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Introduction
On November 16-18, 2011, more than 550 people 
gathered in Bonn, Germany, to explore a visionary 
method of achieving sustainability through a 
groundbreaking conference called “The Water, 
Energy and Food Security Nexus – Solutions for 
the Green Economy”. In our interconnected world, 
sectoral “silos” are no longer acceptable ways to 
approach our targets, because solutions based 
only on one sector or discipline will unavoidably 
affect other sectors, whether by design or accident. 
Nowhere are the interconnections more evident – 
and critical – than in the water, energy and food 
sectors, because each is not only connected to, but 
is also dependent on, the others. As humanity 
looks to the June 2012 United Nations Conference 
on Sustainable Development (Rio+20) for guid-
ance and inspiration, the water-energy-food secu-
rity nexus must be given a prominent role if viable 
and practical solutions are to be produced. 

Well aware of the profound importance of in-
cluding consideration of the nexus in any credi-
ble discussion of sustainability, the German gov-
ernment convened the Bonn2011 Nexus Confer-
ence, bringing together key stakeholders in each 
of the water, energy and food sectors to collabo-
rate and brainstorm solutions to their collective 
and complex problems. As Angela Merkel, Chan-
cellor of the Federal Republic of Germany and pa-
tron of the conference, stated in the address that 
she submitted to the conference participants, 

“The goal of a lasting and reliable water, energy 
and food supply is a truly ambitious one. But it is 
up to us as the international community to live 
up to this goal. That is why it is so important that 
the Bonn2011 Nexus Conference has for the first 
time at an international level gathered decision-
makers and experts from these three areas to 
work out the next steps together.” 1

Powerful partners on the Road 
to Rio+20
Even the organization of the conference reflect-
ed a unified, nexus approach. Led by the German 
Federal Ministries for the Environment, Nature 
Conservation and Nuclear Safety (BMU) and for 
Economic Cooperation and Development (BMZ), 
and designed on their behalf by the Deutsche 
Gesellschaft für Internationale Zusammenarbeit 
(GIZ), the conference had three strategic part-
ners: the International Food Policy Research In-
stitute IFPRI, the World Economic Forum WEF 
and the WWF, as well as more than 50 contribut-
ing partners from around the world. The city of 
Bonn, which is the home for UN organizations fo-
cused on environmental and sustainability poli-
cy, was a natural choice to host this gathering. 
Together with BMZ, Bonn created the “Bonn Per-
spectives” as a platform for international debate 
on fair and green growth to contribute to the 
Rio+20 process, and the Bonn2011 Nexus Confer-
ence provided the first key milestone for the 
Bonn Perspectives initiative. 

What is the “Green Economy”?
The concept of a ‘Green Economy’ is yet to 
be clearly defined. According to UNEP, a 
Green Economy is an economy that results  
in improved human well-being and social 
equity, while significantly reducing environ-
mental risks and ecological scarcities. Its 
carbon output and pollutions levels are low, 
and its resource use efficiency is high. In a 
Green Economy natural capital is valued as a 
critical economic asset and as a provider of 
benefits for the poor. The Green Economy 
approach “seeks, in principle, to unite under 
a single banner the entire suite of economic 
policies…of relevance to sustainable devel-
opment”. Hence the Green Economy itself is 
the nexus approach par excellence. To suc-
ceed, a Green Economy must go beyond 
sectoral solutions and actively address the 
water, energy and food security nexus, in-
line with human rights-based approaches. 
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In the closing plenary session, Peter Brabeck- 
Letmathe, Chairman of the Board of the Nestlé 
Group, was blunt in his assessment of what hap-
pened after the 1992 Earth Summit in Rio. “The 
first Rio in 1992 developed and delivered the first 
message of sustainable development, which in-
cluded the three pillars of environmental protec-
tion, social development and economic develop-
ment, but unfortunately its delivery was a fail-
ure.” Klaus Topfer, Executive Director of the Insti-
tute for Advanced Sustainability Studies in Ger-
many, agreed and called for a return to the nexus 
process of problem-solving, saying, “The original 
Rio conference discussed environment and de-
velopment together in a sort of nexus way; how-
ever, after Rio we lost a lit-
tle of this feeling and the 
nexus faded away. Now, 20 
years later, we must rein-
vigorate this message of 
sustainable development 
through a nexus approach.” 
With Rio+20 only months 
away, the need for clear 
communication and coordinated action among 
water, energy and food sectors is more important 
and more timely than ever.

A pre-conference event on the evening of No-
vember 15 at the adjacent Wasserwerk, the 10th 

Bonn Dialogues event on Global Environmental 
Change, foreshadowed the themes that would 
resound throughout the conference. As Dr. Fritz 
Holzwarth, Deputy Director General for Water 
Management, stated on behalf of the conveners: 

“Unless the populace and the politicians are made 
aware of the interdependencies of water, energy 
and food, a Green Economy will be difficult to se-
cure, and unsustainable practices are destined to 
continue. Thus, a strong signal must be sent to 
Rio+20 that fragmentation of the sectors can no 
longer be maintained, especially as the world 
evolves to greater urbanization.“ 

In the official opening of the conference, Sha Zu-
kang, UN Secretary-General of Rio+20, outlined 
the goals of Rio+20: “We must first integrate the 
economic, social and environmental pillars of 
sustainable development. Second, we must im-
plement a full agenda of sustainability. Third, we 
must achieve a coherence of objectives.” In the 
same opening plenary, Han Seung-Soo, Chair-
man of the Governing Board of the Global Green 
Growth Institute in the Republic of Korea, ech-
oed Sha Zukang by saying that “the key word – 
nexus – signifies the challenge of Rio, which is to 
connect the dots between financial, social and 
environmental aspects of sustainable develop-
ment.“ 

In a supportive conver-
gence of events, on the 
opening day of the 
Bonn2011 Nexus Confer-
ence the UN Environment 
Programme UNEP released 
its 626-page flagship re-
port, Towards a Green Econ­

omy: Pathways to Sustainable Development and 
Poverty Eradication,2 that highlighted ways to 
achieve the sustainable Green Economy, which 
was the underlying goal of the Nexus conference 
and the topic of many of the formal and informal 
discussions. 

Highlighting the Issues
As the conference began, speakers highlighted 
the issues that have caused the nexus approach 
to become both urgent and obvious. In develop-
ing countries population is increasing and in 
both developing and developed countries con-
sumption patterns are changing and becoming 
more resource-intensive. Both of these phenom-
ena present major challenges. Dirk Niebel, Ger-
man Federal Minister for Economic Cooperation 
and Development, explained that “if we contin-
ue as we are going with business as usual, hu-

“Governments need to be 
driven by civil society.” 

Manfred Konukiewitz,  
Deputy Director General,  

Global and Sectoral Policies,  
German Federal Ministry for Economic 

Cooperation and Development 
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manity will need two or three earths. There is 
enough water, energy and food for everyone but 
not if we continue on the path we are currently 
following.” As Robynne Anderson, main repre-
sentative to the United Nations of the World 
Farmers Organization (WFO) explained in Bonn, 

“Increasing food production by 70% to meet the 
surging population demands puts tremendous 
pressure on farmers, who are highly adaptable 
but are limited by water and energy supplies”. 
Margaret Catley-Carlson, Member of the United 
Nations Secretary General’s Advisory Board on 
Water and Sanitation (UNSGAB) pointed out: 

“Yield increases are now flattening, so the world 
may have passed peak food production and may 
also be passing peak water. Clearly, the balance 
of the elements of the nexus may change from 
year to year and region to region, but proper bal-
ances must be found. Consumers have a key role 
to play, as the choices that each person makes in 
consumption patterns and habits make a signifi-
cant impact on their local communities and on 
the global community as a whole, with dietary 
choices being a major factor.” 

However, as noted by Alexander Müller, Assistant 
Director-General for Natural Resources of the 
Food and Agriculture Organization, although in-
creasing population is putting a strain on natural 
resources, “Stopping growth in developing coun-
tries is not an acceptable solution, so we must all 
move towards a Green Economy that will support 
sustainable development. The Green Economy 
cannot be achieved without coordination and 
communication among all sectors and stake-
holders.”

Clearly, the Green Economy is a vital component 
of the nexus solution, but achieving this new struc-
ture will require support and investment from the 
financial sector. Richard Taylor, Executive Direc-
tor, International Hydropower Association, clari-
fied the challenge: “Since 85% of future develop-
ment will come from the private sector, methods 

must be found to encourage financial investment 
to achieve the change of direction that will be nec-
essary to arrive at a Green Economy.”

How the Conference Was  
Structured
To present the conference topics in a fashion that 
would foment understanding and encourage ac-
tive participation and discussion, the three con-
ference days progressed in a logical manner, 
with the first day’s plenaries and stakeholder dis-
cussions in the “Nexus Café” and “Global Plenary” 
sessions providing an explanation of the interde-
pendencies of the nexus elements. The plenary 
sessions on the second day guided nexus prob-
lems from challenge to solution and provided 
strategies for operationalizing the three action 
fields of sustainable development:

1.  The social dimension: Accelerating  
Access, integrating the bottom of the pyr-
amid

2.  The economic dimension: Creating more 
with less 

3.  The ecologic dimension: Investing to sus-
tain ecosystem services 

Specific issues were discussed in more depth in 
the “Hot Topic Sessions” while the “Nexus Solu-
tions in Practice” events showcased successful, 
nexus-related projects from across the globe. On 
the third day the plenaries identified enabling 
conditions needed to facilitate the transition to a 
greener economy, as well as the coordinated pol-
icy environment and incentives necessary to 
achieving the required change. The findings and 
recommendations were summarized by the Co-
chairs of the conference – Dr. Uschi Eid, Germany, 
and Dr. Albert Butare, Rwanda – in the “Reflec-
tions of the Co-chairs”, which can be found on 
the Conference website. 
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Understanding the Nexus 3

What is meant by the water, energy and food se-
curity nexus, and why was it so important to con-
vene a conference to craft nexus messages for 
Rio+20? 

The short answer is that, through observation, 
extrapolation and projection, experts and 
practitioners from many disciplines have be-
come keenly aware that the water, energy and 
food sectors are inextricably linked, and that 
actions in one area more often than not have 
impacts in one or both of the others. These link-
ages have always been present, but as the 
world’s population hurtles towards 8 billion 
with increasing demands for basic services and 
growing desires for 
higher living stand-
ards, the need for more 
conscious stewardship 
of the vital resources 
required to achieve 
those services and de-
sires has become both 
obvious and urgent. 

For both practical and ethical reasons, the old 
paradigm where each sector operated in its own 
silo – uninformed and unconcerned about its ef-
fect on the others – can no longer be allowed to 
exist, and business as usual can no longer be the 
status quo. To understand the urgency and im-
portance of a nexus approach, one must first be 
aware of some of the challenges facing the water, 
energy and food sectors and the interdependen-
cies among them.

The Problems Presented by  
Population Growth
At the present moment, as the world has just 
welcomed its seven billionth human being, ap-

proximately one-sev-
enth of our fellow hu-
mans (the “bottom bil-
lion”) do not have se-
cure food supplies and 
have limited access to 
clean water, sanitation 
and modern sources of 
energy. Nearly 1 billion 
people lack access to 

“It is important to note that no 
single actor is able to success­

fully and sustainably implement 
the nexus requirements all alone 

especially in a society that is  
inclusive.”

Albert Butare,  
Conference Co­Chair

Understanding the Nexus
Business leaders at the World Economic Forum Annual Meeting in 2008 set out a Call to Action on 
Water, to raise awareness and develop a better understanding of how water is linked to economic 
growth across a nexus of issues and to make clear the water security challenge we face if a busi-
ness as usual approach to water management is maintained. The report “Water Security: The Wa-
ter-Food-Energy-Climate Nexus” published by the World Economic Forum in 2009 captures the 
ongoing debate and sets out the challenge we face if nothing is done to improve water manage-
ment in the next two decades. It can be downloaded from www.weforum.org/issues/water

‘Understanding the Nexus’, the Conference Background paper for the Bonn2011 Nexus Confer-
ence, was published  in November 2011. It presents initial evidence for how a nexus approach can 
enhance water, energy and food security in a green economy by increasing efficiency, reducing 
trade-offs, and building synergies across sectors. The development of ‘Understanding the Nexus’ 
has been coordinated and led by the Stockholm Environment Institute (SEI). It can be downloaded 
from www.water-energy-food.org/understanding-the-nexus

http://www.weforum.org/issues/water
http://www.water-energy-food.org/understanding-the-nexus
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safe water, 2.5 billion lack access to sustainable 
sanitation, 1 billion suffer from hunger, and 2.5 
billion lack access to modern forms of energy.4 
There is considerable overlap among these fig-
ures, so that those who are lacking in one ele-
ment are almost certainly deprived of one or 
more of the others. Over half of the global popu-
lation now lives in cities, and a large proportion 
of urban dwellers – nearing one billion – lives in 
slums with basic water, food and energy needs 
barely met; their numbers are projected to swell 
in the next few decades. 

While the bottom billion struggles daily to se-
cure life’s necessities of water, food and shelter, 
many others are living well above the poverty 
line and have begun to enjoy lifestyles that con-
sume more energy, more water and a different 
mix of food that has a higher energy and water 
impact than ever before. Given these trends and 
the anticipated increase in population to 8 bil-
lion by 2030 and 9 billion by 2050, experts con-
tributing to the SEI Conference Background pa-
per “Understanding the Nexus” project that un-
less current patterns change, 50% more energy 
will have to be available by 2035, and the agricul-
ture sector will have to produce 70% more food - 
with the consequence that agriculture will re-
quire at least 20% more water and 10% more land 
by 2050. All in all these combined pressures 
threaten to drive ecological and social systems 
beyond critical thresholds and to undermine the 
resilience of these systems in the face of societal 
and environmental crises.

Interactions Among the Sectors
The interactions among water, energy and food 
are numerous and substantial. Water is used for 
extraction, mining, processing, refining, and res-
idue disposal of fossil fuels, as well as for growing 
feedstock for biofuels and for generating elec-
tricity. Water intensity varies in the energy sector, 
with oil and gas production requiring much less 

water than oil from tar sands or biofuels. Choos-
ing biofuels for energy production should re-
quire a careful balancing of priorities, since wa-
ter that has been used to grow feedstock for bio-
fuels could also have been used to grow food. 
Many forms of energy production through fossil 
fuels are highly polluting in addition to being 
water intensive, especially extraction from tar 
sands and shale and extraction through hydrau-
lic fracturing. Further, return flows from power 
plants to rivers are warmer than the water that 
was taken in and/or are highly polluted and can 
consequently compromise other downstream 
usage, including ecosystems. 

Conversely, energy is needed for extracting, 
transporting, distributing and treating water. 
Energy intensity for accessing a cubic meter of 
water varies: logically, accessing local surface 
water requires far less energy than pumping 
groundwater, reclaiming wastewater or desali-
nating seawater. Irrigation is more energy inten-
sive than rain-fed agriculture, and drip irrigation 
is more intensive yet since the water must be 
pressurized. 

Food production is by far the largest consumer 
of global fresh water supplies. Globally, agricul-
ture is responsible for an average of 70 %, of fresh 
water consumption by humans; in some coun-
tries that figure jumps to 80-90%. Agriculture is 
therefore also responsible for much of fresh wa-
ter over-exploitation. Food production further 
impacts the water sector through land degrada-
tion, changes in runoff, disruption of ground-
water discharge, water quality and availability 
of water and land for other purposes such as 
natural habitat. 

The increased yields that have resulted from 
mechanization and other modern measures 
have come at a high energy price, as the full food 
and supply chain claims approximately 30% of to-
tal global energy demand. Energy fuels land 
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preparation, fertilizer production, irrigation and 
the sowing, harvesting and transportation of 
crops. The links between food and energy have 
become quite apparent in recent years as in-
creases in the price of oil lead very quickly to in-
creases in the price of food at our markets. The 
energy sector can have other negative impacts 
on the food sector when mining for fossil fuels 
and deforestation for biofuels reduce land for ag-
riculture, ecosystems and other uses.

Climate Change Compounds 
the Problems
Nexus challenges can be expected to be com-
pounded as climate change causes temperatures 
to rise, soils to parch, storms to intensify and gla-
ciers critical to water flows to shrink. Obviously, 
production of food and electricity, particularly 
hydroelectricity, are highly vulnerable to the 
droughts that are expected to accompany cli-
mate change. In addition to being affected by cli-
mate change, the energy and food sectors are 
also contributing factors to greenhouse gasses 
that are flowing into the atmosphere. 

A Coordinated Effort
A nexus approach to managing and achieving se-
curity in the water, energy, food and environ-
ment sectors will support a transition to sustain-
ability by reducing trade-offs and generating ad-
ditional benefits that outweigh the transaction 
costs associated with a paradigm shift to stronger 
integration across sectors. The nexus focus is on 
system efficiency, rather than on productivity of 
isolated sectors, and the benefits and efficiencies 
it produces for society as a whole and for the mar-
ginalized in particular will quickly become evi-
dent. New approaches must be developed and 
implemented: the time for action has arrived and 
the costs of inaction will doubtless be higher than 
the costs of pro-active adaptation. More integrat-
ed policy-making and decision-making that ac-

count for external costs across sectors will have 
to complement conventional approaches aimed 
at only improving sectoral resource productivity, 
and the result will be improved overall resource 
use efficiency, sustainable resource manage-
ment and equitable benefit sharing. The SEI Con-
ference Background paper “Understanding the 
Nexus” argues that a coordinated and harmo-
nized nexus knowledge-base, which would in-
clude database indicators and metrics that cover 
all relevant spatial and temporal scales and plan-
ning horizons, and full life-cycle analyses across 
the nexus, should ideally underpin new decision-
making and policy-making in a Green Economy 
framework.

To achieve such a dramatic change from the cur-
rent dynamic, a radical shift in attitudes must be 
accomplished across the spectrum of human at-
titudes and actions. A shift is required from re-
ducing environmental pressures from produc-
tion to reducing global life-cycle environmental 
pressures from consumption; from protecting 
only the local environment to protecting the glo-
bal environment; from viewing technology as 
the solution to viewing technology and behavio-
ral change as the twin solutions; from seeing 

Energy and Food Produce  
Greenhouse Gas Emissions
Production of energy and food contributes 
a surprising proportion of greenhouse gas 
emissions. Electricity and heat production 
contribute 27% of global greenhouse gas 
emissions. Agriculture contributes to green-
house gas emissions through a variety of 
activities. Fifteen percent of global emis-
sions come from agricultural energy use, 
methane emissions (from livestock and rice 
cultivation), and nitrous oxide emissions 
(from fertilized soils). Land use changes for 
energy and food contribute a further 14%.
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public authorities as the 
sole responsible parties to 
seeing shared responsibili-
ty in implementing the 
necessary changes.5 A 
toolkit of policy instru-
ments will be necessary for 
such a transformation, in-
cluding growth-conducive 
tax structures; policies to 
encourage innovation and 
green investment; envi-
ronmental taxes and 
charges, emission trading 
schemes, and subsidy re-
form; regulations, stand-
ards, information-based 
measures, voluntary ap-
proaches, and labor and 
product market policies facilitating entry, exit 
and reallocation.6 

The nexus approach has three guiding principles 
that underlie all discussions and recommenda-
tions and will be discussed further below. First, 
access for the poor to water, energy and food 
must be accelerated. Secondly, the world must 
learn to create more output with less impact on 
the planet. Finally, vital ecosystems and their 
services must be sustained through focused in-
vestment of financial and labor resources.

Accelerating Access
“The global community has recognized that every 
human being has a right of access to water, ener-
gy and food and that no one will be fully secure 
unless and until everyone is secure. The poor must 
be at the center of the nexus, and for them it is im-
material if the economy is green, blue or purple – 
they simply need food and water”, stated Martin 
Dahinden, Director-General of the Swiss Agency 
for Development and Cooperation SDC at the 
Bonn2011 Nexus Conference. As His Royal High-

ness the Prince of Orange 
noted in the opening ple-
nary session of the 
Bonn2011 Nexus Confer-
ence, “The world is at a tip-
ping point. If we don’t com-
mit to a sustainable path, 
what kind of world are we 
leaving for future genera-
tions? We know how inse-
cure our youth is about 
their future, and Rio+20 
must focus on their dreams. 
Although fewer people live 
in poverty and the number 
of people infected with 
AIDS has decreased, we are 
intolerably off track in pro-
viding universal access to 

water and sanitation and must focus more efforts 
on those key aspects of human existence.” Nor-
bert Röttgen, German Federal Minister for the En-
vironment, Nature Conservation and Nuclear 
Safety, agreed, stating that “there is a problem of 
debt – both fiscal and ecological. The current gen-
eration is living by consuming resources that 
rightfully belong to the future generations and 
we are therefore living at their expense. The win-
ners of the old system will not be the winners of 
the new system of a Green Economy. A humane 
world can only be created if all elements are con-
sidered, so achieving the nexus approach is very 
important.” 

As pathways to provide access to essential re-
sources and services for the bottom billion are ex-
plored, synergies can be built and positive feed-
backs generated while improving living condi-
tions and livelihood opportunities for the most 
unfortunate. Clearly, human and environmental 
health are closely linked. Access to clean water is 
a strong determinant of human health, and 
healthy people contribute more to economic de-
velopment. Access to clean, affordable and relia-

“Global food security is  
under stress. More than one 
billion people are suffering 

from lack of access to  
energy and lack of calories 

in their diet, and more than 
two billion people are  
suffering from lack of  

micro nutrients like vita­
mins, which are very  

important for their health, 
for their productivity and  

for their livelihood.” 
Shenggen Fan,  

Director General­IFPRI
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ble energy is crucial to the fight against poverty. 
Secure access to resources also leads to more sus-
tainable use of natural capital. Hence, investment 
and innovation that accelerate equitable access 
and benefits for the poor can have high rates of 
return in terms of development and environmen-
tal sustainability. The poor can therefore become 
effective and efficient actors in a nexus approach. 
Development has accelerated rapidly but the 
benefits of development have been unevenly dis-
tributed between and within countries. As the SEI 
Conference Background paper makes clear, the 
poor have been left behind in much of the recent 
development, and we must ensure that, in using 
resources to meet the demands of the increasing-
ly numerous and wealthy middle class, we do not 
disadvantage the poor even more. 

Focus on Agriculture
Strategies for protecting the poor from further 
deprivation and accelerating their access to re-
sources are varied and 
must be evaluated through 
the Nexus Perspective in or-
der to achieve sustainable 
development. Much of the 
emphasis in providing wa-
ter, energy and food will be 
placed on agriculture, both 
because food is such a vital 
commodity and also be-
cause the agricultural sec-
tor is such an enormous 
consumer of fresh water. 
Strategies for achieving 
sustainable agriculture 
must take into account not 
only current needs but also 
projections for future demands which are expect-
ed to produce an increase of 70% in the global 
food demand by 2050.7 Demographic pressures, 
climate change and increased competition for 
land and water are likely to increase vulnerability 

to food insecurity in the interim, especially in Af-
rica and Asia. Unless current practices change, 
providing enough food for the growing popula-
tion will come at an unbearably high cost of natu-
ral resource depletion and increased energy con-
sumption to achieve the necessary agricultural 
intensification. Even now, the rate of growth for 
agricultural production and yields is beginning 
to diminish, calling for more creative means to 
achieve food security.8 

Although irrigated agriculture uses 70% of all 
fresh water withdrawn from aquifers, streams 
and lakes, rain-fed agriculture still accounts for a 
large majority of cultivated land. Current pro-
ductivity for rain-fed agriculture is about half its 
potential, and only 20% in the poorest countries. 
Yields of irrigated cereal in developing countries 
are 60% higher than rain-fed yields, and yield im-
provement schemes therefore generally focus on 
improving or expanding access to irrigation, of-
ten in combination with fertilizers and improved 

seeds.9 Rice intensification 
currently being used in the 
Philippines and Vietnam 
has been effective in in-
creasing resource produc-
tivity by using less water to 
generate higher yields. 

Growth in agriculture em-
ployment, especially in 
the smallholder sector, is 
twice as effective in bene-
fitting the poorest as non-
agricultural growth. Most 
of the poor in developing 
countries live in rural are-
as, where farmers use rain-

fed agriculture and suffer from low crop yields 
and lack modern means. Simply increasing food 
production is not enough to achieve food secu-
rity; policies that enhance access to food by cre-
ating employment and income opportunities or 

In particular, women, who 
produce 80% and more  

of food in developing  
countries, must be engaged 

in the development and  
implementation of any  

solutions if those solutions 
are to have any chance of 

succeeding.
H.E. Paul Kagame,  

President of the Republic of Rwanda,  
in his speech at the Official Opening  

of the Bonn2011 Nexus Conference
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by establishing effective safety net programs 
are also needed,10 and policies and mandates 
that undermine security must be eliminated. 
Other proposals for increasing employment 
and standards of living among the rural poor in-
clude integrating poverty alleviation and green 
growth, and increasing capacity building and 
awareness training.11 

Impacts of bioenergy
The growing reliance on bioenergy as a means to 
increase energy security and independence and 
to mitigate climate change has fostered much 
debate within all of the nexus sectors, since pro-
ducing feedstock for biofuels requires allocation 
of land and water resources while it contributes 
to meeting certain energy needs. The impact of 
the burgeoning bioenergy industry on food pric-
es has been remarkable. Studies have shown that 
between 2000 and 2007 bioenergy added 30% to 

India: NEXUS leads to 9.6% annual green GDP growth
Irrigation has been a major driver behind India’s green revolution, providing food and income to 
large parts of the population. India strongly relies on groundwater for agriculture because rainfall 
is only available about four months a year and river discharge is highly variable. This has led to se-
vere over-exploitation of several aquifers. Also, irrigation pumping is very energy intensive: about 
20 percent of India’s electricity use and more than half of India’s hydropower production goes 
into pumping groundwater. This over-exploitation is only possible due to flat and free power tar-
iffs. These power subsidies are now difficult to reduce, given the dependence of India’s rural pop-
ulation on this groundwater economy.

In Gujarat, the state government has introduced innovative win-win strategies involving support 
for massive rainwater harvesting, micro-irrigation and groundwater recharge schemes. In par-
ticular, the government has introduced an innovative ‘Jyotirgram’ scheme, which is based on re-
distributing electrical power and ‘intelligent rationing’, and covers more than 90 percent of Gu-
jarat’s villages. The scheme has ‘re-wired’ the state with thousands of kilometers of new power 
lines and has separated electricity supplies for villagers from supplies for irrigation tubewells. Vil-
lages now rely on 24 hours of constant electricity, and farmers were offered a reliable and predict-
able supply of eight hours of uninterrupted full voltage power along a strictly scheduled roster. 
This change has had a number of positive effects. Helped by a succession of good monsoons, the 
groundwater levels throughout Gujarat are recovering: consumption of electricity for pumping 
groundwater and electricity subsidies have declined; the gap in livelihoods between rural villages 
and cities has narrowed; and enterprises such as mills, tailoring, welding and many others have a 
reliable power supply – vital for creating new jobs. Farmers have embarked on ambitious new 
cropping schemes made possible by a reliable supply of water during critical periods. Gujarat has 
recorded 9.6 percent annual growth in agricultural GDP, as a result of the new rural power sys-
tem, other infrastructure development, revitalized agricultural extension systems, reforms in ag-
ricultural marketing institutions, and new public and private investments.
Key success factors were the early involvement of senior policy-makers, who saw the benefits for 
their constituencies, and the support of farming communities, who were convinced by promotion 
of the scheme as an intervention to provide continuous power supply to uplift the rural population.
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the weighted average price of cereal during the 
period, an increase of 39% to the price of maize, 
21% to the price of rice and 22% to the price of 
wheat. These price increases for staples contrib-
uted to the food riots in 2008. China is the third 
largest ethanol producer after the US and Brazil, 
but China has limited bioethanol production in 
response to anxieties about the impact on food.12 

There are also concerns about “land grabbing”, 
where land is being purchased for production of 
biofuel from landholders who are not adequately 
informed of the consequences to them or to the 
surrounding ecosystems. Foreign acquisition of 
land and water resources by large-scale, agro-in-
dustrial enterprises, especially for food and bio-
fuels, often includes explicit or implicit guaran-
tees of access to water from river systems or aqui-
fers, which can have serious consequences for lo-
cal residents and ecosystems.13 Growing biomass 
for bioenergy can not only impact food prices 
and land ownership but can also impact econom-
ic growth, deforestation and land use. 

On the other hand, biomass can be used for biofu-
els that provide heat, power and transportation. 
According to some proponents of bioenergy, the 
food-fuel debate relates mostly to first genera-
tion biofuels, which compete directly with food 
for land and water. The water requirements for 
second generation biofuel crops like switchgrass 
are lower than the requirements for first genera-
tion crops but are still higher than for fossil fuels, 
especially when the crops for biofuel feedstock 
are irrigated. The bioenergy sector can create 
new markets for developing countries and offer 
job opportunities for the poor, while reducing 
national dependence on fossil fuels. Hence, 
bioenergy has been placed high on the policy 
agendas of some developing countries, in spite of 
the possibility that biofuels could displace export 
crops like cotton, tobacco and coffee and despite 
the fact that switching from fossil fuels to biofu-
els will increase water use substantially. Develop-
ing countries that are considering bioenergy 

must therefore consider all factors and conse-
quences, such as land suitability, water availabil-
ity, competitiveness, socio-economic costs and 
benefits, food security, economic growth and 
poverty reduction.14 

Water, Sanitation and  
Hygiene – WASH
No discussion of accelerating access for the poor 
to all the elements of the nexus would be com-
plete without reference to WASH – Water, Sanita-
tion and Hygiene. Access to water and sanitation 
are human rights and the cornerstones of devel-
opment, underpinning every one of the Millen-
nium Development Goals. Every day 4000 chil-
dren die from dirty water or poor hygiene. Water 
scarcity, poor water quality and inadequate sani-
tation negatively affect food security, livelihood 
choices and educational opportunities for poor 
families across the developing world. WASH is-
sues have impacts on health, economy, the envi-
ronment and gender. Unfortunately, sewage sys-
tems and wastewater treatment plants are very 
costly and can generally only be afforded if long-
term, low-interest funding is available. However, 
shifting from disposal of water to reuse of waste-
water and solid refuse is critical if WASH issues 
are to be ameliorated, and cities can then be 
viewed as hot spots for resource recovery. WASH 
challenges must therefore be turned into busi-
ness opportunities in order to activate the pri-
vate sector and stimulate innovation. To address 
the problems fully, current WASH initiatives 
must be scaled up to touch greater numbers of 
people, which may require development and im-
plementation of multi-level governance.15 

The conference presenters proposed other meth-
ods for accelerating access to water, energy and 
food for the poor. Institutions must be forced to 
respond to natural resource scarcity in more 
adaptive and collaborative ways than in the past 
and must ensure collaboration between inte-
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grated water resource management (IWRM) and 
other actions. Governments can develop new 
policy and fiscal instruments, provide more in-
formation and monitoring of data and trends, 
and engage in innovative planning to increase 
water and land productivity and combat degra-
dation.16 Clear national food and nutritional poli-
cies that take into account consequences for wa-
ter and energy will be required, and harmful sub-
sidies for water, energy and food must be elimi-
nated. Focused and 
strengthened research 
into crop and agricul-
ture science will engen-
der new ideas for food 
and water security, and 
resource-use-efficient 
technology develop-
ment and dissemination, 
especially for the poor, 
must be supported. Syn-
ergies and complemen-
tarities between public 
and private stakeholders in provision of water, 
energy and food must be found, and markets and 
trade solutions to ensure least-cost input flow for 

farmers and consumers must be created.17 With 
this basket of solutions, the poor may finally be 
admitted to a world where they have access to 
adequate quantities of water, energy and food.

Creating More With Less
Continuing to practice business as usual to meet 
the water, energy and food needs of 9 billion in-
creasingly wealthy people will put an unbearable 

strain on the environ-
ment, to the detriment of 
all living creatures on 
the planet. A seismic shift 
in attitudes and habits 
must begin now in order 
to increase the efficiency 
of resource use and 
change consumption 
patterns. In this way, we 
can provide more water, 
energy and food to more 
people with less impact 

on the environment and its resources. This goal 
can only be accomplished if demands for water, 
energy and food are met with the water-energy-

“One must reshape institutions 
so they can take up the challenge 

– we can’t solve new problems 
with old institutions. We have to 

reshape our own thinking to a 
culture that sees water and 
wastewater as resources.” 

Uschi Eid,  
Conference Co­Chair

New Seawater Greenhouse Technology Replenishes Irrigation
There are currently over 1 million hectares of greenhouses worldwide of which some 200,000 
hectares are in the Mediterranean region. Seawater greenhouses are unique from the standard 
greenhouse system, because they use the saltwater to increase humidity inside the greenhouse. 
This humidity condenses at the backside of greenhouse, where there is cooler temperatures, and 
forms freshwater that runs down the wall and into the irrigation system. By using these green-
houses to create freshwater, they turn an extractive model of agriculture into a restorative one 
– and grow more with less.
The “seawater greenhouse” technology is not a “hot house” but a “cool house” constructed of cor-
rugated cardboard which can grow delicate crops. Due to slightly higher humidity and slightly cool-
er temperatures the need for water is reduced. In Saudi Arabia, a 500-watt pump evaporates water 
for the greenhouse. The goal is a greenhouse that serves multiple restorative functions – it can pro-
duce salt that can be sold and other minerals that can be added to soil or added back to water for 
agricultural purposes. Economies of scale have not yet been reached in the systems currently oper-
ating (which are not big enough to be economically viable).
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food nexus as the central theme for provision of 
goods, services and resources.

Increasing Productivity and  
Efficiency
The Green Economy has the concept of “creating 
more with less” as a central theme and guiding 
principle, because it depends on increased effi-
ciency from sectoral resources and from overall 
resource use. In order to create more with less and 
achieve optimal resource and use efficiency, pro-
ductivity must increase 
in all sectors. Productivi-
ty is defined as output – 
such as kilograms of bio-
mass, kilocalories of food 
or kilowatts of electricity 

– per unit of resource con-
sumed or utilized, such 
as water, land or energy. 
Water productivity in ag-
riculture depends on var-
ious factors such as the 
type of vegetation or 
feedstock grown, local and regional climate, land 
and water management practices, and the extent 
of land degradation. The potential for increasing 
productivity of agriculture is especially high in 
sub-Saharan Africa and south Asia, but increasing 

productivity does not always require high tech-
nology solutions or large capital investments. 

Rainwater harvesting and supplementary irriga-
tion are two techniques that are relatively simple 
to implement and do not have high capital require-
ments. If changes in practice and behavior and 
new investments are made with the nexus in mind, 
productivity will not be negatively affected, and 
the efficiency of overall resource use can increase 
dramatically. Reducing wastage along the produc-
tion and supply chains generally reduces pressure 

on resources and miti-
gates other looming scar-
cities, such as the alarm-
ingly dwindling supplies 
of phosphorus.18 

As we explore ways to in-
crease efficiency and pro-
ductivity along the nexus, 
we can see that there are 
many similarities among 
the three sectors. All 
three have rapidly grow-

ing global demand; all are impacted by interna-
tional trade; all suffer resource constraints lead-
ing to rivalry, conflict and war; all have strong in-
terdependence with each other and with climate 
change and the environment; all have deep secu-

“Our vision is to copy the success 
story of labor productivity, 

which has increased twentyfold 
over a 150 years, this time with 

resource productivity.”
Ernst Ulrich von Weizsäcker,  

former dean of the Donald Bren School of  
Environmental Science and Management at  
the University of California, Santa Barbara;  

member of the Club of Rome

Jordan Finds a Valuable Resource in Sewage 
Jordan is one of the world’s most water-scarce countries. And with the water table falling by more 
than a meter each year, the kingdom cannot afford to let any resources go to waste. That’s why it is 
turning to reclaimed water, under a project supported by KfW Entwicklungsbank (German develop-
ment bank) on behalf of the German Federal Ministry for Economic Cooperation and Development 
BMZ. The project takes sewage from Irbid and other urban areas in northern Jordan and treats it at 
three plants. Then the water flows via pipeline to the Jordan Valley, where it is used to irrigate fields. 
This means that more clean water will be available for drinking and household use, but the benefits 
go much further. It will prevent pollution by ensuring sewage gets treated, it will generate hydro-
electricity as the treated water is piped downhill to the Jordan Valley, and the phosphorous- and 
nitrogen-rich treated wastewater will reduce farmers’ need for commercial fertilizers.
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rity issues; all are funda-
mental to the function-
ing of society, and all 
have heavily regulated 
markets.19 One study 
has analyzed all three 
sectors, looking for 
ways to economize and 
increase efficiency and 
found that overall de-
mand can be reduced 
by 30%, with the most effective places for savings 
being energy for buildings, large-scale farms, 
food waste, and municipal water leakage.

Reducing and Eliminating 
Waste
In seeking ways to optimize efficiency, the low 
hanging fruit – those issues that are obvious, 

easiest to change and 
have the largest im-
pact – should be the 
starting point. Food 
waste is an obvious 
candidate for atten-
tion and action. Shock-
ingly, one-third of all 
food produced for hu-
mans is lost or wasted. 
It has been estimated 

that global food waste represents 1.5% of the to-
tal energy demand and 20-30% of total land and 
water use.20 Food wasted annually in rich coun-
tries is almost equal to the entire net food pro-
duction of sub-Saharan Africa. In developed 
countries, food waste is caused by consumer be-
havior, standards for beauty and aesthetics, and 
trade and food labeling legislation, such as la-
bels indicating a best-by or sell-by date. In devel-

“We can begin by reducing the 
amount of wastage in our system. 

A third of the food that we actually 
produce is just lost. It rots in the 

field, it rots on the way to the mar­
kets, and it rots in the market.” 

Charles Iceland,  
Senior Associate,  

World Resources Institute

Linking water and sanitation provision to energy saving and  
food security in Durban, South Africa
German non-profit BORDA (Bremen Overseas Research and Development Association) is collabo-
rating with the Municipal Water and Sanitation utility and the University of KwaZulu-Natal to de-
sign and build a decentralized wastewater treatment system (DEWATS). The DEWATS at the “New-
lands-Mashu-Permaculture Learning Center” follows an innovative sanitation approach. It serves 
as an individual household sanitation solution, like latrines, and can be used where a connection 
to the public sewer system is economically unfeasible due to distance, topography or limits of the 
sewer network and/or the receiving treatment works.

The system receives up to 40 cubic meters/day of domestic wastewater from 85 households in a 
residential area. It is a gravity system that requires no machinery or energy inputs. Biogas is col-
lected from the system, which can be used for cooking. The gravity system reduces energy con-
sumption, and biogas contributes to energy security; wastewater treatment reduces freshwater 
pollution and reduces the need for bulk water treatment and reticulation. The city partnered with 
the private sector for some of the project, which came about when eThekwini municipality 
(which includes Durban) had to incorporate slum areas and some rural areas. Dry sanitation is 
used in some rural areas, while decentralized water-borne sanitation is used in others.
The area has a one-home-one-garden policy aimed at food security, and the municipality has be-
gun planting food rather than ornamentals like flowers in green areas of the city, such as public 
parks and medians. The food thus grown can be used by residents who want to harvest it.
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oping countries, food waste occurs through in-
adequate post-harvest technologies, poor infra-
structure such as roads, storage and processing 
facilities, inappropriate packaging, inefficient 
means of transportation, border delays and dif-
ficult climatic conditions.21 

To reduce food waste, focus should be placed on 
educating small holders about food waste, with a 
special emphasis on farmers and women farmers, 
who should be at the center of the nexus. Invest-
ments in rural storage facilities and rural electri-
fication for those storage facilities would also be 
helpful. Additional proposals for solutions in-
clude improving the quality and availability of 
data; supporting farmers in capacity develop-
ment and investments in infrastructure; creating 
awareness in consumers; prohibiting food ex-

ports at dumping prices; phasing out harmful 
food subsidies; and establishing an integrated 
food and water waste management system.22 

Water has its own form of waste. Stormwater and 
gray water produced by domestic and commer-
cial users are discarded as wastewater, and clean 
potable water is used for flushing toilets and irri-
gation.23 Some forms of irrigation are more wa-
ter-intensive than others: drip irrigation saves 
water, lowers energy demand for pumping and 
increases crop yields. Implementation of rainwa-
ter harvesting would lower demand for water for 
irrigation.24 Urban sewage and wastewater is an 
untapped resource with tremendous potential to 
be re-used for agriculture after treatment. In-
deed, wastewater treatment plants can not only 
produce reclaimed water for irrigation, they can 

Water-spreading weirs refresh Sahel river valleys
On behalf of the German Federal Ministry BMZ, KfW and GIZ have implemented a project during 
the past 12 years that brings water to degraded dry valleys in Burkina Faso, Niger and Chad.  Sup-
plementing retention basins, small impoundment dams and microweirs, the water-spreading 
weirs use a simple but effective technology to intensify agricultural production.  While not in-
tended to create reservoirs, the weirs are well-suited for large-scale rehabilitation of wide, shal-
low dry valleys that have been seriously degraded and where severe erosion prevents the normal 
smaller-scale flooding that would spread water slowly and naturally over the land.  
Since the eroded, barren valleys enable floodwaters to accumulate and flow rapidly, fertile sedi-
ments are no longer deposited in those valleys, and aquifers cannot be replenished.  The abut-
ments and wing walls of water-spreading weirs correct the sedimentation and runoff problems by 
slowing and spreading the waters enough to allow for the more natural flows to return. To maxi-
mize the area of land that is ameliorated, the weirs are usually built in series.  

Local communities are deeply involved in the project, by identifying suitable valleys and submit-
ting requests for funding that describe both the suitability of the location and the willingness of 
the villagers to participate.  Villagers perform the intensive labor to construct the weir, and local 
craftsmen are trained to maintain the structures.  An optimum series of weirs allows crops to 
grow in larger areas and can also provide for post-rainy season and irrigated crops as well.  Since 
more water is available for agriculture, for drinking and for watering livestock, the workload of 
women decreases, and poverty is reduced. The weirs thus serve the Nexus aspect by enhancing 
food security, increasing surface and groundwater availability, and reducing the energy required 
to pump water from deeper aquifers.
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also serve as sources of en-
ergy from biogas, and their 
biosolids can be used for 
fertilizers. To address water 
waste, better means of 
measuring water must be 
found, and water produc-
tivity must be raised, in-
cluding through sustaina-
ble intensification of agriculture. Pricing water 
to reflect its value would doubtless result in more 
efficient water use.

Energy Efficiency Goals
The United Nations has proclaimed 2012 as the 
International Year of Sustainable Energy for All, 
with a goal of ensuring universal access to mod-
ern energy services by 2030. Well aware of the 
need to create more energy with less, the UN 

then added two more 
goals for 2030: doubling 
the rate of improvements 
in energy efficiency and 
doubling the share of re-
newable energy. Two 
strong levers for increas-
ing energy efficiency can 
be found by imposing sus-

tainable urban design and by implementing 
some form of emissions regulation or carbon 
pricing.25 In the time of cheap energy and igno-
rance of carbon’s effect on climate change, both 
commercial and domestic structures were de-
signed without energy efficiency as a main goal. 
Without a clear signal through carbon pricing 
that unchecked emissions will no longer be tol-
erated, business as usual will be allowed – and 
even encouraged – to continue.

“If economy is not  
subservient to ecology,  
we will self­destruct.”

Shanta Sheela Nair,  
Outcome Ambassador  

and Vice­Chair,  
State Planning Commission,  

Development of Tamil Nadu, India

Ecosystem Services a Priority on Kenya’s Tana River
Payments for ecosystem services (PES) typify the Green Economy and the nexus approach. The 
goal of PES is to provide enabling conditions for more sustainable resource use and pro-poor 
benefits, while maintaining or restoring natural capital. At the global scale, REDD+ is one such 
payment mechanism, which promotes enhanced carbon sequestration through better land 
management. At the basin scale, various PES schemes have been established around the 
world, to support improved land and water management in upstream catchments to boost 
water yields, improve water quality and reduce erosion and sedimentation. 

One such scheme is Green Water Credits, a financial mechanism that offers incentives for farm-
ers upstream in Kenya’s Tana River to improve land and water management. Various soil and 
water conservation measures in the headwaters of the Tana River have been assessed to deter-
mine their potential to sustainably increase local productivity and water availability and, at the 
same time, to alleviate stress on downstream reservoirs. These reservoirs are especially impor-
tant because Nairobi’s water supply, most of Kenya’s electricity supply, and several large irriga-
tion schemes depend on them. A number of powerful economic actors, such as water and pow-
er companies and export producers, have come forward to support this ecosystem approach as 
an alternative to a conventional end-of-pipe solution, which in this case would be to build an-
other reservoir once the old one has silted up. The Green Water Credits scheme in Kenya has 
brought on board Kenya’s Water Resources Management Authority as the coordinating institu-
tion, as well as a local bank to handle the financial transactions.
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Investing to Sustain Ecosystem 
Services
The UN Environmental Program defines ecosys-
tem services as the “contribution of ecosystems 
to human well-being”, with particular impor-
tance for the livelihoods of the poor. Preserving 
ecosystems and reducing ecological scarcity are 
central to the Green Economy, which in turn is 
central to achieving the nexus approach. Ecosys-
tems are vital to the well-being of humans and 
other forms of life by delivering a long list of vital 
services that we often take for granted: nutrient 
cycling and recycling, soil formation, food, fuel, 
fresh water, feed for livestock, and sources of bio-
fuels, wood and fiber, in addition to assisting 
with carbon sequestration, climate and water 
regulation, disease regulation and water purifi-

cation. Further, ecosystems support various cul-
tural aspects of human existence, providing aes-
thetic value, spiritual significance, education op-
portunities and recreational enjoyment.26 In 
spite of the vital and often overlooked services 
they bring, the health of ecosystems is facing se-
vere and increasing threats from deforestation, 
expansions of high intensity agriculture and cat-
tle ranching, expansion of hydropower, installa-
tion of new infrastructure such as roads, mining 
for minerals and fossil fuels, navigation through 
sensitive areas, climate change and flooding.27 

With respect to water, ecosystems serve as a natu-
ral water infrastructure, often providing services 
such as improved water quality more efficiently 
than man-made “hard” infrastructures. Man-

Resource Efficiency Systems Tested in China’s Dry Ningxia Region
Ningxia has very low water availability: just 200 cubic meters per capita, or about 15 percent of Chi-
na’s average. Water availability is further decreasing due to climate change and pollution – 90 per-
cent of China’s aquifers under major cities are polluted. More severe drought in recent times and 
desertification has compromised land and water productivity. Afforestation can help to rehabilitate 
land, but comes at a cost: throughout China new forests are increasingly depleting local water sup-
plies due to the high water demand of trees. Water demands are growing rapidly, in part as a result 
of changing diets. The Yellow River provides most of the irrigation water in Ningxia, with projected 
higher water availability as a result of the large south-north transfer project, which will eventually 
deliver 45 cubic kilometers annually to the north of China. Given that pumping across such large 
distances is very energy intensive, alternative agricultural water supply and demand measures are 
currently being tested in the Ningxia region, including drip irrigation, zero tillage, shifting to less 
water intensive crops, etc. The Ningxia region is close to China’s main coal-mining region, so its en-
ergy mix is dominated by coal. Because of the water intensity of generating electricity from coal 
and its high greenhouse gas emissions, planners are seeking and testing energy savings and alterna-
tive energy sources. Ningxia is rich in solar energy and wind and there is further potential for diversi-
fying energy sources, including in biogas production linked to pig farming and sanitation. Pilot pro-
grams run by the Ningxia Center for Environment and Poverty Alleviation achieved a 30 percent 
reduction in household coal use. Biofuels may locally also provide new opportunities for cleaner 
energy access and improved rural livelihoods. However, its overall resource use efficiency and risks 
for food security need to be assessed further. Nationwide, China has recently moved away from 
maize to other feedstocks due to national food security concerns. Shifting water to economically 
more efficient uses in industry is encouraged by granting additional water rights to companies that 
install water saving measures.
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made infrastructures often have negative conse-
quences for the environment such as reduced bi-
odiversity and diminished ecosystem diversity 
and services. Investment in natural capital needs 
to go beyond terrestrial ecosystems and include 
aquatic ecosystems and wetlands, such as peat 
wetlands, which store 30% of all global soil car-
bon. Higher priority must therefore be given to 
the water requirements of these aquatic systems 
when balancing their needs against other water 
and lands uses. 

Protecting Water for  
Ecosystems
To protect the water that is the lifeblood of eco-
systems, a number of recommendations were 
made at the conference. Global frameworks 
were suggested to address the efficiency of the 
urban water cycle, to provide advice on water 
uses for the urban, energy, agriculture and envi-
ronmental sectors, and to establish guidelines 
for energy neutrality for water utilities, with a 
common definition of the energy and carbon 
footprint. In the meantime, the interactions of 
cities, industries, agriculture and ecosystem 
services need to be optimized, and an enabling 
environment must be created to maximize the 
economic benefits of water reuse, the cascading 
effect of water use and the recovery of energy 
and nutrients. Utilities should be encouraged to 
develop demonstration projects to entice inves-
tors to join a transition toward more efficient 
models.28

A precautionary approach that secures ecosys-
tem services and maintains buffers against 
shocks and crises such as floods needs to avoid 
further ecosystem degradation and limit crop-
land expansion. Natural capital can attract more 
investment when it becomes part of national ac-
counting. Payments for ecosystems services (PES) 
can provide economic incentives for sustainable 
ecosystem management. However, to date most 

PES target only individual sector and services 
(water provisioning and carbon sequestration) 
and lack a nexus approach. 

Benefits can be derived if the surge of foreign di-
rect investment in agriculture and infrastructure 
in developing countries, and reengagement of 
donors into agriculture, could be directed to 
some extent toward natural capital. Green and 
conservation agriculture can provide additional 
benefits such as carbon sequestration and resil-
ience to climate risks through improved mois-
ture retention while also generating jobs and im-
proved food security.29 

Urbanization and Ecosystems
When considering protection of ecosystems and 
the services they provide, the trend towards ur-
banization commands attention because of the 
impact that urbanization has on local environ-
ments. Cities occupy 2% of land, but they use 75% of 
resources. Cities and towns can be engines for de-
coupling agriculture from fossil fuels by bringing 
waste and nutrients – through municipal com-
posting and urban waste water – back into the bio-
logical cycle. With climate change, water conser-
vation in cities is a crucial issue. Cities can improve 
storm water drainage by increasing the extent 
and absorption capacity of their green areas. Adja-
cent wetlands that are protected and preserved 
can play an important function as buffers for 
storm water surges, as filters for pollutants and as 
supporters of wildlife communities. Strengthen-
ing urban and peri-urban agriculture and forestry, 
wetlands and biodiversity can play a central role 
in making cities more sustainable and resilient 
and allowing their adjacent ecosystems to thrive. 
Furthermore, producing fresh food close to cities 
contributes to reducing energy use and green-
house gas emissions, and shrinks the ecological 
footprint of cities since less energy is needed for 
production, transport, cooling, storage, process-
ing, and packaging of food. Climate change has 
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direct impacts on cities through more flooding 
and landslides, amplified “urban heat island” ef-
fect, worsening air and water quality, and grow-
ing water scarcity; cities are also highly vulnerable 
to disruption in food supplies. To manage growth 
sustainably cities must decouple the quality of life 
of urban dwellers from their ever-expanding ex-
traction and over-use of resources (especially ex-
traction of fresh water and over-use of fertile soil) 
their increasing consumption of energy, their ris-
ing generation of waste and the resulting deterio-
ration of biodiversity and ecosystems.30 

A variety of approaches have been suggested for 
increasing the viability of urban agriculture. For 
example, land mosaics can be created by inter-
spacing developed areas with green spaces. Ur-
ban agriculture can be integrated into national 
policies by removing unjustified restrictions on 
urban agriculture, estab-
lishing municipal food pro-
grams and making funds 
available for co-financing 
of programs. Better data 
collection and analysis of 
the effects of urban agricul-
ture and biodiversity pro-
tection will give policymak-
ers the information they 
need to make rational decisions on urban agricul-
ture. These policymakers should also work in col-
laboration with all relevant stakeholders to in-
clude urban agriculture, forestry and biodiversity 
in local climate change adaptation and disaster 
risk reduction strategies.31 

Protecting Soil for Ecosystems
Soil represents a critical component of ecosys-
tems that is pivotal in the water and carbon cycle 
and in the provision of ecosystem services. Soils 
are major sinks for CO2, methane and nitrous ox-
ide, so sustainable management is required for 
climate change mitigation. Soils provide a varie-

ty of ecosystem services, such as the provision of 
food, water and bioenergy; regulation of water 
quality; support of nutrient cycling, and primary 
production and conservation of biodiversity. 
Overexploitation of soil puts sustainable devel-
opment at risk, hampers economic development 
and causes costly environmental damage, so sus-
tainable management of soils is necessary to 
cope with urbanization, population growth and 
climate change. Declines in soil quality occur 
with land degradation processes such as erosion, 
depletion of soil organic matter and nutrients, 
salinization, compaction, crusting, acidification 
and water imbalance. Globally, 3.5 billion hec-
tares have already been degraded by desertifica-
tion, and 955 million hectares by have been af-
fected by salinization. Urbanization will take an-
other 7% of arable land by 2030, and cities that 
are located in prime habitats along rivers and 

deltas occupy highly pro-
ductive soils. Soil nutrients 
such as phosphorus and ni-
trogen are transported to 
rivers and lakes and must 
be replenished, often 
through excess application 
of fertilizers. Not surpris-
ingly, 42% of the very poor 
live in degraded areas, 

whereas only 15% of non-poor make their homes 
in areas where the soil has been degraded. Inte-
grated soil management promotes management 
of soils and related resources such as water and 
forests through participatory processes to maxi-
mize resultant economic and social welfare in an 
equitable manner without compromising sus-
tainability of vital ecosystems.32 

The Role of Dams
There has been much debate and discussion 
about the effect that dams have on their river ba-
sins and ecosystems. On the positive side, dams 
create reservoirs for multiple purposes, includ-

“There needs to be strong 
leadership, not at the  

sector level – at the highest 
possible level of decision 

making.” 
Letitia Obeng,  

Chair, GWP



22         Conference Synopsis    Bonn 2011 Conference: The Water, Energy and Food Security Nexus 

ing water storage and managed releases, flood 
protection, navigation, electricity generation 
and irrigation, so they can increase supply of wa-
ter, energy and food. On the negative side, dams 
interrupt water flows and fish migration, impact 
siltation, displace people and ecosystems, and al-
low vast quantities of water to evaporate. A re-
cent study performed a system and economic 
analysis of dams, looking at joint development 
options such as combining hydropower, irriga-
tion, flood management and industrial uses. The 
economic portion of the study showed high rates 
of return for investors in such projects, and also 
showed that economic evaluations underesti-
mate the soft benefits of dams, such as ecosystem 
services, flood control and future increased em-
ployment in the agricultural sector. Commonly 
used economic analysis 
tools thus seem inadequate 
for properly comparing 
multi-purpose and long-
term benefits of dams, 
showing that further in-
depth analyses are neces-
sary before drawing firm 
conclusions about dams. 
The study concluded by 
proposing a balanced ap-
proach to future dam de-
velopment, including hy-
dropower and irrigation 
development together 
with environmental flow 
releases and flood protection.33 Additional rec-
ommendations that were made by conference 
presenters include continuing to study multi-
purpose dams and raising awareness of the ena-
bling and limiting factors for dam management. 
Those who are planning dams were advised to 
reference the recently launched global Initiative 
on Existing Dams and the Hydropower Sustaina-
bility Assessment Protocol for identifying 
strengths and weaknesses of existing and new 
dams.34 

Making it Work and Moving 
Forward
Arriving at an integrated nexus approach will re-
quire significant financial investment, because 
many of the old patterns will have to be changed 
and much of the current infrastructure will have 
to be updated, altered or completely rebuilt. The 
costs of inaction will ultimately outweigh the 
costs of action, so investment now will reap ben-
efits in the not-so-distant future. However, due to 
the magnitude of the financial investments that 
will be required, the challenges of arriving at a 
nexus-oriented system cannot be left to the pub-
lic sector to solve alone – private finance will have 
to play a major role. Unfortunately, at this time 
both public and private financial institutions 
lack adequate analytical frameworks to value 

nexus issues, and rating 
agencies do not incorpo-
rate nexus risks in their 
evaluations of securities. 
Policy makers can help en-
courage a shift in private-
sector involvement by lev-
eraging investor move-
ment towards sustainable 
finance and responsible in-
vestment through regula-
tions and incentives. In-
vestments by pensions 
funds can be especially im-
portant as a balance to 
short-term speculative in-

vestments. To arrive at a collaboration of public 
and private funding of nexus solutions, public 
authorities and international institutions should 
consider offering investment guarantees, and 
policy makers and investors must collaborate to 
create new mechanisms and funds. A number of 
guidelines are already available to assist the fi-
nancial sector in making the transition to a nex-
us-based world: the Equator Principles for banks; 
the UN Principles for Responsible Investment; 
the UNEP Finance Initiative; the Principles for Re-

“Act Nexus smart – encour­
age business by stressing the 
cost of failure, build up con­

sumer engagement, and 
never say PPP (for public­ 

private partnerships).  It has 
to be PPPP, because people 

must come first.”
David Nabarro,  

Special Representative of the  
United Nations Secretary­General  

on Food and Nutrition
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sponsible Investment in Farmland; the Principles 
for Responsible Agricultural Investments; the 
Voluntary Guidelines on the Responsible Govern-
ance of Tenure of Land, Fisheries and Forest in the 
Context of National Food Security; the UN Global 
Compact’s CEO Water Mandate, and the Carbon 
Disclosure Project (CDP) Water Disclosure 
Project.35 

Implementation of a nexus perspective will not 
happen automatically. While the opportunities 
and their social, environmental and economic 
benefits are real, implementation requires the 
right policies and incentives, and leaders and in-
stitutions up to the task, as well as empowerment, 
information and education. Appropriate incen-
tives to encourage these transitions must be es-
tablished, such as identifying financing arrange-
ments that encourage and reward implement-
ing a nexus approach. Harmful subsidies for food, 
water and energy must be reviewed and re-
moved, while still considering support mecha-
nisms for the poor and smallholder farmers that 
are decoupled from resource use. At the same 
time, demand should be shifted to reflect scarcity 
of resources, such as by correctly pricing resource 
use either via the market or through government 
intervention. Regional integration can enhance 
regional markets and trade, which would have 
the result of allowing for optimal resource use in 
that region.

The policies that will be needed for the nexus tran-
sition will not arrive in a vacuum. An enabling 
framework must be created for policy dialogue 
and coherence across water, energy and food sec-
tors not only in the public sector but also in the pri-
vate sector and in civil society institutions. Estab-
lishing procedures as part of the planning system 
will help analyze and disseminate the intercon-
nectivity between sector policies. The vertical co-
herence between international, national and lo-
cal policies must be strengthened as the process 
takes form. During the planning stages, establish-

ing a medium to long-term “Nexus Strategy” 
based on national water, energy and food out-
looks will provide measurable targets and policy 
priorities, address relevant actors and design a 
consistent monitoring program for assessing 
achievements. Above all, secure tenure and user 
rights to land and water resources, in particular 
for vulnerable groups, must be protected.

Policies and frameworks cannot be implemented 
adequately without supportive and empowered 
institutions. Institutional arrangements, partic-
ularly at the top of the national and international 
decision-making trees, must be adapted to cope 
better with cross-sector challenges and inter-
linked problems. Existing cross-sector institu-
tions, such as planning commissions, can be uti-
lized to inform sectoral implementation. Public-
private-civil-society partnerships can increase 
cooperation and enhance empowerment as joint 
solutions are identified and implemented across 
the nexus. The path from research to dissemina-
tion to early adoption and scaling up of appropri-
ate nexus technologies and practices must be ac-
celerated, and a level playing field for new ap-
proaches and technologies must be ensured. Bet-
ter measures to monitor and evaluate nexus out-
comes and results are critical and must be stimu-
lated and invigorated. Natural disasters can have 
multiple impacts due to the interdependencies 
between water, energy and food, so institutions 
must develop and implement strategies and re-
lated arrangements to enhance resilience to nat-
ural disasters and enrich adaptive capacities.

Once the policies, frameworks and institutions 
are in place, education, information dissemina-
tion and empowerment can be more robust. Un-
derstanding the inter-linkages between water, 
energy and food is critical to the development 
of response strategies and investment portfoli-
os within and across sectors. That understand-
ing can only be developed through providing 
access to information and raising awareness of 
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resource use among all stakeholders. Therefore, 
all sector actors must be trained and qualified to 
implement nexus approaches, and the young 
must be educated from an early age to think in-
terlinked. In this way, everyone can play a role 
in promoting nexus approaches, through inno-
vation, cooperation, experimentation and im-
plementation.

While implementing the action items above, we 
must bear in mind certain goals that cannot be 
compromised. People and their basic human 
rights must be at the center of the nexus, espe-
cially women, who make important choices and 
decisions regarding water, energy, and food for 
household consumption. Synergies and trade-
offs among water, energy, and food must be con-
sidered in all policies, plans, and investments. 
Good governance, a clear rule of law, lack of cor-
ruption, and secure rights to land and water re-
sources must be supported and promoted. Fi-

nancing must be developed that rewards nexus 
approaches to complex challenges, and market 
mechanisms must ensure that they reflect the 
true value of water, energy and food as well as as-
sociated natural resources. Business is essential 
for driving change and getting to scale, so the 
business case for sustainability must be clearly 
and forcibly made. Regional integration can lead 
the way, and regional markets and trade should 
be encouraged through incentives and policies 
to achieve optimum resource use.36 

Knowledge and the communication of that 
knowledge are essential to implementing the 
nexus approach. Therefore, research, knowledge 
and data must be created and communicated, 
and better measures to monitor and evaluate 
nexus outcomes and results must be developed 
and/or enhanced. 
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Conclusion
Access to adequate water, food and energy serv-
ices can be ensured for everyone, but not if busi-
ness as usual is allowed to continue on its current 
trajectory. Policies, practices, structures and atti-
tudes must all change to incorporate a nexus ap-
proach to water, energy and food. To accomplish 
this dramatic shift in the current paradigms, 
stakeholders in all disciplines and at all levels 
must be consulted, engaged and empowered. 

A nexus perspective increases the understanding 
of the interdependencies across the water, ener-
gy and food sectors and influences policies in 
other areas of concern such as climate and biodi-
versity. The nexus perspective helps to move be-
yond silos and ivory towers that preclude inter-
disciplinary solutions, thus increasing opportu-
nities for mutually beneficial responses and en-
hancing the potential for cooperation between 
and among all sectors. Everyone in all disciplines 
needs to think and act from the perspective of be-
ing interlinked in order to realize the full impact 
of both direct and indirect synergies that can re-
sult. 

A deep understanding of the nexus will provide 
the informed and transparent framework that is 
required to meet increasing global demands 
without compromising sustainability. The nexus 
approach will also allow decision-makers to de-
velop appropriate policies, strategies and invest-
ments, to explore and exploit synergies, and to 
identify and mitigate trade-offs among the de-
velopment goals related to water, energy and 
food security. Active participation by and among 
government agencies, the private sector and civ-

il society is critical to avoiding unintended ad-
verse consequences. A true nexus approach can 
only be achieved through close collaboration of 
all actors from all sectors. 

While the opportunities provided by the nexus 
perspective and the consequent social, environ-
mental and economic benefits are real, imple-
mentation requires the right policies, incentives 
and encouragement, and institutions and lead-
ers that are up to the task, as well as frameworks 
that encourage empowerment, research, infor-
mation and education. Accelerating the involve-
ment of the private sector through establishing 
and promoting the business case for both sus-
tainability and the nexus is essential to driving 
change and getting to scale. 

The Bonn2011 Nexus Conference has provided a 
first platform for consideration of the close inter-
linkages of water, energy and food security and 
the benefits of a nexus perspective in a  
multi-stakeholder process. The specific message 
from Bonn2011 is clear: outcomes of Rio+20 in 
June 2012 must acknowledge and address the in-
terdependencies between water, energy and 
food and act upon the challenge to make the nex-
us work for the poor and for all of us. The nexus 
approach is very much at the heart of the overall 
challenge of transforming our consumption-
based economies to green economies by chang-
ing growth patterns to become more sustainable.

It is thus vitally important to incorporate the nex-
us perspective in Rio+20 as well as in local, na-
tional and other international planning activi-
ties that focus on water, food, or energy.
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