiatives and laws create a suite of powerful
incentives that can be spatially overlaid to determine their global coincidence but have limited appli-
cation at regional and local scales due to a lack of corresponding data. A comparison of countries
that have both instituted the human right to water and projects initiated by WP Act represents cur-
rent international efforts to improve access to water at a local level. Situating this in the context of
physical water stress and water access provides insights into where policies intersect at a very coarse
scale. However, a complementary bottom-up assessment to cross scales both horizontally and verti-
cally would identify the types of activities and policies that can be linked to provide further
provisioning of water (Fig. 2).

The 2010 WP Report to Congress identifies priority countries to implement key objectives, strat-
egies, and approaches to water-related initiatives [46]. For example, sub-Saharan Africa, Asia, and
the Pacific are regions that host several different scales of projects. Sub-Saharan Africa projects
include: Sustainable Water and Sanitation for Africa (SUWASA) that targets 15 sub-Saharan coun-
tries; the West African Water Initiative (WAWI) in Ghana, Niger, and Mali; the Okavango
Transboundary Watershed Management Program located in southwestern Africa; a water, sanitation,
and hygiene movement (WASH) in central Ethiopia; and the Global Water for Sustainability
(GLOWS) project in the Mara-Serengeti ecoregion. GLOWS has also recently initiated new pro-
grams in West Africa and the former Soviet Union. In Asia and the Pacific, USAID projects are
embedded within the ECO-Asia Program (Environmental Cooperation). ECO-Asia projects include
member states from the Association of Southeast Asian nations such as Brunei Darussalam, Cambo-
dia, Indonesia, Lao PDR, Malaysia, Myanmar, Indonesia, Philippines, Singapore, Thailand, and
Vietnam. Central activities focus on five main themes, water and sanitation, biodiversity conserva-
tion, clean development and climate, environmental governance and tsunami recovery. These
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Figure 2: Cross-scale analysis where top-down and bottom-up linkages intersects to spatially
identify coincident and non-coincident boundaries. UN = United Nations; GA = General
Assembly; WP = Water for the Poor; RTWS = Right to Water and Sanitation.
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projects are implemented on a variety of scales such as watersheds, regions, municipalities, and rural
villages. Data for many of these projects remains sketchy and there are few maps available at a fine
scale. Definition of the spatial parameters of these projects — areas impacted that include not only
changes in demographics, but also the associated environments, ecosystems, and water systems — are
needed to complete a spatial analysis from the bottom-up to understand socio-economic and envi-
ronmental impacts.

In 2007, a study was conducted by the UN High Commissioner for Human Rights (OHCHR)
requesting the official position of member nation-states on the Human Right to Water and Sanitation.
Forty-two countries have either ‘enshrined the right to water within their national constitutions or
have framed the right explicitly within national legislation’ [47]. The right to water has multiple
definitions at the national scale that include the right to water, the right to sanitation, or the right to
water and sanitation (Table 2, Fig. 3).

Fuelling the support for the human right to water is the UN Human Rights Council (UNHRC)
adoption of a binding resolution of a human right to water (Fig. 4). The human right to water was
first instituted by the United Nations Committee on Economic, Social, and Cultural Rights in Gen-
eral Comment 15 in November 2002. The year of 2002 was an auspicious year as this was when the
Botswana government cut off access to water to Kalahari Bushmen in their ancestral homeland
sparking an international response to formally adopt the right to water [50]. These UN activities
build on other formal human rights doctrines including: the right to human life (1948), human health
(1948), an adequate standard of living (2007), and adequate food (1999). The resolution for the
Human Right To Water states: ‘the human right to safe drinking water and sanitation is derived from
the right to an adequate standard of living and inextricably related to the right to the highest attain-
able standard of physical and mental health, as well as the right to life and human dignity’ [51]. This
resolution represents a major victory in efforts to recognize water as a human right; however, how
this resolution will be implemented remains to be seen. Several editorial documents from the UN
carry this resolution a step further by contending that a healthy environment is a prerequisite of a
human right to water and embedded in the intent of this resolution [52].

Table 2: Right to Water Nations.

National Policy Country (Year)

Right to Water Tanzania (1993), Ethiopia (1994), Mozambique (1995), Morocco (1995);
Zambia (1996); Eritrea (1997), Madagascar (1999), Belgium- specifi-
cally Wallonia, Flanders, Brussels (2002), Ukraine (2002), Burkina Faso
(2002), Angola (2002), Uganda (2002), Kazakhstan (2003), Indonesia
(2004), Namibia (2004), Costa Rica, draft (2004), Palestinian Water
Authority (2006), Democratic Republic of Congo (2006), France (2006),
United Kingdom (2006), Nicaragua (2007), Paraguay (2007), Venezuela
(2007), Peru (2009), and Chile (2010)

Right to Water and ~ Mauritania (1991), Gambia (1996), South Africa (1997), Bangladesh (1998

Sanitation & 1999), Ecuador (1998), India (1999), Panama, Uruguay (2004), Kenya
(2002), Algeria (2005), Guatemala, draft water law (2005), Sri Lanka
(2007), and Bolivia, constitution currently in draft (2007)
Right to Sanitation Dominican Republic (2002), Honduras, draft (2005), and Brazil (2007)

Source: [47, 49].
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Legend
U.S. Paul Simon Water for the Poor Act 2010 Report - Priority Countries
1 Countries that instituted Human Right to Water
I Countries that instituted Human Right to Sanitation
Bl Countries that instituted Right to Water & Sanitation

Figure 3: Priority Countries for US Paul Simon Water for the Poor and the Human Right to Water.
Overlaid with WP countries, this map depicts results from a survey by the Office of the
United Nations High Commissioner for Human Rights on countries that have ‘enshrined
the right to water [and sanitation] within their national constitutions or have framed the
right explicitly within national legislation’. [47, 48].

Legend

U.S. Paul Simon Water for the Poor Priority Countries - 2010 Report
Il Abstain from Vote on Human Right to Water & Sanitation, July 28, 2010
[777] Vote In Favour of Human Right to Water & Sanitation, July 28, 2010
1 Non-member or absent countries

Figure 4: The United Nations Member State Vote and US Paul Simon Water for the Poor (W{P)
Priority Countries. This map overlays priority countries for WfP and UN countries that
voted for water as a human right — 122 voted in favor and 41 abstained [51].
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Figure A: Governing Water for Access to Sanitation
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Figure 5: Comparison of the percentage of the population per country that has access to sanitation
(Figure A) and clean drinking water (Figure B).

This top-down analysis indicates that there are several areas where there is a coincidence of efforts
to ensure the right to water coupled with international efforts to improve access (i.e. WP projects).
The East African region is particularly important because it best demonstrates the intersection
between water as a human right, the MDGs, and WP Act initiatives (Fig. 5). Further examination of
this region is critical to understand the geospatial structure of vertical linkages of institutional mech-
anisms to increase access to water and sanitation across scales with an emphasis on regional and
local activities.

The focus of global policies of water access and provisioning are on increasing access to water
and sanitation for the poor in less developed countries [1, 7]. There are a variety of UN and inter-
national efforts that also focus on conservation and biodiversity issues with an emphasis on
freshwater ecosystems. Increasingly, efforts are being made to integrate the two seemingly compet-
ing needs for water in scarce regions. Understanding the impacts that policies have on the capacity
of the surrounding environment to support important ecosystem services such as biodiversity and
wildlife migration at multiple scales is needed [53, 54]. Human prosperity, the health of wildlife
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populations, and freshwater systems are dependent on the availability and quality of water resources,
which are responsible for delivering essential ecosystem services through robust institutional
mechanisms.

5 FUTURE RESEARCH
These maps allow us to simply demonstrate the geographic coverage globally of the human right to
water linked to the MDGs and the WP Act to improve water provisioning, data collection and shar-
ing, and collaboration between efforts. Utilizing GIS and triangulation identifies areas of improved
coverage as well as gaps in both policies and regions that are lacking institutional infrastructure,
human water security, and water security for the environment. Future research will focus on collect-
ing and identifying local data to assess adaptive local strategies that fully address the extent people
are improving their access to water resources and the quality of their environment in the face of
decentralization. Identifying policy by administrative boundary does not guarantee that policies are
actually implemented. However, as the climate changes, linking water access strategies to environ-
mental health is essential.
Several important lessons have emerged from this research:

e There is an increasing number of websites that distribute maps, data, and information about access
to water and sanitation. The increasing amount of available data creates a confusing landscape of
redundant information about water access and sanitation. Determining the definitive, authorita-
tive source for the status on water as a human right and access to water and sanitation is difficult
to navigate.

e Stated policy adopted by governments and institutions does not necessarily ensure that policy is
implemented, hence, the need for indictors. Indictors are becoming increasingly sophisticated and
complex, providing metrics on such nuanced issues as water poverty, water security, and water
stress [13].

e Recognition of the intersection of societal and natural water needs have led to several innovative
methods to access this relationship based upon material flows such as water, waste, energy, and
power [55, 56]. Methods include determining the water footprint of virtual water flows [57], cal-
culating environmental flows [58], and ecosystem services [59]. As global and national policy ini-
tiatives include language that recognizes the rights and needs of the environment, these integrated
methods will become increasingly important and in need of further critical analysis and critique.

e New governance arrangements are forming in response to the decentralization strategies of water
planning and management and are manifested at the local scale. Understanding and assessing the
local context of water access and provisioning is needed to measure the success of such programs
and determine methods for analysis between different scales that cross international boundaries
and jurisdictional borders.

e The human right to water is ensnared in a contentious debate between several factions: concern
over the anthropocentric nature of water as a human right [6], those who see water as an issue
of human rights versus corporate rights [50, 60], and those who argue that human right to water
would confound conservation efforts and lead to waste and biodiversity extinctions [50].

e The global water policy landscape remains confused and splintered. The 2008 ‘Framework for
Action’ to implement the WP Act states ‘water supply and sanitation service delivery are inti-
mately connected to the sustainable management of upstream hydrologic resources that if not
appropriately managed, affect the health of humans and ecosystems downstream.” However, the
funding apparatus of the US federal government has resulted in creating a competition between
water and sanitation and water resource planning where funding for water management has
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declined since 2000 [61, 62]. The U.S. provides on average ‘21 times as much funding per capita
to the Middle East, Afghanistan, and Pakistan as it does to Sub-Saharan Africa, despite the fact
that average levels of need in Sub-Saharan Africa are more than twice as high for water and
sanitation’ [62].

e Finally, the MDGs reflect the gargantuan task of ensuring access to water and sanitation, the aim
of which is to reduce by only 50% those without access to safe drinking water and sanitation [6].
The UN Water and Sanitation Decade of 1981-1990 saw an increase in improved water supplies
across the globe; however, many countries have failed to keep pace with increased population and
rural to urban movements.

In reviewing the global policy landscape on water access we have identified the need to further
explore the vertical linkages of global initiatives to regional and local activities. How water access
plays out in specific localities reveals the success or failure of global efforts. Strengthening social
rights and identifying the common good of water provisioning were keys to the near universal cover-
age accomplished in developed countries during the last two centuries. Recognition that the poorest
members of society need different arrangements that do not fit into the dominant market-based
strategies is required to identify new solutions [63]. Including these aspects within our geospatial
analysis will broaden the current context for water access and sanitation and are the bases for future
research. Identifying spatial linkages between social justice, water access, and community participa-
tion will identify new spaces and scales for activism and education.
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