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1. INTRODUCTION

1.1. Background of the study

Climate change as an additional stress is threatening habitats, ecosystems and land globally. The
effects of climate change are projected to have adverse effects on developing countries and Egypt
in not an exception. Additional to the current global situations concerning the impacts of long-
term climate variability and extreme weather events, continued heatwaves and increasing sea level
rise are dominating across Egypt. The Paris Agreement (2015) (UNITED NATIONS, 2015)
delineates the importance of greenhouse gases (GHGs) emissions mitigation and adaptation
measures, which should be officially implemented by 2020. Egypt is among the pioneer countries
that ratified the accord in its preliminary stages. This was a significant milestone in committing
towards combating climate change across the country. Despite, Africa being rated the least among
the continents contributing to the atmospheric pollution, it continues to be responsible for the least
global emissions (estimated at 4%). Although they contributed to anthropogenic emission slightly,
Egypt and the rest of the continent are highly vulnerable to the impacts of long-term climate
variability and extreme weather events. Increased water shortages, changing rainfall patterns, sea
level rise, desertification and frequent heatwaves are some of the challenges associated with
climate change presently being experienced across Egypt putting the countries development path
at risk.

Developing countries are the most vulnerable to climate change impacts because they have fewer
resources to adapt socially, technologically and financially. Climate change is anticipated to have
far reaching effects on the sustainable development path of these countries, including their ability
to attain the United Nations Sustainable Development Goals (SDGs) by 2030 (UNITED
NATIONS, 2016). Many developing countries’ governments have given adaptation action a high,
even urgent, priority. Consequently, those countries need international assistance to support
adaptation in the context of national planning for sustainable development, more capacity-building
and transfer of technology and funds. Systematic planning and capacity-building are also needed
to reduce the risk of disasters and raise the resilience of communities to increasing extreme events
such as droughts, floods and tropical cyclones. Funding for adaptation in developing countries
must be sufficient and sustained. Least Developed Countries (LDCs) and Small Island Developing
States (SIDS) need special consideration due to their extreme vulnerability.

Likewise, developing countries have very different individual circumstances and the specific
impacts of climate change on a country depending on the climate, it experiences as well as its
geographical, social, cultural, economic, and political situations. As a result, countries require

diverse adaptation measures depending on individual circumstances. However, there are
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crosscutting issues which apply across countries and regions. The same sectors are affected by
climate change, albeit to differing degrees. These main sectors include agriculture, water
resources, human health, terrestrial ecosystems and biodiversity and coastal zones.

Likely to trigger species migration and lead to habitat reduction. Up to 50% of Africa’s total
biodiversity is at risk due to reduced habitat and other human-induced pressures (MOHAMMED,
2020). Therefore, it is important to research initiating some policy notes; recommendations
investigate proper environment policies to mitigate the degree of hazard in different regions of
natural hazards.

Regional Development Policies (RDPs) target all regions (urban, rural and undeveloped areas) and
cities in order to support job creation, business competitiveness, economic growth, sustainable
development, and improve citizens' quality of life. This can be seen as a general effort to reduce
regional disparities by supporting (employment and wealth-generating) economic activities in the
regions. Previously, regional development policies tended to try to achieve these objectives by
means of large-scale infrastructural development through increased inward investment. Awareness
of the need for a new approach is driven by the observation that past policies have failed to reduce
regional disparities significantly and have not been able to help individual lagging regions to catch
up, despite the allocation of significant public funding. The result is under-used economic potential
and weakened social cohesion. Also, it is reflected in the country competitive dynamic regions
aiming to achieve their economic, social and environmental objectives. RDPs complement
national macroeconomic and structural policies. In this context, the regional outputs aim at helping
countries get regions and cities “right” through the adaptation of policies to the specificities of
where people live and work thus improving their well-being.

Local economic development (LED) offers local government, the private and not-for-profit
sectors, and local communities the opportunity to work together to improve the local economy. It
focuses on enhancing competitiveness, increasing sustainable growth and ensuring that growth is
inclusive. LED encompasses a range of disciplines including physical planning, economics and
marketing. It also incorporates many local government and private sector functions including
environmental planning, business development, infrastructure provision, real estate development
and finance (IBRD, 2016).

1.2, Statement of the Problem

Considering the vulnerability of climate change hazards and its massive contribution to the socio-
economic development of many nations including Egypt. The research tries to provide some
applicable proactive policies which can deal with one of the most difficult problems in the future

by developing countries in general and for Egypt in practice. The problem concerns the threats



that climate change might have to developing countries' development potentials and natural
resources. The research aims to utilize the spatial map for LED policies and projects for

providing adaptation, monitor and control the risk level for climate change hazards in Egypt.
1.3.  Relevance of the topic

= Climate change continues to compound stress to already threatened habitats, ecosystems and
land uses in all over the world.

= The current global situations concerning the impacts of long-term climate variability and
extreme weather events.

= Many of the investments to achieve SDGs will take place at the sub national level and be led
by local authorities.

= LED offers local government, the private and not-profit sectors, and local communities the
opportunity to work together to improve the local economy.



2. OBJECTIVES OF THE RESEARCH
2.1, Rescarch objectives

The main objective of this dissertation aims at inventing a LED policies and projects for
providing an adaptation framework and allocating them spatially, this has the ability to
monitor and deals with the climate change on the regional level.

= Defining the relation between the LED policies and the climate change hazards.

= Studying the applicability of the LED policies on the climate change hazard and regional
development.

= Studying international case studies dealing with climate change adaptation.

= Testing the efficiency of the policies within the limitation of the Egyptian context.

2.2,  Research hypotheses

= The application of LED is more likely to be the most appropriate approach to adapt climate
change.

= Applying LED is not the only proper answer to climate change but also to improve solving
the social-economic problem and sustainable development.

= There is likelihood that Egypt has no LED policies currently applicable to combat climate
change hazards.

= There is a higher likelihood that Egyptian institutional/ governmental systems have not been
ready for handling the complexity of climate change hazards.

2.3, Rescarch Questions

Why the local economic development is the best approach to achieve the development across
regions while adapting climate change hazards?
=  What are the kinds and types of climate change hazards experienced Egypt?
= What are the local economic development policies that provide the regional competitiveness?
= How to develop the LED process to achieve a real development in the regions?
= How conceived policies can deal with the regional and territorial development planning of the

Egyptian contexts?

2.4, Structure of the dissertation

To achieve the above-mentioned objective, this research is divided into:

Part I: Introduction

This part defines the importance of the topic, problems to solve.

Part I1: Objectives to achieve

This part defines and explains the research problem, questions, hypothesis, and their search

methodology to investigate and test the hypothesis, the research data, and the research techniques.



Part I11: Literature Review

This section elaborates on the necessary background of the research, which helps to develop the
theoretical background of the research, based on an intensive literature review of the local
economic development and the climate change hazards in Developing Countries. It is organised in
five Chapters as follows:

Chapter 3.1: explores and defines the kinds and types of climate change hazardous in global
context. In addition to the theories and scenarios plus the sustainable development aspects.
Chapter 3.2: explores and defines the kinds and types of climate change hazardous in Egypt.
Chapter 3.3: defines the Local Economic Development at all levels from the supranational level
till municipality level. In addition to the policies and strategies with introductory and preliminary
theoretical reviews aims to study and define the relation between the local economic development
and the climate change hazards.

Part 1V: Material and Methods

This part offers an intensive discussion on the materials and methods that were used to collect and

analyse data on the effects of climatic hazards on LED. The discussion covers the research design
of the study area, methods employed to collect data and analyse the data for this research. It
discussed the data collection technique, instrument design, data analysis and research limitations.

Part V: Findings, Discussion (Analytical and Practical Applications)

This part covers the research analytical and practical studies, comprising several fields-studies and
correlation of analytical studies that aims to examine the research problem based on the research
argument and theory, and focus on covering and discussing the research findings.

Chapter 5.1: This chapter is discussing different cases studies for tackling and adapting the
climate change hazards from diverse perspectives connected to the physical situation (urban areas,
rural communities, land use and land cover changes).

Chapter 5.2: This chapter examine the Egyptian Climate Change Adaption Index (ECCAI) on the
governorate level, according to vulnerability and readiness scores.

Chapter 5.3: This chapter illustrate the Egyptian strategic planning framework with the
recommended edits to adopt the climate change.

Chapter 5.4: This chapter is related to testing the hypnotises.

Part VI: Conclusion and Recommendations

Chapter 5: This chapter presents the conclusion and recommendations.
Part VII: New scientific finding

Part VIII: Summary.

Part IX: References and Bibliography.



3. MATERIAL AND METHODS

This chapter offers an intensive discussion on the materials and methods that were used to collect
and analyse data on the effects of climatic hazards on LED. The discussion covers the research
design of the study area, methods employed to collect data and analyse the data. It discussed the

data collection technique, instrument design, data analysis and limitations of the study.

3.1.  Research Philosophy

In social science, two key philosophies are known, namely: the positivist and interpretivist values
(BABBIE, 2013). The positivists claim that reality exists in the world, and this can be observed,
measured and described from objective view stand without deducing from the circumstantial evi-
dence and reasoning with the phenomenon under study. However, interpretivists also believe that
reality is subjective in the mind of the person, and it is interpreted differently by different people
(SARANTAKOQOS, 2005). This study was situated on the positivist approach of social research.
Also, the study used both qualitative and quantitative research approaches. Qualitative research is
the “nonnumerical examination and interpretation of observations to discover underlying mean-
ings and patterns of relationships” (BABBIE, 2013). In this case, the study observed the LED
projects mitigating the climate change hazards. However, quantitative research is the numerical
representation and manipulation of observations to describe the phenomena that those observations
reveal. Since the quantitative method can give precise and concise answers to problem statements

using numerical values or percentages, it has become more advantageous and common to use.

3.2, Resecarch Design

Descriptive design was employed in this work. This type of design does not allow the key variables
to be manipulated, but it describes and interprets what exists in the field of study. According to
(CRESWELL, 2009)“descriptive study design is concerned with conditions or interrelationships
that exist, opinions that are held, processes that are going on, effects that are evident and trends
that are developing’’. (LENCUCHA, et al., 2010)defines research design as an organized process
through which the problem at hand or under study is solved by careful planning, organization,
collection and analysing of the available data into synthesised useful information. The research
employed a descriptive research design. Descriptive research design is useful in the descriptive
process for the phenomenon under observation (MAXFIELD & BABBIE, 2018).

(LENCUCHA, et al., 2010)further adds that elaborative research design provides a description of
situations in their natural phenomenon. Descriptive research design was considered suitable in this
study since it will help in analysing the effects of hazards from the global and regional scale using

secondary data sources.



3.3, Methods description

The research has applied the deductive approach to define the local economic development pol-
icies to adapt the climate change hazards. Induction is defined as the process of observing phe-
nomena and collecting data about them to arrive at general principles and holistic relationships,
and the inductive approach moves from the part to the whole or from the specific to the general,
where he begins to identify the particles and generalizes to the whole and the induction is divided

into two parts (complete induction and incomplete induction).

Table 1: Research Questions and methodologies Matrix

Hypotheses Research Questions Research Research Tools  Chapter
methodologies

There is a higher likelihood that What are the kinds Deductive Theory& 2.1
Egyptian institutional/ governor and types of climate Operationalization 2.2
systems have not been ready for change hazards in
handling the complexity of climate  Egypt?
change hazards.
There is likelihood that Egypt has  What are the local Deductive Theory& 2.3
no LED policies currently economic Observation
applicable to combat climate development policies
change hazards. that provide the

competitiveness?
The application of LED is more How to develop the Comparing case Operationalization 5.1
likely to be the most appropriate LED process to studies
approach to adapt climate change. achieve a real

development in the

regions?
Applying LED is not the only How conceived Analytical Observation 5.2
proper answer to climate change policies can deal with 5.3

but also to improve solving the the current

social-economic  problem and development and

sustainable development. planning limitations of
the Egyptian contexts?

Source: The author’s edition

Accordingly, the historical inductive approach is used to present developmental concepts and pol-
icies, and it is also used to extrapolate project objectives and applications for different sectoral
levels. The deductive approach to derive development policies to adapt to climate change, to de-

duce the policies pursued through global experiences.
3.3.1. Climate change hazards in Egypt

In the course of elaboration of the present study the research methodology’s applied was the inter-
pretation and understanding in a comprehensive way for what are the adaptation policies for cli-

mate change hazards in Egyptian regions according to the administrative laws. The novelty as far
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as | know it, there has not been any research on this issue to determine the mitigation policies on
the Egyptian regions from the legality perspective. The main method was qualitative research
study through documents and reports reviews such as the administration laws and environmental
reports of Egypt. On the aim of developing and acceptance of adapting inquiry as understanding
deepens and situations change; analysing existing data -inductive analysis- involve in the details
to discover important patterns, and interrelationships to investigate the effective policies through
theoretical perspective. At first, having an overview on the climate change hazards in Egypt. Next,
determining the major environmental issues in Egyptian administration levels. Finally, discussing

about certain policies to adapt and mitigate climate change within Egyptian regions.
3.3.2. Local Development Economic

The main aim is to find the policies that important for developing the communities. Climate change
is not only a global or national challenge, but its consequences will have severe impacts on the
socio-economic development of sub-national geographic and administrative structures, such as
regions and towns. That means that climate change will also have ramifications on LED initiatives.
In this chapter it is investigated if LED stakeholders perceive climate change to be a threat to the

socio-economic development of their territories.
3.3.3. Climate change case studies

There are three main categories for the case studies related to the urban/physical status. Therefore,
the settlement scale are two main domains which are the rural communities and the urban areas,
and for the larger scale and different connections land use change would be the related response.
With the use of analytical tools in the applied part, and the following table shows the research

methods and tools used.

34, Limitation of the research

Due to the Pandemic Situation, the research design was altered, and the researcher opted for
secondary data sources as it was impossible for field data collection as it was originally planned.
The secondary data sources used for the descriptive analysis were collected from the IPCC and
other secondary literature. Sources of the secondary data were used instead of proposed
methodology which aimed to apply the Delphi Method.

The deviation from the original plan of using the Delphi Method resulted in change of the research
outcome where the results are presented in the form of good practices and the Egyptian framework

for the territorial mitigation and adaptation to the climate change hazards.



4. DISCUSSION AND RESULTS

This chapter presents an elaborate discussion on case studies where adaptation good practices have
been successfully taken place at different levels of governance and in different sectors of the econ-
omy.

4.1. Casc studies

There are three main categories for the case studies related to the urban/physical status. Therefore,
the settlement scale are two main domains which are the rural communities and the urban areas,

and for the larger scale and different connections land use change would be the related response.
4.1.1. Case studies” Comparison

In the following table there is the case studies simple comparison highlighting the main points in

each one.

Table 2: Case studies comparison

Rural communities

Land Use and Land Cover Change

Greater Mekong subregion (May 2014)

Urban areas
Adaptation possibilities and constraints
i low- and middle-income nations

emphasis on global and regional land-
scapes, spatial scales at land-use and cli-
mate-change interactions

key messages:

» “predict-then act” approach to a “no
regret” approach.

» Wider socio-economic context under-
standing for the community. *

* To guide community development
planning. The framework should be ac-
cessible to diverse users and applicable
to local conditions. (climate projections,
crop model outputs, etc.).

« Participatory approaches help fill in-
formation gaps and inform community
concerns about climate and non-climate
issues. Community participation offers
a collaborative scenarios visualization
and a selection of contextual adaptation
optionswith increased interestin imple-
menting adaptation strategies.

» Ecosystem-based and community-
based approaches required to develop a
climate change adaptation strategy for
natural resource dependent communi-
ties.

» The adaptation strategy should be
mainstreamed into local development

plans.

« There are limits to the damage or dev-
astation that adaptation can prevent and
very serious deficiencies in the institu-
tional capacities for urban adaptation in
most low/ middle-income nations. This
makes it more urgent that global agree-
ments are reached to achieve the needed
cuts in greenhouse gas emissions.
Urban vulnerabilities:

Urban populations and economies dev-
astation caused by extreme weather
events in recent years highlights their
vulnerabilities.

Worldwide, there has been a rapid
growth in killed people or serious impact
on storms and floods and in the amount
of economic damage caused; a large and
growing proportion in urban areas in
low/ middle-income nations. Climate
change is likely to have been a factor in
much of this, but even if it was not, it is
proof of the vulnerability of urban popu-
lations to floods and storms whose fre-
quency and intensity climate change is
likely to increase in most places.
Climate change will also bring other less
dramatic stresses such as heat waves

Effects on communities and ecosys-
tems

1) Land-use change has had much
greater effects on ecological variables
than has climate change.

2) The vast majority of land-use changes
have little to do with climate change or
even climate

3) Humans will change land use, and es-
pecially land management, to adjust to
climate change and these adaptations
will have some ecological effects.
Land-use contributions to climate
change

Human activities influence climate
change by altering the ecosystems’ dis-
tribution and associated energy’ fluxes.
At the landscape scale: changes in land-
cover patterns can impact energy and
mass fluxes.

Increased atmospheric concentration of
GHGs because (1) a wealth of data is
available and (2) it illustrates how
changes in particular land-cover catego-
ries can dominate the impact.

At the global scale,

! Because climate change can change over decades, socio-economic change can have a larger impact on communities
in a much shorter period of time, potentially reversing a vulnerable environment.
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Rural communities

Urban areas

Land Use and Land Cover Change

and, for many urban areas, reductions in
freshwater availability, also sea-level
rise for all coastal cities.

Human activities influence the GHGs
into the atmosphere and by changing the
patterns of carbon storage through land-
use activities (focused on land use than
industrial activities) (Carbon dioxide,
Methane, Nitrous oxide).

Key Concepts:

vulnerability and adaptation,
Exposure, Sensitivity, and Adaptive
Capacity

Adaptation measures may be infrastruc-
ture-based (such as building a sea wall)
and ecosystem-based (such as mangrove
restoration to relieve storm surges).
“Socioeconomic vulnerability” is an ag-
gregate measure of human welfare that
integrates environmental, social, eco-
nomic and political exposure to a range
of harmful perturbations, including cli-
mate change.

The direct and indirect impacts of cli-
mate change

1) The scale of the population at risk:
2) The economic costs without adapta-
tion

3) The vulnerability of urban popula-
tions to climate change

Ecological effects of climate change

Global responses: (Vegetation distribu-

tion, the biome level and species, plant

stress, direct mortality)

Landscape responses: (Vegetation's wa-

ter use, wetlands and Sea-level rise, hu-

man activities)

Direct effects:

« Agriculture

* Decreasing rainfall

» Temperature or rainfall

Indirect effects

* Profitability

* Regional productivity costs

» Regional and national food produc-
tion

« The number of people at risk of hun-
ger

Assessment Approach

Climate Change Impact Adaptation and
Vulnerability (CCIAV) assessments:

1) impact assessment.

2) vulnerability assessment.

3) adaptation assessment.

4) integrated assessment.

5) risk management-based assessment.
the integrated framework combined the
risk management and vulnerability ap-

The local nature of successful adapta-
tion

Building the needed competence, capac-
ity and accountability within local gov-
ernments in high-income nations was a
slow, difficult, highly contested process
that did not have to deal with climate
change and that was much helped by
prosperity and economic stability.

The vulnerability of low-income urban

Causes of land-use change

The major drivers of land-use changes
are human population, affluence, tech-
nology, political economics, political
structure, attitudes, and values.

« Economic incentives set by govern-
ment policies are a key cause of defor-
estation.

 Climate changes affect the major
drivers of land-use change can be an-

proaches.
The integrated approach is a simplified

way to understand the current risk and
vulnerability of the communities and use
climate projectionsto determine risk and
vulnerability.

PRA-based approach made a difference
recognize the communities’ current
adapting methodologies and their appro-
priateness to future climate alter scenar-
i0s.

dwellers to climate change is often as-

cribed to their poverty but it is far more

the result of failures or limitations in lo-

cal government.

Building local capacity “good govern-

ance”

Adaptation needs the attention of all

sectors:

» Housing and infrastructure policies

« Localillustrates possibilitiesand con-
straints

« important shift underway in many
agencies

Global issues

 environmental hazards, including dis-
asters

« strongly pro-poor

swered by postulating many scenarios of
the effects of local or regional tempera-
ture and precipitation changes on land-
use practices.

There are proposed reasons:

+ The social reason for the colonization
program was to relieve the population
growth along the coastal zones of Brazil.
 The political reason for settling Ron-
donia was to encourage Brazilians to set-
tle in the border community that was
once a part of Peru.

+ The economicreason resulting from a
recent drought. Individual farmers have
specific reasons for migrating to Rondo-
nia, but many of them moved because of
the opportunity to work on their own
land.

Assessment Steps for integrated ap-
proach

Step 1: Assessing the
socioeconomic context

Step 2: Assessing current risk and vul-
nerability

Step 3: Formulating a plausible future

current

Tackling policies

« supports and works with the reduction
of risks to other environmental hazards.
« buildson the knowledge acquired over
the last 20 years on reducing risks from
disasters in urban areas.

Ecological effects of land-use change

* Biodiversity reductions

+ Habitats

+ Land-use activities

« Soil-quantity and soil-quality changes

* The natural and the managed produc-
tivity system
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Rural communities

Urban areas

Land Use and Land Cover Change

Step 4: Assessing future risk and vulner-
ability

Step 5: Formulating an adaptation strat-
egy

Step 6: Identifying options to operation-
alize the adaptation strategy.

Case’s Recommendations

 Strengthen socioeconomic analyses

» Apply multiple climate scenarios

 Integrate community-based adapta-
tion (CBA) and ecosystem-based ad-
aptation (EBA) approaches

« Improve participatory approaches

« Integrate site specificcrop model sim-
ulations where possible

* Integrate an economic analysis

» Analyse the broader policy and plan-
ning environment

» Upscale to regional studies.

* is based on and builds a strong local
knowledge base of climate variabilities
and of the likely local impacts from cli-
mate change scenarios.

« encourages and supports actions that
reduce risks (and vulnerabilities) now to
begin the needed long-term changes; ur-
banization processes have difficult driv-
ers to change.

« recognizesthat the core is building the
competence, capacity and accountability
of city and sub-city levels of govern-
ment, changing the relationship with
those living in informal settlements and
informal economy.

* recognizes government policies must
encourage and support the contributions
to adaptation of individuals, community
organizations and enterprises.

« recognizes the key complementary
roles required by higher levels of gov-
ernment and international agencies to
support this requires major changes in
policy for most international agencies
that have long ignored urban issues and
major changes in how adaptation is
funded.

« builds into the above a mitigation
framework (if successful cities in low-
and middle-income nations develop
without this, global greenhouse gas
emissions cannot be reduced).

« buildsresilience and adaptation capac-
ity inrural areas given the dependence of
urban centres on rural production and
ecological services and the importance
for many urban economies and enter-
prises of rural demand for goods and ser-
vices

* Loss of extractable resources

» Water resources

« Certain land-use activities

At the biological scale

At the landscape scale

1) Changes in length of the growing sea-
son can be countered with the use of cul-
tivarsthatrequire either longer or shorter
growing seasons.

2) Photoperiod limitations can be over-
come by traditional plant-breeding pro-
cedures.

3) Greater warming or desiccation can
be dealt with by using drought-and heat-
resistant strains of crop species.

4) Moisture-conserving tillage methods
can be adopted.

5) Dryland agriculture may no longer be
economicin some areas, and demand for
irrigation water may decrease; however,
demand for irrigation may increase else-
where.

6) Improvementsin irrigation efficiency
can compensate some-what for in-
creased water demands.

Methods for studying interactions be-
tween land-use and climate changes
future conditions for two reasons: (1) the
current size, age, and species composi-
tion of temperate forests are unique and
have been strongly affected by human
activities; (2) global temperatures are
predicted to increase at an unprece-
dented rate.
a) Field and greenhouse studies
b) Models

= Global models.

= Regional models.

= Landscape-transition models.

Source: The author’s edition based on chapter 5.1
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4.2, Egyptian Climate Change Adaptation Index (ECCAT)

NDUE and GODA (2021) Defines Composites or indices an outcome of an elaborate sequential
long process with steps that need to be followed keenly. They outline that indices or composite
development, is guided by principles that are governed by a stepwise approach. In adherence to
the outline guidelines, this study adopted the framework by the Organization for Economic
Development, the European Joint Research Centre, The Notre Dame Institute and Other scientists
who have tried to come up with such indices in various economic sectors. This led to the
development of the Egyptian Climate change Adaptation Index (ECCAI)

The methodological process was based on the conceptual framework as presented in table 12
below. Post conceptual building, empirical application of statistical steps such as data selection,
aggregation, normalization, and visualization characterised data manipulation. The conceptual
framework was developed as a tool for indicator development and determinants development post
the literature review. A similar approach was applied by (ACOSTA et al., 2020, NDUE and GODA
2021) in the formulation of indicators for natural capital and Climate change adaptation in the
European Agricultural sector respectively. The desirability of the chosen indicators was
determined by the reviewed literature and the Egyptian general strategic plan for the Governorates.
The Joint Research Centre of the European Union credited the methodology and argued that the
subjectivity of indicators formulation is one of its strengths when supported with well-documented
evidence (OECD, 2008).

Data for all the indicators were gathered from the Egyptian general strategic plan for the Gover-
norates. Although questions may arise on the constancy and the robustness of the data, (ACOSTA
et al., 2020; PEYRIERE & ACOSTA, 2019) proposes further engagement of stakeholders in the
process to evaluate their key interests which can play a significant role in weighting the indices.
Stakeholder engagement was not part of this study necessitating further research to validate the
indices and updating of the subjective indicators. To ensure coherence and completeness of data
from the indicators, simple imputation by omitting uncomplete data was selected over the extrap-
olation and mean imputation due to their limitations of implausible assumption (ZHU et al., 2012).
They outlined the challenges of mean imputation on how it reduces variance thus changing the

correlation between indicators.

When working with multidimensional indicators with different units and dimensions, its essential
to subject the data to the normalization process (POLLESCH & DALE, 2016). Normalisation in
composite index development helps in indicator transformation into the uniform scale and unitless
numbers that aids in comparison(OECD, 2008). The min-max normalization method(rescaling
method) as outlined by (MAZZIOTTA & PARETO, 2013) was applied to align indicators with

12



both positive and negative relationships to the index thus reducing the effect of extreme values on
the index. Rescaling was chosen for its simplicity in application and the ability to eliminate

extreme values therefore removing outliers partially. Xi normalised

The min-max transformation method rescales the different indicators (Xi) into an identical range

(0-1) based on the minimum (Xmin) and maximum (Xmax) as presented in Equation 1 below.

"score" = |"direction” — "raw" data — reference point |

baseline maximum — baseline minimum

Equation 1

ECCAI = (readiness score — Vulnerability score +1) *50

Equation 2

ECCAI can be represented as a scatter plot of
readiness against vulnerability. The Matrix
provides a visual tool for quickly comparing

countries and tracking their progress through

time. The plot is divided into four quadrants,

delineated by the median score of vulnerabil- Few Present

Well Positioned
. . Challenges, Have :
ity across all the countries and overall years, Time to.Get with few
Ready Challenges

and median score of readiness calculated the

same way. Approximately half the countries
fall to the left of the readiness median and
half to the right. Similarly, half fall above the

Figure 1 Readiness Matrix
Source: Author’s edition based on (CHEN et

vulnerability median and half below.

al.,2015)

Red (Upper Left) Quadrant: Governorates with a high level of vulnerability to climate change but

a low level of readiness. These governorates have both a great need for investment to improve

readiness and a great urgency for adaptation action.

Yellow (Lower Left) Quadrant: Governorates with a low level of readiness but also a low level of

vulnerability to climate change. Though their vulnerability may be relatively low, their adaptation

may lag due to lower readiness.

Blue (Upper Right) Quadrant: Governorates with a high level of vulnerability to climate change

and a high level of readiness. In these countries, the need for adaptation is large, but they are ready
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to respond. The private sector may be more likely participate in adaptation here than in gover-

norates with lower readiness.

Green (Lower Right) Quadrant: Governorates with low level of vulnerability to climate change

and a high level of readiness. These countries still need to adapt (none of them have a perfect

vulnerability score) but may be well positioned to do so.

ECCALI scales measures using the “proximity-to-reference point” approach, which scores the level

of vulnerability and readiness by the distance to the ideal status, (i.e. least vulnerable is 0 and most

ready is 1). O for vulnerability or 1 for readiness is considered “full score,” and measure scores can

be used to assess distance from a desired state. Reference points in ECCAI as follow as reference

points for individual measures are provided in Table 12 below.

Table 3 Reference points for individual indicators

Sector Indictor Reference Baseline Baseline
point Min Max
Food Total area of cultivated land (thousand feddans) 20.12 \ 1.3 1929.67
No. Of livestock farms (farm) 228 1 2408
Rural population (population) 0 \ 0 5422698
Total cropped area (thousand feddans) 21.24 1.53 2171.12
Agricultural land percentage of the total area (%) 0.7% \ 0.0% 25.3%
Water Production of potable water (thousand m3/ day) 5748.7 26.6 5748.7
Per capita water production (litter. Day/ person) 1659.449 \ 1511.378 28171.84
Health Slum population (thousand person) 311.7708 0 311.7708
Capacity of sanitation (thousand m3/ day) 3461 \ 9 3461
Ecosystem No. Of natural protectorates (protectorate) 2 0 5
services Ecological footprint (gha) 1.36 \ 0.16 6.98
No. Of air monitoring stations (station) 31 0 31
No. Of garbage recycling factories (factory) 7 \ 1 7
Human habi- | No. Of civil airports (airport) 1 0 4
tat Length of paved roads (thousand km) 29.92 \ 0.99 29.92
Urban concentration (%) 24.0% 0.1% 24.0%
Unemployment rate (%) 1462%  2.17% 29.5%
Infrastruc- Population living under 5m above sea level (thousand @ 0 0 6171.613
ture population)
Total amount of electricity used (million million kwh = 23993.7 679 23993.7
annually)
Economic Governorates Performance Index in Empowering = 6.02 0.00 6.02
Readiness Small and Medium Enterprises
Governance Political participation in the vote on elections (%) 34.8% \ 0.00% 38.70%
Readiness governorates abilities to attract domestic capital 0.27 0.00 0.66
infrastructure and services availabilities for invest- = 0.26 0.00 0.33
ment attraction for small and medium enterprises
Social Readi- | Human Development Index (HDI) 0.743 0.699 0.794
ness Illiteracy ratio (10 years +) (%) 15.2% \ 4.3% 28.8%

Source: Author, based on the data availability on Egyptian governorate level
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ECCAI Matrix

0,65 1
(5]
@ Have great challenges, but are adopting solutions g :
L L
@ Well positioned with few challenges g | Cairo
3 |
0,55 Few present challenges, have time to get ready % I
I
@
® ® Greatest challenges and urgency to act 21
bt < |
(@] ] P o I
2 0.45 Some data are missing % :
2 Z
= |
o)
S ! e _ ® Alexandria
£0,35 Behera ﬂbakahleﬁ'za
§ Nati . . Gharbyah
ational vulnerbility average I ﬂqalxublyan_
________________________ - (040 5. S A
Kafr El Sheikh | Menofya Sharqiyah Port Said
|
0.25 Fayoum Assiut Aswan
L I
South Sinai 5‘ Souhag | Damietta Red Sea
o ® eVl Minia ' Luxor gyez  Ismailia
Matrouh  North Sinai o ValleY Qena : Bani Swaif
0,15
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Readiness score

Figure 2 Egyptian governorates distribution in ECCAI matrix
Source: Author’s edition

Red (Upper Left) Quadrant (Top priority/ Greatest challenges and urgency to act): Behara.

Yellow (Lower Left) Quadrant (Few present challenges, have time to get ready): Kafr el-Sheikh,

Assiut, Fayoum, Minia, and Qena.

Blue (Upper Right) Quadrant (Have great challenges, but are adopting solutions): Cairo, Giza,
Alexanderia, Qalyubiya, and Gharbyah

Green (Lower Right) Quadrant (Well positioned with few challenges): Menofya, Shargiyah, As-

wan, Port Said, Damietta, Red Sea, Ismailia, Suez, Bani Swaif, and Luxor.

Grey Some data are missing, For the governorates North Sinai, South Sinai, Matroh, New Valley

Their values were not fully presented especially for the readiness indicators.
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4.3, Framework recommendations

This part of the research is based on what was previously reached through the previous parts and
the chapters it contained, and analyses at all stages of the research, through methodologies and the
intellectual framework derived from the analysis of past experiences as pioneering global experi-
ences that achieved tangible successes that were positively reflected on the state of development
at regional levels. What has been previously studied, as well as what is related to it with national
development trends and the extent of the role that local regional units play in activating these
trends and aspirations at the national levels to curb climate changes, the conceptual framework
drawn up is dropped through a number of areas: (The study steps follow, methods and measures

and clarify the idea of difference, and the output of the stage)

4.3.1. The current Egyptian framework:

Presentation of the conceptual framework applied in the Egyptian case based on the reference
guide for preparing the general strategic plan for the governorates prepared by the General Organ-
ization for Physical Planning (GOPP), 2011; appears as follows:

THE FRAMEWORK FOR PREPARING THE GOVERNORATES STRATEGIC PLAN
oo ]
First Stage . Second Stage . Third Stage
LJ
Preparatory stadies el Current situation studies! vision/ . Strategy and development
(Setup and introduction) . long-term goals . perspective
- |
Data collection . Identify the @ - Setting up Issues and
S ™ ] [ . g et
. general = Future = different priority
gl = Previews studies = features of the g visi - scenarios projects
|| . 5 |(® E .z o |
23 Detailed Plan g |= [ goversorates ||| ¢ B .
o - » . S e . Strategy formulation
¢ =t % = egy
§ S“k;:o:de“ g % - Identify 3" ) E (Forces affecting the
;’ BeCToR 3 s »  features and : © Priority = preparation of the proposed
2| FEstablishmenta |2 5|5 assets = ? s.“::" . development strategy)
§_ system of 3 . § g::' er: < .
£|  documentation O L Analytical g AT . Executive program and
and GIS @ studies . schedules
el -
TIIIII'IIIIIIIIIIll.lIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIF
b - L3
1 Objectives and Goals 1= ; " ‘ e
E & MDGs & SDGs - National objective/ long-term goals : Main strategics :
2
—2—‘:.lll.llllll..llll‘.llll.l.lll.I.III-III‘IIIIIIIIIIIIIIIII'
Conclude __the __indicators | .
impacts on the governorate: = | *Comprehensive perspective of | J | :
Z || *Methods, tools and : the governorates. . T:e “":q'k T
5 techniques. = | *Identify resources and potentials | = ?“r)h:mo::: Pt NSRS,
§ * Information sources. » | *Identify the general features of . = slruclionp e f:".
O || *Detailed work plan. = | the governorate. . X nm. st o 2
* Preparing the general | » | *Identify resources and assets. . st
L_framework " -

Figure 3: The Current Egyptian framework
Source: The author’s edition based on GOPP 2011
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4.3.2. General methodology for preparing the strategic plan for the Egyptian governorates

The study steps are followed by the methodology of preparing the strategic plan for the provinces

as shown in the following figure

THE GENERAL METHODOLOGY FOR PREPARING ‘(‘onsidcll-ing that there
THE GOVERNORATES STRATEGIC PLAN is a detailed statement

for each stage

Preparatory studies (Setup and introduction)

J T T
Regulatory steps and Data collection for the Stakeholders' Detailed Action
procedures initial previous studies selection Plan

Current situation studies/ vision/ long-term goals

{
Identify the general features of the
governorates (for governorates and region)

Determine governorates SWOT

Identify features and assets analvals

| Future vision | I State the long-term goals

Competitiveness of the governorate and determine its
distinguished role in the region

Identification of projects that achieve development goals

Strategy and development perspective

Setting up different scenarios
Evaluate different scenarios | | Choose the viable scenario
-ldentify
priority Preparing the strategy in its final form.
projects Localize/ allocate those projects.
Development of operational Set the development
programs. schedule.

Approving the strategic plan for the
governorate

Handing over the developmental perspective
of the governorate

Figure 4: General methodology for preparing the strategic plan for the Egyptian governorates
Source: The author’s edition based on GOPP 2011

From the above, we find that there is a difference in the proposed intellectual framework for pre-
paring the strategic plan for the provinces, and the intellectual framework previously discussed
through global experiences, for example, we find that the "vision formulation™” process is better
for it to come at an advanced stage, relying on the national vision to provide the best translation of

the national goals at the provincial level.

17



4.3.1.1. First Stage, Preparatory studies

The following is the detailed methodology for the first stage, and as mentioned earlier, emphasis
must be placed on the vision set for the region (the governorate), and emphasis must be placed on
formulating and translating the goals that achieve that vision, with an emphasis on the process of

community participation among the relevant parties.

First stage: Preparatory studies (Setup and introduction)

Establishing a documentation system and -Presentation of
2 GIS the final project
[ Mechanisms | P

-Address the President of]
GOPP  Mr  Governor to
prepare for the governorate
{strategic plan

-(Request to set a date for a
meeting to explore the future
vision of the governorate)

Forming/ selecting development partners
and working groups (Stakeholders)

-Identify the relevant development partners

-Interests' description and participation areas

-Forming basic and sub-working groups
Create a detailed work plan

-Detailed program timetable for the project
phases and steps

-Specific tasks for each step

-Monitoring and follow-up work efficiency
-(Monitoring system and the quality of output
and mformation systems)(Quality Assurance)

-Representatives from the agencies’
specialized departments

** Review the proposed stakeholders
list.

-The office makes contacts to
identify stakeholders

-Interview the governor of the
consulting office to start work
and identify stakeholders

-Initial  meetings  of lhel Preparatory presentation I
governorate and the local
council -Clanfy and discuss the general framework
and stages process
~The role of development partners and the
proposed approaches.
-(Report & PowerPoint)

-Collecting  information and
reviewing  previous  studies,
approved policies and plans
and sectoral plans

Collect data and necessary studies to
define the framework of the action plan

-Authorities and agencies that mvolved study
~The admimistrative and  mstitutional
framework for the governorate

Previous study of the study area
(governorate)

Inventory of previous studies: and regional surroundings.

Results

-Results of previous plans (different
levels and urban areas)

-Projects of a regional nature server
to the governorate as a whole
-Study the extent of the
governorate’s influence with
previous studies and plans (actual
and operational position)

*Previous studies of the governorates Provide a summary of each study.
and its region located. * National various sectoral and affecting
* Cities and villages previous studies of the governorate plans

-Results and indicators from all
previous studies and reviewing what
has been realistically implemented

the governorate and therr immediate* Regional development strategies

Figure 5: First stage, Preparatory studies
Source: The author’s edition based on GOPP 2011
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4.3.1.2. Second Stage, Current situation, vision and long-term goals

It is for preparing the strategic plan is the main stage, where studies of the current situation and
formulation of the vision and sectoral goals, in order to reach the foundations of the formulation
of the strategic plan but based on the proposed scenario after the national vision has been empha-
sized, appropriate indicators and methods must be used for each region (governorate) separately,
based on the region’s characteristics. one of the most important steps within the stage is to identify
the resources and assets that contribute directly to the formation of priority use areas or specialized

areas.

Second stage: prepare and analyze of the current situation studies /
formulate the vision/ long-term goals/ sectors priorities in Governorate

.|IllIIIIIIIIIIIIIIIIIIIIIII
vecnansms . e utcomes

N
-Use many analytical™ s Varfous data and Current Preparea || Current  situation S
methods = |nformation collection. situation summary i e
<Use indicators o] 3 report First _step (deflning ““’r s
present  the curent : Monitoring and data Situation describing general governorate’s
situation - analysls. analysis important (|l fearures) the maim .
« Holding \\‘ulkshnp% .' SEssssssssssssaa region and intervention at the sovernorate pess .
with stakeholders and| & Contact governorate’s * Assets (exist governorate (|| 4 reoionnl levels. "
mplementation - leaders. . resources) information - — =
partiers. a . Second _step _(Identifyin o
-Holding:  workshops| = Stakeholders . m resources _and _assets) and -
with relevant parfies| 3 Preparation (Intensive = Vision assessing resources and assets -
and stakeholders : meetings - individual : Long-term indicators ; . :
- Holding technical and . Interviews). . goals sssvwwnnnee|[Thind ste Analytical = .
sectoral workshops Sssssssssnsspannna® M| andd ans ol " : :
o |analysis). . s .
) = || Specialized anatytcal studies | 2 5 .
1 '\ \ : Papels  of  the relative « = :
AN ed SRR Gttty cedburcay E unp?ltau-:c of areas withun the ;_ : :
1- Material and spatial resources, Ditermins “l—— S
2- Capital and human resources th b o ; =te
e Fourth _ste Vision _and]l "= *
d:::‘..m‘ gkllled).. important . long-term_goals) comparing .:.: . .
i m.l’: 4—Teclmlul=moum:. issuesof the o the cument governoratefl™ = 3 E
X Yochuilcal resoirons (hIsksy, reglon or visions ar the national and . .o
heritage, okl e governorate =liregional kevel e : :
cultural chacacteristics ..) l‘_ung-jnd shpﬂ-rmp ’;z,""l"‘ s o
Sectors’ role in achieving the .o
g | ‘ Vision. . »
af a o
Establishing a realistic visionfor the = Set up oo 3 Filth step (Seetors’ priovity . .
region or governorate development development goals in the governorate) ( . _: -
A dugtal copy of reports, -
.| Strategy formulation | J maps and workshops filitsdunnns s
' (The third stage) ’ and meetimgs.
Appendices and mdications.
Maps at 17225000 scale
Executive Sununary,

Figure 6: Second stage, Current situation, vision and long-term goals
Source: The author’s edition based on GOPP 2011
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4.3.1.3. Third Stage, Strategy formulation

This stage requires a reformulation, especially of the outputs, to reach the planned land uses, and

not just formulating a strategy to suit the planning level under study.

Second stage
(V'Nu [ Goals / Pn]ecn.)

Third stage: Strategy formulation/ the
developmental governorate perspective

*Report Issues prioritles.
*Draft report of the
governate strategle plan.
*Report and temporary
structural planning
requirements panel for
governorate.

*Appendices and detalls of
each of stakeholders and
consultative program.

* Developmental
Perspective Report.
*Maps at 1 /25,000 seale
*Convenlent presentation
(slides - MMm materdal -
graphics - maps - pictures -
wes)y Including discussions
with stakeholders.

I A) Strategy formulation | B) developmental
H gavernorate
|- Holding 1- Preparing strategic driving * 9 2 Selecting projects perspective
. forces: and issues priorities:
| workshops with ~ = " .
:| development Formulating the influencing Report of substantive c
:| partners, :  forces when preparing the issues and occasional * Main governorate
|- Holding sectoral = proposed development strategy. Cross-cutting issues. A
b = Availability of resources * Trend's analysis and ~ * Future vision.
| eciahope, = National causative factors
| Holding ational plans. ors. + General and sub-goals
: | workshops with * Market forces. _ * Selectmg projects to }
H * Stakeholders’ expectations. accelerate » Governorate strategic
1| related parties, , YAty
B * Socio-economx situation. development. plan.
3. Strategy formulation * Proposed projects.
¢ ! )
I Establish an implementation Finalizing the plan and
uhkv“:t;?vhul.” program, timetable, and submitting it to obtain official
stakeholders consultations accreditation.
R YN PRSI N N RN TRXTNLN r—1
s { i i l 3 Drafting the governorate
i s i u:‘::mlegy e > n::m plan. The opinions and comments
. g : . proposed by stakeholders (in two
i prrki goals and projects Distribute¥fie draft to weeks).
p s prominent stakeholders. =
: Prepanng vlagical strategy | L Governorate Stral; Plan:
. framework. Show draft to prominent 1- Appendices
------- -r...._..._1-.--.n-- m..mn(hm'“b) 2_ Shktloldm Iﬂvoh@d Iﬂ
The preparation of I 1 the process.
overlapping scenarios. 1- Stakeholder’s approval. 3. Consultation program as
! 1 2. Official approval of the implemented.
Evaluation of scenarios. governorate municipal council.  4- Temporary requirements.

Figure 7: Third Stage, Strategy formulation

Source: The author’s edition based on GOPP 2011
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4.3.3. Proposed general methodology - modified - for strategic plan for the Egyptian governorates

According to what was previously listed, the amendments requested to be added can be summa-

rized as follows

THE GENERAL METHODOLOGY FOR PREPARING
THE GOVERNORATES STRATEGIC PLAN (modified)

Preparatory studies (Setup and introduction)

fmm————— 2 v I ¥

! Future | Regulatory steps and Data collection for the Stakeholders' Detailed Action
i vision ,' procedures initial previous studies selection Plan

]

7 —r W

Identify the general features of | Use appropriate indicators and ;léd.&:; 'ro}' ; Determine
the governorates (for | each region (governorate), based on the |,  governorates SWOT
governorates and region) e e characteristics : analysis

State the long-term goals

Competitiveness of the governorate and determine its
distinguished role in the region

for new evaluation

methods : Preparing the strategy in its final form.
1

Localize/ allocate those projects.

Development of operational Set the development
programs. schedule.

Approving the strategic plan for the
governorate

Handing over the developmental perspective
of the governorate

Figure 8 Modified general methodology for preparing the strategic plan for the Egyptian
governorates.

Source: The author’s edition
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4.4,  Testing of Hypotheses

Verification of testing of the hypotheses

Four proposed hypotheses were tested in the course of the work, and this section presents the
confirmation of the hypotheses. 1) There is a higher likelihood that Egyptian institutional/ govern-
mental systems have not been ready for handling the complexity of climate change hazards; 2)
There is likelihood that Egypt has no LED policies currently applicable to combat climate change
hazards; 3) The application of LED is more likely to be the most appropriate approach to adapt
climate change; 4) Applying LED is not the only proper answer to climate change but also to

improve solving the social-economic problem and sustainable development.

Table 4: Hypotheses testing relatives to research questions and methodologies

Research
Tools

Research
methodologies

Research
Questions

Hypotheses Chapter  Testing of

Hypotheses

There is a higher Whatarethekinds Deductive Theory& 2.1 Partly
likelihood that Egyptian and types  of Operationaliz 2.2 Approved
institutional/  governor climate  change ation
systems have not been hazards in Egypt?
ready for handling the
complexity of climate
change hazards.
There is likelihood that What are the local Deductive Theory& 2.3 Approved
Egypt has no LED economic Observation
policies currently  development
applicable to combat policies that
climate change hazards.  provide the

competitiveness?
The applicationof LEDis How to develop Comparing case Operationaliz 5.1 Approved
more likely to be the most the LED process studies ation
appropriate approach to to achieve a real
adapt climate change. development in

the regions?
Applying LED is not the How conceived Analytical Observation 5.2 Partly
only proper answer to policies can deal 5.3 Approved

climate change but also to

improve solving the
social-economic problem
and sustainable

development.

with the current
development and
planning
limitations of the
Egyptian
contexts?

Source: The author’s edition
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5. CONCLUSIONS AND RECOMMENDATIONS

Part five is the final part of the study, and it highlighted the summary, conclusions and recommen-
dations of the work. It presented the summary and findings based on the objectives of the research.

It further stated the policy interventions to adapt the climate change hazards in Egypt.

5.1. Climate change Hazards

Main concept/ policies of adaptation, mitigation is related to the issues in the region mainly the
social issues fit more the adaptation concept, but the physical and environmental impact need mit-

igation approach to make a real effect to achieve the sustainable development.

Table 5: Climate change adaptation /mitigation polices related to the main issues

Equitable emission targets

o Implies total emission cuts of 30% for developing countries.

e Population changes would amount to per capita reductionsin developing countries
close to those suggested for developed countries.

o Larger reductions, which are necessary to ensure that emissions are stabilized at a
level that will prevent the global temperature from rising by more than 2° C, would
leave developing countries with very little room to manoeuvre in terms of increas-
ing their consumption of energy from traditional sources.

Energy transition

o itisresponsible for over three quarters of total GHG emissions but is also inextri-
cably linked to economic activity and the fulfilment of human needs.

e The Agency maintains that “mobilizing all this investment will be challenging”.

Consumption and emission targets

e Using a product life-cycle approach, the environmental repercussions of produc-
ing various goods (such as GHG emissions) will need to be incorporated in the
calculations of environmental pressures related to the consumption of these goods.
Such assessments will have a bearing on the calculation of equitable targets.

e Developed countries will become increasingly service-oriented, shifting away
from high-emission industries such as iron, steel, aluminium, chemical, glass, and
paper production. “Outsourcing” the production of fossil-fuel-intense, high-emis-
sion goods to developing countries has been occurring for some time.

Poverty and adaptation Investment approaches to mitigation

e more equitable distribution of economic e countries will no longer have the option of following a
growth, access to resources, greater equity traditional fossil-fuel-dependent development path
between genders and social groups, and in- e strong win-win possibilities for both developed and de-
creased participation in local decision-mak- veloping countries in terms of increased energy efficiency
ing (especially by the poor)

Local engagement and adaptive capacity

o resource availability and by access to social
and economic networks, entitlements, insti-
tutional support, education and technology-
are unevenly distributed

Policy integration and coherence at the na- Mitigation regimes

tional level o the regulation of fuel portfolios as well as emission levels,

o integrated not only into development policy economic incentives, technological support, and educa-
in general but also into policy areas such as tion

Environmental

Socio-economic

Legal
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poverty reduction, rural development, disas-
ter risk management, water resources,
health, and infrastructure investment

Forestry and land use

o large-scaleshift in land use towards the production of biomass for fuel generation,
as evidence suggests that there may be significant trade-offs related to food secu-
rity and food prices.

o Issues such as these highlight the importance of using an integrated approach to
address challenges linked to climate change.

Physical

Source: The author’s edition based on chapter 3.1

5.2,  Climate change Hazards in Egypt

Climate change impacts through regional development policies target all regions and cities to sup-
port job creation, business competitiveness, economic growth, sustainable development, and im-
prove citizens' quality of life. The government adopts its national policies and measures, since
these are vital for the protection of existing investments, and simultaneously secures growth and
sustainable development.

Related to the National Strategy, it aims to 1) Increasing the flexibility of the Egyptian community
in dealing with the risks and disasters; 2) Enhancing the capacity to engage and contain climate-
related risks and disasters for adapting temperature increase and water scarcity, and the precipita-
tion and sea level rise; and 3) Reduction of climate change- related disasters; field and theoretical
observing the different sectors of the community, appropriate support of the existing projects, lo-
cations and designs for new projects.

According to the main environmental issues in Egypt, they are 1) Confusion in the Legal Frame-
work Governing Planning for Regional Economic Development; The legal basis for planning in
Egypt stems from two key laws: 1. Planning Law No 70 for the year 1973: The national socioec-
onomic plan; 2. Strategic Planning According to the building Law No 119 for the Year 2008: The
Strategic Plan; 3. The National Centre for Planning State Land Uses (Presidential decree number
153 for the year 2001): Counting and reforming the state lands and preparing the general planning;
and 2) Weak Institutional Relationship Between Public Research Institutions and Universities and
Regional and Local Actors Engaged in Economic Development; According to the Local Admin-
istration Law, the governor shall act to support cooperation between the governorate institutions
and universities and research institutes which are located within the governorate area, to serve the
environment and promote the local society. However, the governor role in practice is very limited
in the economic development at the local level that efforts are predominately either executed at or

planned by the central level.
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Sectoral impacts of climate change: Climate change - with its many dimensions (social,
environmental, economic and political) - is expected to lead to multiple impacts at various scales
and levels. The impacts on natural ecosystems will be reflected on all socioeconomic levels,
affecting livelihoods and human well-being. The prevailing climatic conditions in the Arab region
have highly significant impacts on the different components of the ecosystems. Major impacts
could be attributed to the inherent fragility of the dominating arid ecosystems of the region. These
arid ecosystems are generally characterized by inferior physiochemical properties, the weak
resilience of soil resources and relatively limited availability of surface/ground-water resources.
According to administration levels and their relation to adopt the climate change hazards, the fol-
lowing Table .5 illustrate how could adaptation policies work by the regions.

Table 6: Adaptation policies for climate change hazards along economic regions

Region Climate Change Adaptation Policies
Water resources Agriculture and food security Sea level rise, coastal inun-
dation and erosion
1) Cairo —Water recycle usage
for garden irrigations
2) Alexandria —Water recycle usage —Rocky barriers, sea walls,
for garden irrigations wave barriers
—Beach maintenance
3) Delta —New irrigation tech- —Use different water resources —Rocky barriers, sea walls,
niques —Develop the crop cycles wave barriers
—Water recycle usage —Use the new agriculture techniques
4) Suez Canal —Water recycle usage —Rocky barriers, sea walls,
for garden irrigations wave barriers
5) Northern  —New irrigation tech- — Use different water resources —Create bumpers in the
Upper Egypt  niques —Develop the crop cycles highlands
—Water recycle usage —Use the new agriculture techniques
6) Asyout —New irrigation tech- —Use different water resources
niques —Develop the crop cycles
—Water recycle usage —Use the new agriculture techniques
7) Southern —New irrigation tech- —Use different water resources —Create bumpers in the
Upper Egypt  niques —Develop the crop cycles highlands
—Water recycle usage —Use the new agriculture techniques

Source: The author’s edition based on chapter 3.2

5.3.  Local Economic Development

As mentioned, LED stakeholders should believe that climate change activities have a potential for
economic development. Therefore, the stakeholders should support mitigation and adaptation
initiatives contribute to local economic development. As they uphold the potential of mitigation
and adaptation initiatives. Additional qualitative data should be obtained through stakeholder
interviews. For example, 1) Mitigation and adaptation initiatives were both perceived as a potential

for economic development by all stakeholders; 2) Stakeholders of the same stakeholder group did
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not differ between the perceived potential for mitigation and adaptation; 3) LED consultants
perceived the potential for adaptation higher than other stakeholder groups; 4) Stakeholders within
the energy sector did not distinguish between mitigation and adaptation; 5) LED consultants did
not care about distinguishing mitigation from adaptation initiatives as long as they contribute to
the objectives of LED; 6) Mitigation and adaptation were considered to have an impact on job
creation, skills development, and inventiveness; and 7) Stakeholders could identify the economic

development potential for mitigation more easily than for adaptation.

5.4, Case sludies

There are three main categories for the case studies related to the urban/physical status. Therefore,
the settlement scale are two main domains which are the rural communities and the urban areas,

and for the larger scale and different connections land use change would be the related response.
5.4.1. Rural communitics

The main focus highly dependent upon natural resources, face particular obstacles in responding
to climate change that increase their vulnerabilities to its impacts. Therefore, Climate change plan-
ning requires a shift from a “predict-then act” approach to a “no regret” approach. It requires an
understanding of vulnerabilities and investments in resilience. The vulnerability of communities
to climate change must be considered within a wider socio-economic context. Because climate
change can change over decades, socio-economic change can have a larger impact on communities
in a much shorter period of time, potentially reversing a vulnerable environment. It is essential for

climate change vulnerability assessments to analyse socioeconomic dynamics.
5.4.2. Urban Arcas

Two main points related to the climate change adaptation into the urban areas are: 1) Within dis-
cussions on climate change adaptation, there is too much focus on trying to calculate the funding
needed for adaptation without recognizing the political and institutional constraints on adaptive
capacity and without discussing the institutional mechanisms to get the needed funding for adap-
tation to those who can use it well — including community-based or grassroots-led initiatives. 2)
Almost all adaptation is local and, to be effective, needs strong local knowledge and strong local
adaptive capacity. Certainly, for urban areas, there need to be CAPAs and, very often, smaller-
scale LAPAs —especially for the settlements or areas most at risk. These, in turn, can also promote

learning and innovation on how public policies and investments can work best with community-

26



based adaptation. They also provide the practical experience on which NAPAs can be much im-
proved....those systems are often connected to rural locations at great distance from urban

centre.
5.4.3. Land use and land cover change

There are two aspects to considering impacts of land use: effects of land use on climate change
and the effects of human-induced climate change on land use. The direct ecological effects of the
land-use and climate change are dominated by the land-use change effects, at least over the period
of a few decades. Because climate-change effects are largely determined by land-cover patterns,
land-use practices set the stage on which climate alterations can act. Determining the effects of
climate change on land use involves resolving direct biophysical effects as well as management
responses to climate impacts. Climate change might constrain or mandate particular land- man-

agement strategies (e.g., irrigation); however, these options will be different for each case.

5.5. Egyptian Climate Change Adaption Index (ECCAT)

According to the previous calculations and the scattered diagram for the Egyptian governorates
are distributed as follow: Red (Upper Left) Quadrant (Greatest challenges and urgency to act):
Behara; Yellow (Lower Left) Quadrant (Few present challenges, have time to get ready): Kafr EL
Sheikh, Assiut, Fayoum, Minia, and Qena; Blue (Upper Right) Quadrant (Have great challenges,
but are adopting solutions): Cairo, Giza, Alexanderia, Qalyubiya, and Gharbyah; Green (Lower
Right) Quadrant (Well positioned with few challenges): Menofya, Shargiyah, Aswan, Port Said,
Damietta, Red Sea, Ismailia, Suez, Bani Swaif, and Luxor; and Grey Some data are missing, For
the governorates North Sinai, South Sinai, Matroh, New Valley Their values were not fully pre-

sented especially for the readiness indicators.
5.6. Egyptian Framework recommendations

Hybrid the ECCAI into the strategic plan framework to enhance the vision and built-up reliable

scenarios dealing with the stakeholders to activate Local Economic Development principles.
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6. NEW SCIENTIFIC FINDINGS AND THEIR UTILIZATION

The study finds that there are advanced developments in climate hazards modelling where scholar
is performing extremely well in expressing new skills in finding sustainable solutions. On the other
hand, policy makers are at advanced stages with coming up with the best policies for mitigating
and adapting these hazards. Albeit of these developments, a wide gap exists between the two
groups. Reducing the nature of the gap between policy makers and researchers or scientists is a
plausible pathway towards sustainable climate change hazards adaptation. Therefore, this study
recommends the adoption of transdisciplinary approach towards climate change hazards adapta-
tion through adoption of measures that transcends beyond the respective disciplines and speciali-
zations to ensure a hybrid-model for solving the hazards is arrived at and designed.

6.1, New Scientific Achievements/Observations

6.1.1. Developing the climate change policies implementations for adaptation

= Proposed future directions in exploring the interactions between land-use change and climate
change.
1) Transdisciplinary studies of land-use and climate-change effects are necessary. For example,
economic, political, and social changes must consider ecological responses, and vice versa.
Also, biologists need to work with climatologists to develop climate models at spatial scales
that are useful in assessing the state of the biotic system. Scientists need to be aware that many
problems are not solvable based on a single-discipline approach.
2) Spatially explicit models at local and regional scales are necessary to relate land-use changes
to climate change. Many management questions are at the landscape or regional scale, and land
management tends to occur at these scales. If these models have biologically relevant and soci-
oeconomically meaningful interfaces and outputs, then these models can meet many of the

management needs.

= Proposed new climatic and ecological inputs into the developmental process, the strategic plan
framework updates.
= Developed the adaption index to classify the Egyptian governorates based on ECCAI. As shown

in the following figure
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Figure 9 Egyptian adaption index visualisation on the governorate level
Source: Author’s edition made by GIS 10.7

6.1.2. Developing the tasks of the executive institutions Sector

= Establishment of strong and joint cross-sectoral taskforces for developing and editing the plans
methodology for implementing the new economic projects and their allocation based on the
climate change adaptation policies.
= Information needs to be collected on how climate change (as compared to other confounding
factors, e.g., land-cover change) will affect.
= The spatial distribution of natural vegetation (particularly rare species or those at the edges
of their ranges), human population, land-use practices, and land-cover types.
@ The distribution of natural and human-induced species movements (including movements
of humans).
@ The distribution and frequency of disturbances (e.g., hurricanes, tornadoes, fires, and in-
sects) and the responses of organisms to disturbance.
s Changes in patterns of economic growth and the resulting need for land-use change (e.g.,
for agricultural expansion).
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= There is a need for developing a framework embracing for open sharing if the collected climate
data for the different stakeholders and experts and the public. This will increase the reliability,
accessibility and availability of the information.

= Establishing a multiagency governorate teams for monitoring, reading and validation of the
climate change adaptation in line with the general development agenda remains imperative for
the whole Egypt in pursuit for achieving SDGs.

6.1.3. Developing the higher education

= Develop some courses and curriculums for the ecological planning, hazards management, and
economic approaches to adapt climate change hazards.
= Focus on the local communities and stakeholders power techniques, Scientists need to assist
policy makers, stakeholders, and the public by:
o Providing information linking climate change and land use.
o Defining what climate change would mean (in an ecological, social, health, political, and
economic sense); and
o Relating people's lifestyles and energy choices to environmental consequences (e.g.,
demonstrating the effects of automobile and other energy use on climate change, pointing
out the repercussions of local and regional land-use activities on the global environment,

and identifying the per capita impact of human population and consumption).

6.2,  Policy Implications and Eecommendations

To achieve the Paris Agreement together with the SDGs, countries must accelerate their level of
commitment whether at the National, regional, or local level. This is achievable through establish
of government mechanisms those shall oversee a coherent development and climate change haz-
ards control framework in place. A framework that is defined by sustainability at its core. To de-
velop such a framework, interdisciplinary research is not enough especially in those issues that
interferes with different stakeholders’ interests. Therefore, in coming up with sustainable policy
directions and guidelines territorial development, adopting a transdisciplinary approach would be

a potential solution for future developers.

6.3.  Future Research areas (Fundamental research)

= Relation between causes of land-use and actual land-cover changes-How can the causes and
effects of these relations be clarified?
= Paleoecology-How have species and ecosystems responded to climate changes in the past?

Note that predicted changes are different from past climate alterations.
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= Agriculture- What are best land-use practices on tropical and temperate soils? Can use of na-
tive species offset climate-change effects on agriculture? Can use of species from warmer en-
vironments offset effects of temperature increases?

= Testing the stakeholders and the expertise knowledge in the applicable adaption policies in
different settlements status.
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7. SUMMARY

Climate change as an additional stress is threatening habitats, ecosystems and land globally. The
effects of climate change are projected to have adverse effects on developing countries and Egypt
in not an exception. Additional to the current global situations concerning the impacts of long-
term climate variability and extreme weather events, continued heatwaves and increasing sea level
rise are dominating across Egypt. The Paris Agreement (2015) delineates the importance of GHGs
emissions mitigation and adaptation measures, which should be officially implemented by 2020.
Egypt is among the pioneer countries that ratified the accord in its preliminary stages. This was a
significant milestone in committing towards combating climate change across the country.
Despite, Africa being rated the least among the continents contributing to the atmospheric
pollution, it continues to be responsible for the least global emissions (estimated at 4%). Although
they contributed to anthropogenic emission slightly, Egypt and the rest of the continent are highly
vulnerable to the impacts of long-term climate variability and extreme weather events. Increased
water shortages, changing rainfall patterns, sea level rise, desertification and frequent heatwaves
are some of the challenges associated with climate change presently being experienced across
Egypt putting the countries development path at risk.

Considering the vulnerability of climate change hazards and its massive contribution to the socio-
economic development of many nations including Egypt. The research tries to provide some
applicable proactive policies which can deal with one of the most difficult problems in the future
by developing countries in general and for Egypt in practice. The problem concerns the threats
that climate change might have to developing countries’ development potentials and natural
resources. The purpose of the study was to invent a LED policies and projects for providing an
adaptation and allocating them spatially, this has the ability to monitor and deals with the climate
change on the regional level in Egypt. Specifically, the study aimed at: Defining the relation
between the LED policies and the climate change hazards; Studying the applicability of the LED
policies on the climate change hazard and regional development; Studying international case
studies dealing with climate change adaptation; and Testing the efficiency of the policies within
the limitation of the Egyptian context. The research has state four hypotheses: 1) The application
of LED is more likely to be the most appropriate approach to adapt climate change; 2) Applying
LED is not the only proper answer to climate change but also to improve solving the social-
economic problem and sustainable development; 3) There is likelihood that Egypt has no LED
policies currently applicable to combat climate change hazards; and 4) There is a higher likelihood
that Egyptian institutional/ governmental systems have not been ready for handling the complexity

of climate change hazards.
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According on that, the main adaptation and mitigation policies are related to the issues in the region
mainly the social issues fit more the adaptation concept, but the physical and environmental impact
need mitigation approach to make a real effect to achieve the sustainable development. However,
Climate change impacts through regional development policies in Egypt target all regions and
cities to achieve general development goals and objectives. The government adopts its national
policies and measures, since these are vital for the protection of existing investments, and
simultaneously secures growth and sustainable development. The National Strategy aims at
achieving the following goals: 1) Increasing the flexibility of the Egyptian community in dealing
with the risks and disasters; 2) Enhancing the capacity to engage and contain climate-related risks
and disasters for adapting temperature increase and water scarcity, and the precipitation and sea
level rise; and 3)Reduction of climate change-related disasters; field and theoretical observing the
different sectors of the community, appropriate support of the existing projects, locations and
designs for new projects.

For the environmental issues in Egypt, Clarify the planning approach that will be adopted at the
regional level: The different institutional actors, will have different roles in the planning process.
The reforms’ goal to lead the planning for economic and urban development, in accordance with
the state general policies and a framework for regional planning drafted by the central government.
Climate change - with its many dimensions (social, environmental, economic and political) - is
expected to lead to multiple impacts at various scales and levels. The impacts on natural
ecosystems will be reflected on all socioeconomic levels, affecting livelihoods and human well-
being. Major impacts could be attributed to the inherent fragility of the dominating arid ecosystems
of the region. These arid ecosystems are generally characterized by inferior physiochemical
properties, the weak resilience of soil resources and relatively limited availability of surface/
ground-water resources.

LED stakeholders should believe that climate change activities have a potential for economic
development. Thus, the stakeholders should support adaptation initiatives contribute to local
economic development. Additional qualitative data should be obtained through stakeholder
interviews as: adaptation initiatives were both perceived as a potential for economic development
by all stakeholders; that the energy sector did not distinguish between mitigation and adaptation;
Most of them rated the potential based on a gut feeling rather than on knowledge; they could
identify the economic development potential for mitigation more easily than for adaptation;
Stakeholders believed that fire management, replacing flaming light bulbs with energy efficient
lighting systems and solar power usage have the highest potential for economic development; LED
consultants perceived the potential for adaptation higher than other stakeholder groups; both of

them with a background in the energy sector provided more qualified answers; The generally high
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ratings suggested that stakeholders overrated the economic potential and did not differentiate much
between initiatives; and that rating was based on the stakeholders’ level of knowledge, their
priorities, and especially their personal motives and experiences.

There are three main categories for the case studies related to the urban/physical status. Therefore,
the settlement scale are two main domains which are the rural communities and the urban areas,
and for the macro scale and different connections land use change would be the related response.
Rural communities are mainly focus highly dependent upon natural resources, face particular ob-
stacles in responding to climate change that increase their vulnerabilities to its impacts. And for
the urban areas that inappropriate to conceive of “the problem” as mainly one of a lack of funding.
And those systems are often connected to rural locations at great distance from urban centre.
Land-use changes are having major ecological repercussions at a variety of biological scales. Be-
ing able to project effects of particular land-management strategies requires an understanding of
the socioeconomic and biological aspects of land-use decisions. Such research will involve inter-
disciplinary efforts and will provide a better understanding of potential impacts of global change.
The study finds that there are advanced developments in climate hazards modelling where scholar
is performing extremely well in expressing new skills in finding sustainable solutions. Therefore,
this study recommends the adoption of transdisciplinary approach towards climate change hazards
adaptation through adoption of measures that transcends beyond the respective disciplines and
specializations to ensure a hybrid-model for solving the hazards is arrived at and designed. And
the study has examined the adaption index by calculating the ECCAI on Egyptian governorate
level, and combine the results to update the strategic plan framework.

Proposed future directions in exploring the interactions between land-use change and climate
change. 1) Transdisciplinary studies of land-use and climate-change effects are necessary to de-
velop climate models at spatial scales. 2) Spatially explicit models at local and regional scales are
necessary to relate land-use changes to climate change. Many management questions are at the

landscape or regional scale, and land management tends to occur at these scales.
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