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Executive Summary

Water, energy and food systems are inter-connected and have become increasingly more complex
and dependent upon one another. As a result, a disturbance in one system can destabilise the others
-highlighting the-Based fA@pThia eqgliidé thelwater, energy and food
sectors to engage in a dialogue and deliberative analysis of river basins, looking for solutions to
optimise the inter-dependencies and support the equitable and sustainable allocation of natural
resources while balancing environmental, social and economic issues.

The Nexus Dialogue on Water Infrastructure Solutions has successfully organized a series of regional
fAnchor d wor ks ho pmeridanAsid(vith iUNESCAPrE) artd iCentrabAsia (with EastWest
Institutez) since 2013. The most recent Nexus Dialogue event was a Symposium held in Beijing,
China on 13-15 November 2014, in partnership with Global Water Partnership China (GWP China3).
Participants were drawn from across the world from the water, energy and food sectors. The Nexus
Dialogue Symposium provided an opportunity to identify the problems and solutions to secure water,
energy and food security, both across and within Asian river basins. Also, the Symposium produced a
set of recommendations, which established policy principles for sustainable water infrastructure
operation, management and optimization in the nexus.

The purpose of the symposium is to share and discuss experiences of the water-energy-food nexus in
China, and across the world. The Symposium presented learnings from previous Nexus Dialogue
workshops in African, Latin American, Asia and Central Asia and focused on the implementation of
solutions for water, energy and food security in the region. Symposium participants were encouraged
to identify where the barriers to implementation exist, and look at where and how these have been
overcome.

The objectives of the symposium were to:

1 Learn from workshop participants about their nexus challenges

1  Support participants in establishing coordinated nexus roadmaps

1 Understand how to scale up nexus solutions

1 Prepare for the final Nexus Dialogue event at the 7th World Water forum in South Korea
A number of emergent themes came out of the symposium, these included:
1. Clean technology (Cleantech) for water, energy and food infrastructure solutions

This theme focused on the use of Cleantech across water infrastructure systems that support the
water, energy and food sectors, which involved topics likes wastewater treatment, hydropower,
natural infrastructure, closed loop technologies, and environmental engineering i mobilising rapidly
growing areas as providers of nexus solutions.

2. Using the nexus to accelerate social development and support water stewardship and
corporate engagement

This theme focused on social and economic development approaches, including corporate sector
engagement in linking water, energy and food security and accelerating infrastructure development
across scales.

! hitp:/mvww.unescap.org/
2 hitp:/Avww.ewi.info/
% hitp://www.gwp.org/en/GWP-China/
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3. Influencing pathways of investments in the nexus

This theme examined money flows channeled into infrastructure and technology especially in
emerging economies, and the factors influencing the pathway of these investments to resource water-
energy-food nexus solutions.

4. Natural infrastructure/ecosystems in the nexus

Theme 4 sought to promote better understandings of the importance of healthy ecosystems in well-
functioning infrastructure built for irrigation, hydropower or municipal water supply, and in achieving
the economic returns necessary to justify investments.

5. Power dynamics (policy and institutional change/collaboration) across the nexus

Theme 5 gave special attentions to current and future policies for sustainable water infrastructure
operation, management and optimization in the nexus, with the expectation of moving cross-sectoral
discussions to implementation mode, focusing on improving the enabling environment to ensure that
collaboration and joint solutions lead to shared benefits.

Participants from the Beijing Symposium were encouraged to build new coalitions and partnerships
for follow-up action in technology, demonstration and investments in built and natural water
infrastructure and national-level dialogues on policy and implementation. The symposium was also a
preparation for the next step--the final Nexus Dialogue event to be held at the 7th World Water forum
in Daegu and Gyeongbuk, South Korea, 12-17 April, 2015.



1. Introduction

The Symposium on Infrastructure Solutions in the Water-Energy-Food Nexus was convened from
November 13th to the 15th, 2014 in Beijing, China by the International Union for the Conservation of
Nature (IUCN), the International Water Association (IWA) and the Global Water Partnership China
(GWP China). The Symposium brought together over 80 people from across China and the world, to
discuss experiences on the water-energy-food nexus (especially in relation to infrastructure); to feed
into the development of concepts and ideas, and to identify broad policy principles that allow for multi-
sector and multi-purpose infrastructure development.

The purpose of the Symposium was to share and discuss experiences of the water-energy-food
nexus in China and globally. Outcomes of the Symposium included the co-development with
participants and lead authors of five synthesis papers. The draft papers cover the following topics:

A Synthesis Paper One:6 Cl eant echdé for water, energy and food
A Synthesis paper Two: Using the nexus to accelerate water stewardship

A Synthesis Paper Three: Influencing pathways of investments for the nexus

A Synthesis Paper Four: Natural infrastructure in the nexus

A Synthesis Paper Five: Power dynamics across the nexus

The synthesis papers highlight sectoral and integrated challenges and best practices, and identify
connections between the different sectoral components of the nexus.

This report is structured as follows: Section Two provides an overview of the Nexus Dialogue on
Water Infrastructure Solutions. Section Three outlines the objectives and structure of the symposium.
Section Four positions the symposium in the context of China and explores the nexus resource
challenges faced by the emerging economy of China. Section Five briefly introduces the global
experiences in the water-energy-food nexus. Section Six presents five draft synthesis papers as the
important outcomes of the symposium. Section Seven introduces the draft F.O.R.C.E framework for
nexus discussions and summarises feedback from participants. Section Eight reflects on the
proposed actions and recommendations for moving forward. The report concludes with the
information on the next steps of the Nexus Dialogue on Water Infrastructure Solutions.

2. The Nexus Dialogue on Water Infrastructure Solutions

Since 2012, the International Union for Conservation of Nature (IUCN4) and the International Water
Association (IWA5) have collaborated on a joint initiative to address competing demands on water
resources across the water, energy, and food sectors, with the objective being to identify how
solutions are being provided through infrastructure and other means including technologies. The
O6Nexus Dialogue on Water Infrastructure Solutions
in water infrastructure planning, financing and operation. With a continued increase in water
abstractions and use from growing populations, and more irregular patterns of water availability due to
climate change, the pressure on water supplies is rising.

o

This Dialogue is an outcome of the Bonn Nexus Conference back in 2011, and the call to action that
the conference requested, specifically on initiatives that could mobilise stakeholders around particular
issues. At the Bonn Conference there was increased interest in investing in water infrastructure in
different parts of the world because of concerns around water storage, water supply and flood
protection, as well as securing water for food production and the need to better cope with increasing
hydrological variability. This Dialogue has therefore focussed on infrastructure, and technology 1

* http://www.iucn.org/
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because of the increasing demand for solutions adopting technological innovation, and the interest in
dams and large scale water storage and built infrastructure solutions.

The Dialogue has also deliberately focused on water, energy, and food i and has not expanded to
include climate, environment, or many other suggestions the Secretariat has been advised to consider.
Climate will impact on the availability, quality, and use of water resources which will affect electricity
generation and supply, and will also affect land productivity for food production and ecosystem health,
including carbon sequestration. The environment i and the services it provides and the impacts it
absorbs from climate related changes and human induced impacts is central to the nexus 1 it is the
underlying resource base. Under the Dialogue this has been focused on through the natural
infrastructure subject. The Dialogue has deliberately not broadened the framework wider than water,
energy and food to maintain focus, to allow for adequate cross-sectoral discussion but which can be
appropriately managed, and to avoid the re-siloing of issues such as environment, carbon, soil,
climate, etc. Sectors do not operate in these silos; they operate through public sector profiles that are
loosely structured on water, energy, and food production as staples of societal needs, and economic
development. The purpose of the Dialogue is to identify consensus on sustainable and resilient water
management for water, food and energy security.

Increasing urbanisation and economic growth provide significant benefits, but also pose a range of
challenges especially for water quantity and quality. Water, energy and food security rely on water
infrastructure. Recognition of the closely bound interaction between water, energy and food (or the
management of land for food, fodder, and fuel production) 7 the nexus i has led to new demands for
water infrastructure and technology solutions.

What is the Nexus?

Water uses energy, energy uses water, agriculture needs both and modern society needs all
three; and they all rely on infrastructure to manage water. In this way, land, water and energy
systems are inter-connected and have become increasingly more complex and dependent on one
another. As a result, disturbance and change in one system can destabilise the others. For
example, recent extremes of droughts and flood have forced an evaluation of how water
infrastructure impacts other sectors i hi ghl i ghti ng t he n eed-dfciplinang
crossssector al approacvhi ntéo sloolowkt ifoonrs owhiinl e bal an
economic issues. As world populations continue to grow, they will need to be serviced with water,
energy and food against a backdrop of climate change.

The nexus i a series of connections, or the focal point of connections. The Nexus Dialogue is
designed to speak across sectors to allow for a two way exchange or flow of information and
perspectives. Through this process joint learning can be encouraged, perspectives understood,
and joint solutions identified.

To address competing water needs cities and utilities need to diversify water supply options from a
single source to a portfolio of supplies. They will need to optimise water infrastructure for multiple
purposes, including investing in watersheds as natural infrastructure to work in concert with built
infrastructure which supplies water to cities, industry, and the agro-industrial complex of many
economies. This will require cities and industries to engage effectively and efficiently in river basin
management and support the equitable negotiation of sustainable water allocations across users.



Figure 1: Interactions of water, energy and food - the nexus

The Nexus Dialogue is future-focused, examining how engineered and nature-based water
infrastructure and technology are currently being used and can be made more functional and
sustainable (Figure 1), to secure water, energy generation and food production while balancing
environmental, social and economic issues.

More complete and, at times, broader cross-sectoral thinking is required to deal with the challenges
around water, energy and food production efficiencies, trade-offs, and cross-sectoral impacts. The
Dialogue provides a global platform (Figure 2) for sharing experiences, lessons, tools and guidelines
on how portfolios of water infrastructure and technologies can address nexus challenges.
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Figure 2: Global Dialogue Platform

Since 2012, the Dialogue has successfully organized a series of regional anchor workshops in Africa,
Latin America, South-East Asia (in partnership with UNESCAP) and Central Asia (in partnership with
the EastWest Institute).



Figure 3: Nexus Dialogue Anchor Workshops CENTRAL ASIA
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Each workshop brought together innovators and thought leaders from the water, food and energy

sectors and emphasized how our interactions with the water cycle are increasing in complexity In all

workshops participants from water, energy and food sectors across the various regions, countries and

river basins were all asked to identify their particular nexus problems, the proposed solutions and how

these can be implemented.| n s ome cases, short proposal s eloped 6concep
during the workshops to better identify practical solutions to problems, with activities and appropriate

budgets developed. In Istanbul, e f f ort s were focussed on better under
proposals, for funding from both public and donor partners, but also from private sector investors.

Based on learning from the workshops in Nairobi and Bogota, identifying the O6probl e
the cross-sectoral dimension, which may often only be bi-lateral and not tri-lateral between the
sect or s, all ows the different agencies to recogni se t#h

allows for focussed attention, and action to solve the problem. Consequently, the workshops in
Bangkok and Istanbul adjusted methodology to focus on the development of actual proposals to solve
jointly identified and agreed problems.



3. The Symposium Objectives and Structure

The Symposium on Infrastructure Solutions in the Water-Energy-Food Nexus invited approximately
80 international and regional professionals, from public, private and civil society organisations, to work
together on identifying broad based policy recommendations that allow for multi-sector and multi-
purpose infrastructure development. The Symposium provided the opportunity to present learning
from the series of earlier Dialogue workshops. Participants invited included past participants from the
earlier workshops, and others who had been specifically invited to join the Symposium.

Through presentations (Day 1 and Day 2), plenary discussions (Day 1 and Day 2), carousel
discussions (Day 2) and group discussions (Day 3), the Symposium the collection of ideas to feed into
the development of the synthesis papers, to test the draft F.O.R.C.E framework to assess the
applicability of the framework and the questions within it, and to better understand how the nexus
materialises, and is being addressed in China.

10
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5 Symposium Objectives
Nairohi

1. Share and discuss experiences of the water-energy-food
nexus in China, and across the world.

2. Present learning from recent nexus dialogue workshopsin
Africa, Latin America, Asia, Central Asia, and others.

3. Present synthesis papers which bring together sectoral
and integrated best practice; identify and analyse the main
drivers for joint solutions;

4. Identify broad policy principles that allow for multi-sector
and multi-purpose infrastructure development.

The symposium started with an overview of the Nexus Dialogue on Water Infrastructure Solutions
with information on how the dialogue has evolved over the course of the workshops in each region. In
the first workshop In Africa, the focus was on discussing best practices. The solutions identified
centered on technical led development and planning. The following workshop in Latin America moved
towards optimizations of these best practices. There was a stronger emphasis on institutional,
gowernance and financing issues.

In Asia, the focus was on how to mobilize and implement best practices and innovative ideas,
including securing the enabling environment that can make that happen. In Central Asia, the aim was
to go a step further by enhancing collaboration and identifying practical steps toward implementing
water, energy and food nexus planning and practices in the Amu Darya River Basin. This included the
dewelopment of a series of investment grade proposals.

4. Overview: Nexus Resource Challenges in China

Chinais a huge laboratory for the nexus. The pinch points are seen in China where there is
friction between water, energy and food sectors; but the friction can be a source of solutions

to all the nexus challenges. i Feng Hu, China Water Risk

We would like to communicate with colleagues from other countries, share the experiences of
water management, and give our efforts to ensure the water security, for the food security,
ecosystem security and also energy security. T Mrs Shi Qiuchi, Ministry of W ater Resources, PR.
China

The first set of presentations on Day 1 focused on how China is addressing the challenges of the
impacts across inter-linked water-energy-food resources. The discussion was timely as China is
increasingly considering ways to address the huge resource pressures while increasing the economy,
protecting the environment and improving livelihoods.

11
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China is the most populous country in the world, with approximately 1.3 billion people (22% of the
world population). In order to sustain the population and economy, there is a growing demand in

water . However, water scarcity is threating many cit|
660 cities are reportedly short of water; of those, 108 cities, including megacities like Beijing and
Tianjin, are facing serious wat er shortages. Chinads per capita ne

predicted to drop to 1,875 m* by 2033 from 2,156 m®in 2007. (World Bank, 2009)

Dr. Fang Dong, China Water Engineering Association, indicated that because of the climate and
geographical complexity, water in China is unevenly distributed from North to South and from East to
West. In general, the South has more water than the North and the coastal East has more water than

12
























































































































