Securing Access

to Water and Energy

Information brief

Regardless of their stage of development, its location and even their resource endowments, every society faces
problems with securing access to water and energy. For the poorest, where fulfilling the Millennium
Development Goals is still pending, securing access to both water and energy is the cornerstone of alleviating
poverty and breaking up the vicious circles of poverty and backwardness. In transition economies, making
water and energy more abundant and accessible is an integral part of economic progress that comes about
with important challenges such as matching limited water and energy supplies with increasing demands and
managing food security. Pressured by these problems and increased water scarcity water countries realize
the need to shift towards other alternatives focusing on managing the resources available in order fo preserve
the water related ecosystems and the valuable services they provide for people, for the economy and for the
preservation of the of the environment on which all these services depend.

Access to Water and Energy: a precondition to economic progress

and poverty alleviation

Both water and energy are essential for lifeand /7~ _
those who dont have access to proper facilities | Susfainable development is dependent on access fo

still need fo overcome their very basic needs by | Water and energy. Water and Energy are also absolute
bearing a heavy burden in terms of years of life lost necessities in improving health conditions, education,
or of impaired health, time consuming activities to | food security and building infrastructure.

gather wood or water to cover only very basic | Nearly 40% of the world's population relies on wood,
needs, low education performance if any, gender | coal, charcoal, or animal waste to cook their food.
discrimination and other consequences that | Breathing in the foxic smoke causes lung disease that
reproduce poverty and impede economic and | kills nearly two million people a year, most of them
social progress. Both water and energy have the | being women and children.

potential to break poverty traps by reducing
mortality, improving health, increasing learning
and productivity at work as well as reducing
gender discrimination, conditions of childhood
and other social development goals.

Electricity enables children to study after dark. It enables
water to be pumped for crops, and foods and
medicines to be refrigerated. Modern fuels for cooking
and heating relieve women from the time-consuming
drudgery and danger of traveling long distances to

This is why basic access to water and energy \ga’rher wood. Y,
might have crucial positive impacts on poverty
alleviation both directly, from the improvements in
access to water, sanitation and energy sources and indirectly, as lack of access to water and energy is a limiting
constraint to sustainable economic growth, which is the ultimate hope for widespread poverty reduction.

Coordination between water and energy development goals has also been important since the early stages
of economic development. This is true for the poor, when coal and wood produce primary energy that is
essential to boil water and reduce its potential health risks but also in a developed economy where energy and
water are essential inputs in the production of food and a plethora of goods and services.
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Between 1990 and 2010, more than two billion people gained access to improved drinking water sources.

e The proportion of people using an improved water source rose from 76 per cent in 1990 to 89 per cent in
2010.

e Over 40 per cent of all people without improved drinking water live in sub-Saharan Africa.
e |n 2011, 768 million people remained without access to an improved source of drinking water.

e The share of urban slum residents in the developing world declined from 39 per centin 2000 to 33 per cent
in 2012. More than 200 million of these people gained access to improved water sources, improved
sanitation facilities, or durable or less crowded housing,

\/VIDG and Beyond 2015 (hitp://www.un.org/millenniumgoals/environ.shimi) )

Increasing access to energy requires greater access to freshwater. For example in the United States where
energy generation accounts for 40% of water withdrawals, water use would need fo increase by 165% to meet
the demand in 2025.

Water and Energy: A tale of two resources

/. 7\ Securing access to water and access to energy are but two

Overall 75 percent of water used for hydraulic | gimengions of the same development problem. They respond
fracturing fo obtain natural gas are located | 45 tha same drivers (population, economic growth, efc.), they
in regions with medium or higher baseline | pqye mutually reinforcing effects and, ifthe two problems are
water stress levels not handled together, overcoming one problem might
Hydraulic Fracturing & Water Stress: Growing | exacerbate the other.

\Compeﬂﬂve Pressures for Water by Ceres )

Scarcity and poor water management might have a
detrimental impact on energy supplies and agricultural
production, and vice versa. One way or the other water and energy access rely on water infrastructures. Energy
development might add pressure fo freshwater resources at many different levels. Still more than 70% of new
energy demands will be covered by traditional fossil fuels power generation processes that may add to water
demands for cooling. Energy supply deficits in emerging
urban areas in transition countries require new infrastructures
in distant unpopulated places where there sfill is some
untapped hydropower potential with important impacts over
rivers and other water related ecosystems. New resources
using innovative technologies that are perceived as a promise
to cope with future energy deficits in advanced countries
might increase competition for still scarce water supplies:

In India, the farmers use close to 80% of the
available water resource (of which a majority
comes from the underground water wells).
The World Bank predicts that India will
exhaust its resources by 2050.

By 2030, Renewable Energy demand would rise by 60% (WWAP, 2009) and EIA (2010) estimates that global
energy consumption will increase by around 50% from 2007 to 2035. With rising agricultural output, both water
and energy consumption would increase which would lead to increased energy and water competition within
the users and stakeholders. Close to 19% rise of global agricultural water consumption is predicted by 2050.
Water use might proceed beyond critical sustainable thresholds at the expense of increased scarcity, degraded
water sources, resource exhaustion and impoverished water quality (See the Boxes over China and India) .

Up to 90% of freshwater usage is seen in some fast-developing nations. The global average comes up to
~70%. Not, just the water use, the treatment of the wastewater requires a significant amount of energy. The
interdependencies would only push the global energy needs up by 44% between 2006 and 2030 (IEA, 2009).

http://www.un.org/waterforlifedecade/water_and_energy_2014/
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In addition to reducing the drudgery and time
women and girls spend on water collection, the
provision of pumped water and energy services
helps keep girls in school. The provision of
cleaner water and energy services is also linked
to improvements in the health, micro-enterprise

/Access to Water and Gender )

The 2030 Water Resources Group stated that with the total
annual sustainable freshwater supply remaining static at
4,200 billion cubic meters (m3), the annual deficit for 2030 is
forecasted to be 2,765 billion m?, or 40% of unconstrained
demand, assuming that present trends continue. India
and the People’s Republic of China (PRC) are forecasted fo
have a combined shortfall of 1,000 billion m3 reflecting
shortfalls of 50% and 25%, respectively.

activity, and agricultural productivity of women.
Rural energy also means more productive fime

As a consequence, water has been over-appropriated in
for women.

many regions of the world and its scarcity affects more
than a third of the world population comprising 2.4 billion
Y, people. Many of them live in water-stress prone areas and
by 2025 it is predicted to rise up to 2/3r.

For more information:

\hﬁp://www.pnud.bf/DOCS/PIonorm—ENG.pdf

Scarcity threatens the maintenance of the benefits of economic progress. But coping with water scarcity requires
increasing energy use and reducing energy scarcity may add pressure over already insufficient water resources.

The perception of water and energy access as two different social challenges might have negative
consequences and compromise social advances. For example, the costs and availability of rural energy have
a decisive influence on agricultural development and poverty alleviation, at least in the short term. The basic
factor behind the accelerated expansion of irrigation in Asia is considered to be the expansion of rural
electrification supported by subsidized electricity. This favored the use of pumps and lead to the expansion of
well-drilling: 21 million drills in India in the last 20 years and an increase in groundwater abstractions from 20
to 240 million cubic meters since 1950). However this is not sustainable, in some regions in India water tables
are dropping up fo 6 meters per year putting water out of the reach of most users.

Besides their direct importance for human development and poverty reduction water and energy are also
indirectly linked by the joint importance of food security. Matching the simultaneous increase in energy and
water demandmight impair access to water with more than proportional effects over the poor. In a world where
more than 568 million people remain undernourished (two out of each three in Asia where 58% of the
population lives), food production already accounts for 70% of water withdrawals. The combination of growing
populations and changing lifestyles and diets will increase the demand of dairy and meat products by 50% with
a proportional amount in the demand for water. At the same time the emergence of biofuels for transport has

/Woter needs Energy N

Safe drinking water: Energy systems that fuel water pumping, boiling, disinfection, purification, distribution and
storage are vital for providing a reliable supply of safe drinking water. Energy is needed to pump clean sub-
soil water or to boil water to reduce the health risk from fecal contamination.

Sanitation: Renewable energy technologies are well suited to providing power for water treatment and
pumping. Hybrid systems that combine the benefits of conventional and renewable energy services are also
being deployed, as are biogas plants that use human excreta and animal manure.

Agriculture: Water pumping can improve agricultural output significantly; access to energy services, therefore,
can mean the difference between subsistence and commercial agriculture. There is a wide range of energy
technologies that are affordable and feasible for small-scale agriculture operations. It should be noted,
however, that irrigated agriculture is frequently chemically invasive when combined with the use of fertilizers
and pesticides, and can make the water unsuitable for consumption and continued irrigation. Therefore,
protection of water sources and reducing contamination from runoff should be considered in the planning
and implementation of projects. )

\_
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led to greater competition, land and water use and higher food prices. Globally food production increased
rapidly in the thirty years since 2005 when price volatility reappeared, possibly signaling the end of low food
prices based on the extensive use of natural resources backed by subsidies, energy intensive inputs, such as
fertilizers and the mining of non-renewable resources like ground water.

Challenges

1. Access to water and energy requires a long term vision. As countries take advantage of the existing
opportunities to develop infrastructures to increase water and energy supply the evidence of water scarcity
as well as the importance of both resources for sustaining development become visible, but countries and
local communities might be locked in with the inadequate institutions, built to increase supply but not as
capable to manage water demands and foster water efficiency, and with an increasingly poor resource
base. Once there, curbing scarcity and increasing resilience requires important changes in water
management and water governance.

2. Discussions about the sustainable energy mix developing and managing the trade-offs implied by the water
and energy link. Still by 2030, 75% of the increase in energy sources is expected to come from fossil fuels
and result in exacerbation of climate change and water scarcity. But from the other side, alternatives to
develop low carbon sources may put additional pressures on water resources. Carbon capture and storage
technologies use water resources and alternative transport biofuels might be both water and carbon
infensive.

3. Matching water demand and supply at a sustainable level require a long term adaptation strategy. At a
global level accommodating advances in intermediate and poor countries within the resources available
would only be possible with simultaneous improvements in water and energy efficiency. At a more local
level it requires a shared vision of the risks at hand and the intangible costs implied as well as the building
of social agreements over the protection of water sources and energy resources.

4. In spite of the many experiences available water crisis
is oquoble. There are alternative developmgnt paths /UNDP, in partnership with the Bill & /\Aelindo\
that, in water scarce and drought prone countries, need . .

: . Gates Foundation, the Governments of Burkina
to be pushed up to the top of the policy debate. Even in :
) o Faso and Luxembourg, the Shell Foundation and
these countries, where water supply opportunities have S : .
PR, Aarhus United, introduced 600 multifunctional
already been exhausted, there are sfill significant . :
" platform generators in countries across West
untapped opportunities to manage water and energy . : :
. g : Africa — Burkina Faso, Mali and Senegal. These
demands, increase efficiency and put alternative : )
: L . rural agro-enterprises (water based industry)
resources into the water and energy mix including non- - - . o
. . . are providing electricity for light and mechanizing
conventional resources, low energy intensive water . o .
. . : : laborious tasks, such as grinding grain.
resources, relying on innovative technologies to reuse J
or recycle water, and on low water intensive electricity
sources. With the best available technologies future food demands can be met with the available land and
water resources; although this will need some radical changes in the institutions and incentives to manage
water and energy. All these elements need to be part of the social dialogue to agree upon a vision on how
to bring the water sector to sustainability.

/

5. But taking advantage of these opportunities requires coordinating water and energy policy. The different
ways fo come to terms with the water resources available consist of enhancing the efficiency with which
water is used in irrigation or urban use, which imply using more energy to pump and apply water, using
energy fo fransfer water from more abundant areas, putting into use recycled or desalinated water produced
with energy intensive processes or reallocating water to its more productive places and uses which requires
energy for fransport and application.

http://www.un.org/waterforlifedecade/water_and_energy_2014/
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6. The most important challenge moreover consists in formulating, adopting and implementing a water policy
consistent with the actual facts and with long term obijectives in terms of both sustainable water and energy
portfolios. In the short term this means being prepared to accept difficult choices and discarding alternatives
that look financially attractive in the short term. But a coherent long term policy might also represent an
important development opportunity. A consistent water and energy security policy can convey the message
that the future is safe, can foster investments and stimulate innovation and, af the same time, might provide
common ground fo engage the private sector by demonstrating commitment with socially accepted goals.

Securing access: tools for improvement

There are still many untapped opportunities to
cope with water and energy scarcity both with the
resources available and by fostering technical
innovation and institutional development. Most of
these opportunities consist in allocating water to its
more productive uses, enhancing the efficiency
with which water and energy are used, developing
non-conventional water resources and renewable
energy sources, etc. The instruments able to take
advantage of these opportunities to guarantee the
sustainable access to water and energy are also
varied:

Economic instruments

/UNDP supports a number of activities that foster The\

linkages between energy and water in project planning
and implementation. This involves more decentralized
and environmentally sensitive approaches to the
provision of energy and water services in developing
countries. Such efforts are being applied to providing
policy advice, building capacity, initiating pilot projects,
and knowledge networking to move things forward.

» Water and energy are valuable resources that need to be priced accordingly. Energy and water pricing fo
provide incentives for allocating water to higher value uses -in environmental, social or economic senses,

coupled with regulatory measures;

e Pricing mechanisms can be designed for different policy relevant purposes such as improving efficiency,
making water and energy affordable for the poor, guaranteeing the financial sustainability of water and
energy investments, matching market demand and supply with collectively agreed environmental goals,
etc. The fradeoffs between these alternative goals need to be considered and price designs must be the
result of fransparent and participatory decision making processes.

 Energy and water markets must work to improve allocative efficiency through mutually beneficial decisions
from buyers and sellers while preserving the collective goals of preserving and protecting the natural
resource base and increasing adaptability and resilience to climate change, scarcity and extreme events.

Policy instruments

e Advocacy. The lack of awareness of the real costs of water and energy is one of the causes behind the
water crisis. A shared vision of the problem and of the potential consequences of the water and energy
crisis is a critical element to start considering costly measures and to rewire business, individuals and
governments perspectives towards long term obijectives.

e The increasing importance of water and energy management require good governance practices, well
defined and enforced property rights over water and energy assets and fransparent and inclusive decision
making processes over the goals and means of water and energy policies both at the short and the long

term.

http://www.un.org/waterforlifedecade/water_and_energy_2014/
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* Fiscal reforms are still required fo guarantee current access to water and energy without putting into risk
confinuous access in the long term. This requires developing effective energy and water prices and trading
institutions with well-defined water use rights, equitable pricing and realignment of environmentally
harmful subsidies.

e A government program: This idea promoted by the Asian Development Bank consists in designing a
strategy to work towards water access in the future for planning horizons of 10 to 20 years and programs
of measures designed for an outcome oriented strategy. This program may include provisions to overcome
with existing technologies and institutional inertia.

Assessment tools

e Sound economic and hydrologic assessment tools. Water and energy are complex issues with many
interlinkages that make the consideration of the different frade-offs a difficult task and a clear barrier for
making participatory political decisions. Perceptions that water and energy issues require sophisticated
knowledge and privileged information is one of the main reasons why involving stakeholders has been
difficult and many important policy issues continue being sorted out far from stakeholders discussion and
even public scrutiny.

e Water Accounts and water information systems: Good water

governance needs to be based in good knowledge, with means /ENERGIA: Founded in 1996, it is on\
consistent and independent information sources. Still many | international network on gender and
water and energy policies in most parts of the world are not | sustainable energy. The network
submitted fo a fransparent ex-post assessment. Instruments and | works in Africa and Asia through
infrastructures still tend to be chosen by the promise rather than | and with their regional and national
by past performance and the outcomes delivered. But trustand | gender and energy networks.

public involvement requires independent and transparent

! . For more information:
information.

\hﬂp://www.energio.org/home/ Y,

e Prospecting models: though imperfect as they are extending
the vision of water policy requires assessing future scenarios
based on accurate data about the current balance between water and demand, the status of water
resources and energy sources and the identification of the opportunities available in terms of alternative
resources, efficiency gains, diversification, etc. and the possible frends based on plausible scenarios that
might allow defining possible water shortages and the prospective benefits of the different courses of
action.

Partnerships

* PPP are called to play a key role in aligning private business interest with the collective goals of water and
energy management. They must be founded upon the identification of mutual interests for example
enhancing water access and reducing risks of investment opportunities, disseminating information to
speed up diffusion of innovative technologies, creating alliances around public objectives and private
corporate responsibility strategies.

Technological developments

e Research and development policy need to recognize the water and energy nexus in such a way that
diffusion of innovations in one area doesn’t come at the expense of new challenges in the other.

n http://www.un.org/waterforlifedecade/water_and_energy_2014/
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* Development of renewable sources of energy. Water concerns must be brought to the frontline in
discussions about the best energy portfolio and in sefting priorities for the development of renewable
sources as well as fo the advance in new promising non-renewable resources such as natural gas and
new water intensive processes to access untapped non-renewable resources (such as fracking).

* Development of new water sources. Energy concerns must be brought to the frontline in discussions about
water policy in particular fo the assessment of relatively abundant but energy intensive resources from
brackish, desalinated or recycled water and with the diffusion of advanced technologies for waste water
treatment.

* Development of less water-intensive energy technologies (such as solar energy systems, wind energy
systems, tidal energy systems, geothermal energy systems)
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