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Preface

The world is facing increasing challenges due to climate change, resource shortage,
food insecurity and resulting land use conflicts. The impact of climate change is
multi-sectoral, and it could significantly increase resource conflicts and debilitate
the condition in many developing countries across Africa and Asia. Many research-
ers assume that Africa will be among the regions hardest hit by climate change —
although this continent causes the least damage to the climate. Certainly, climate
change is taking place — and even progressing faster than expected. We have to
acknowledge that climate change is influencing all aspects of human life — the envi-
ronment, biodiversity and even the security of life.

Twenty-five years after the trend-setting “United Nations Conference on
Environment and Development” (UNCED) also known as Rio de Janeiro Earth
Summit or Rio-Conference, climate research has acquired an extremely political
connotation. No doubt, climate research in general has been a crucial factor for the
adoption of the Paris Agreement (Accord de Paris, December 2015). More than 55
countries accounting for more than 55% of global emissions have ratified the Paris
Agreement. The Agreement entered into force on 4 November 2016 just before the
commencement of COP-22 in Marrakech. This timeline is particularly remarkable
considering that the ratification of the Kyoto Protocol took more than 7 years.

It is worthwhile to note that many important countries have ratified the agree-
ment, not only China and the USA but also emerging economies such as India and
Brazil. The USA, however, has decided against the world to step out of the globally
significant agreement to curb climatic change. There is hope that US decision will
galvanize the world community further, as Paris Agreement is an ambitious effort to
limit global warming well below 2 °C.

Warming of the climate system is unequivocal, and the impacts of unchecked
climate change will be disastrous. Therefore, purposeful and rapid climate action
from all states is necessary and efforts have to be stepwise tightened. For this, States
will have to revise their contributions to the agreement every 5 years as a part of the
global stocktaking exercise. The stocktake will show the progress towards target
fulfilment in terms of climate protection, adaptation, capacity building, technology
transfer and finance. Science will provide the indicators that can be used to measure
global progress.

vii
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With the Paris Agreement in place, it is essential also to discuss the directly
linked Sustainable Development Goals (SDGs). Since the adoption of the SDGs,
considerable efforts are being made to achieve them. This volume contributes to the
on-going debates in climate and SDGs inlcuding “Zero hunger” (Goal 2), “Good
Health and Well-being” (Goal 3), “Clean Water and Sanitation” (Goal 6),
“Responsible Consumption and Production® (Goal 12), “Climate Action” (Goal
13), “Life on Land” (Goal 15) and “Partnerships for the Goals” (Goal 17). It explores
the linkages between environmental change and food security as well as the rele-
vance and need to consider the management of natural resources, especially water,
soil and forest.

The research on climate change and food security nexus has gained prominent
importance in the recent years, but there is still much gap in assessing the local and
regional conditions that result in failure of certain policies. Rather, it leads to a
reduction in the adaptive capacity of indigenous peoples. Compared to other rele-
vant publications on the subject, this book brings to us the solutions for the gravest
problems in the most vulnerable region. It brings together case studies from differ-
ent regions, particularly Asia and Africa, and discusses the local level implementa-
tion of celebrated policies. The document follows an interdisciplinary approach
linking science to policy making. Forty-one authors have contributed their research
to this volume giving useful insights into their region explaining present and possi-
ble problems and their innovative solutions.

The volume is divided into 3 parts with 17 chapters. To develop an understanding
of the basic problems and the nexus between each sector, soil, water and forest, an
interconnectedness between the three parts has been maintained. While the first part
of the volume talks about food security versus environmental and socio-economic
dynamics, the second part follows with the linkages between the three sectors. The
text in these two parts flows from examining the implications of climate-, water- and
food-Nexus for policy making, research and business, including examples and case
studies from Yemen, Casablanca, Saudi Arabia and India. It finds solutions for real-
izing food security through sustainable agriculture or ensuring food security through
increasing water productivity. A variety of case studies in part II provide examples
of how climate change impacts water supply systems and water requirements and
how can water security be assured, also mentioning about impacts of soil degrada-
tion on agricultural production. The third part focuses on the forestry aspects, the
maintenance of which is central to climate adaptation, soil health, agricultural diver-
sity and water health. The detailed structure and approach adopted in this contrib-
uted volume is as follows:

Part I “Food Security Versus Environmental and Socio-economic Dynamics”

In Chap. 1, Mohamed Behnassi analyses the links between energy, water and food
within a climate perspective and their implications for policy-making and gover-
nance. As these three interdependent resources are under growing pressure across
the world (rising demand, overexploitation and pollutions, climate change, etc.),
with many risks of insecurity especially for vulnerable communities in the Global
South, it is increasingly imperative to address these resource systems simultane-
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ously. The author focuses on the concept of the water-energy-food (WEF) nexus
which has become widely used to help understand the complexities of these inter-
dependent systems and how they can be managed sustainably and equitably to meet
growing demand. In addition to addressing conflicts or trade-offs among the water,
energy and food sectors, this approach to planning and resource management
emphasizes the need to improve efficiencies in resource use to reduce environmen-
tal degradation and maximize the social and economic benefits of increasingly
scarce natural resources.

In Chap. 2, Baig et al. focus on sustainable agriculture as a means to realize food
security in the Republic of Yemen. According to the authors, agricultural extension
can play a critical role in addressing the issues faced by the agricultural sector and
help in enhancing food supplies. The chapter provides in-depth analyses of the
issues and challenges that render the National Agricultural Extension Services
(NAES) ineffective and inefficient in the country. The authors say that if appropriate
measures are taken in letter and spirit to improve the National Extension Service, it
can help the country realize sustainable agriculture.

Mouchrif et al. in Chap. 3 consider increasing water productivity and cereal
yields forecasting as major tools for ensuring food security in Casablanca. The
chapter is essentially oriented towards the study of water productivity (WP) of rain-
fed wheat as an indicator of agricultural development related to water management,
and winter soft wheat yields forecasting in the rural commune of Ouled Saleh. The
results indicate that water productivity is low and has to be improved.

Chapter 4 focuses on the wastage of food as one of the primary causes of food
insecurity in the Kingdom of Saudi Arabia. Al-Zahrani et al. mention that about
78% of food purchased in Kingdom of Saudi Arabia (KSA) and United Arab
Emirates (UAE) is thrown in the garbage and food leftovers make the single-largest
component of the landfills. The chapter examines the factors responsible for food
wastage in the Kingdom, besides determining the implications for extension educa-
tion to reduce such wastage.

In Chap. 5, Baig et al. focus on innovation extension as a means to realize food
security in Egypt. The chapter examines the present functioning of extension system
and identifies the constraints faced by the agriculture sector and the shortcomings of
the agricultural extension department. The authors suggest improvement measures and
viable development strategies for improving the working of extension system. Such a
case has also been presented for Yemen (Chap. 2), and the results are comparable.

Chapter 6 presents an interesting case in which the food production is increasing
but the per capita availability of food is declining. Pal et al. analyse the state of
declining foodgrain availability in India despite record agricultural production and
rising food subsidy. The authors find that the availability of food declined consis-
tently from its peak of 186.19 kg per person in 1991 to the bottom of 146.51 in
2013. The study also found that the correlation coefficient of per capita net avail-
ability with subsidy was low at 0.19 but the correlation of subsidy with agricultural
production was high at 0.91. The authors focus on the present government policies
and resolutions for food management and the reasons as to why the present policies
have not been able to address the problem of food availability in the country.
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Finance is also an important player in ensuring food security. Podruzsik and
Pollmann in Chap. 7 investigate the importance of the European Union (EU) as an
important player in global food security. The chapter gives an overview of the pro-
cesses of designing and implementing initiatives, building cooperation with govern-
ments and participation in partnerships to facilitate change in developing countries,
as well as measures taken with the help of financial instruments at EU-level.
According to the authors, food security should be guaranteed through investment,
training, research and balancing local, regional and global markets and trade.
Interestingly, the chapter also focuses on the responsibility of recipient countries.

In Part IT1 “Climate, Water, Soil and Agriculture: Managing the Linkages”

In Chap. 8, Karmaoui et al. analyses the impact of climate change on water demand
in the Middle Draa Valley of south of Morocco. The study is based on the outputs of
two software runs under socio-economical and climate change scenarios. The result
predicts increase in mean temperatures from 1.4 °C to 3 °C and decrease in precipi-
tation by approximately 3.9% to 15% in a number of scenarios considered in the
study. The authors conclude that the study area will suffer from a lack of water sup-
ply due to the impact of climate change and the increase of water demand, which
will be accelerated by high population growth.

Alomran et al. in Chap. 9 determine the water requirements by a date palm in Saudi
Arabia. The authors provide information on the determination of monthly and annual
water requirements by date palm in eight different regions of Saudi Arabia. They
report a decrease of the crop water requirement (CRW) in all sites of study to around
8000 m*ha, which is mainly attributed to percentage of shaded area of date palm tree.

Chapter 10 focuses on the contribution of the Corporate Social Responsibility
(CSR) to water protection in the Maghreb region. Abdelhafid Aimar talks about the
threat to water security in the region and explains that engineering of a new water
approach is crucial to reduce social vulnerabilities, secure safe water supplies and
ensure water security in the region. With this background, the author examines
whether the involvement of the business sector can abate the threats of water dete-
rioration in the region and how CSR could allocate resources to positively and effec-
tively impact the use of valuable water resources, control water contamination risks
and sustain water resource management.

Chapter 11 looks at the impact of soil degradation on agricultural production in
Africa. Olaf Pollmann and Szildrd Podruzsik describe the potential of soil quality
and soil efficiency to create the linkage between agricultural soil treatment and local
economic success on the African market. They conclude that it is important for each
African country to establish land use concepts to decouple organic farming of small
farmers from bigger commercial communities. This decoupling process could keep
the soil fertility for small farming communities while other profit-yielding agricul-
ture will support the regional economy.

In Chap. 12, Hind Mouhanni and Abdelaziz Bendou evaluate the feasibility and
effects of the reuse of treated wastewater which contains higher concentration of
soluble salts compared to groundwater on plant, soil and leachate. The authors con-
clude that the use of treated wastewater for irrigation presents a risk of salinization
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for the groundwater, and especially in the case of heavy textured soils. Therefore,
caution in the management of irrigation intakes to prevent the accumulation of salts
in the rhizosphere must be taken into consideration.

In Chap. 13, Sergiy et al. investigate the eco-service role of soil saprophages in
the formation of sustainable man-made ecosystems under forest plantations. The
authors found that earthworm eco-service activity had positive impact on environ-
mental conditions of remediated soil. Environmental quality of remediated soil
enriched in earthworm casts was confirmed to be improved.

Part IIl1 “Forest Management from a Climate Change and Sustainability
Perspective”

In Chap. 14, Himangana Gupta talks about REDD+ as a multi-sectoral approach
and the role of stakeholders in making climate mitigation and adaptation projects a
success. The study also integrates expert views of scientists on implementing
REDD+ as an effective adaptation mechanism. The author concludes that effective
governance, increased stakeholder participation and synergizing the programme
with watershed management initiatives can help yield full potential of REDD+.

Chapter 15 captures the conservation aspect of REDD+. Lokesh Chandra Dube
analyses the twin objectives of conserving carbon and biodiversity through results
based payments coming from the implementation of REDD+ activities in tropical
countries. The author has made an assessment of international carbon markets and
biodiversity markets to find out the possible ways to amalgamate these two.

In Chap. 16, Lauren Kathleen Sanchez studies the carbon dynamics at Harvard
forest and ecological responses to changes in the growing season. The author
hypothesized and modelled the phenological and ecosystem function responses to
changes in the growing season. The author concludes that both photosynthetic
growing season and cumulative ecological degrees were highly correlated to
aboveground woody increment, which is an important driver of carbon uptake.
Additionally, changes in the growing season were most strongly correlated to soil
temperatures below the surface.

Chapter 17 captures the sustainability aspect through participatory governance.
Baig et al. talk about ensuring sustainability in forests through the participation of
locals. The authors assess the role of forestry extension programmes in educating
stakeholders involved in planning, developing policies and undertaking institutional
measures aiming at improving the existing forests. They also provide information
on the challenges and constraints currently faced by forests and discuss the possible
roles of participatory management approach in improving the situation and moving
towards a sustainable future.

In a nutshell, this book sheds light on the scientific and policy aspects of the
discourse about climate change, food security and natural resource management,
and in particular, the perspectives on water, soil and forest. Since the book is a
useful collection of case studies from Africa, Asia and Europe, it will encourage
cross-continental knowledge sharing. The scope of the book ranges from impacts to
mitigation and from in-field experiments to policy implementation. It contributes to
the existing knowledge on climate-food nexus and connects climate change to sec-
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tors it could impact directly. All chapters and principles in the three parts of this
book emphasize local ownership of strategy processes, effective participation from
all levels and high-level commitment. They point out the importance of convergence
and coherence between different planning frameworks, integrated analysis and
capacity development. Besides being relevant for the academicians and scholars
working in the field of climate change, forest and agriculture, it aims to catch inter-
est of the policy makers and practitioners to understand ground realities for appro-
priate action. It is also bound to make an impact on the non-governmental
organizations around the world and in the three different continents that this book
covers, considering the indigenous and local issues highlighted in this book.

Agadir, Morocco Mohamed Behnassi
Sankt Augustin, Germany Olaf Pollmann
New Delhi, India Himangana Gupta
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