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ARAB ENVIRONMENT: FUTURE CHALLENGES

Preface

Arab Environment: Future Challenges is the first annual report produced by the
Arab Forum for Environment and Development (AFED). The policy-oriented
report is designed to evaluate the progress made towards the realization of sus-
tainable development goals and a good environmental quality. It also examines
the Arab contribution to global environmental endeavours.

AFED was proclaimed as a regional non-governmental organization in June
2006, at the conclusion of a conference on Public Opinion and the
Environment, organized in Beirut, Lebanon, by Al-Bia Wal-Tanmia
(Environment & Development) magazine. The conference deliberated on the
results of a pan-Arab survey tracing the environmental views of the public in
Arab countries. The outcome has been reflected in AFED’s mandate, which gave
its work a demand-driven impetus. AFED aims at encouraging Arab societies to
protect the environment and use natural resources in a sensible manner, ulti-
mately resulting in sustainable development. The Organization has embarked on
a wide ranging programme of activities, the main one being an independent peri-
odic report on the status of Arab environment. The present report launches a
series of other reports to follow, each of which will concentrate on specific top-
ics of particular significance to the Arab region.

Alongside tackling major local and global issues and challenges, the outcome of
the report is also meant to serve as a baseline for the state of Arab environment,
in a manner that will allow measuring progress in the future. It has been devel-
oped to set benchmarks, by means of evaluating the state of the environment
under different sectors. Moreover, the AFED report is meant to be independent,
reflecting the views of the civil society, by relying on the wide participation of
researchers and academic institutions, in consultation with active sectors of the
society, while ensuring synergy with other initatives.

The approach to preparing the report has been to build on existing knowledge of
environmental issues. It stresses partnerships, takes advantage of ongoing moni-
toring and research. It promotes the incorporation of the traditional approach of
a State of the Environment report into the design of policy-driven, science-based
assessments, stressing major issues and challenges.

Based on analysis of the best data available, the report targets the general public
as well as policy and decision makers in public and private sectors. Data has been
collected from reliable national and international sources, and cross-checked with
experts and research institutions. One of the main constraints in preparing this
report has been a lack of reliable and coherent national data in various sectors.
To overcome this difficulty, authors of the different chapters were selected from
among experts with extensive experience in their research areas, who could rely
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on first-hand information directly from the field. Wherever possible, authors car-
ried out field surveys to collect accurate and up-to-date data. Some countries of
the region are not included in certain tables due to lack of data. Where data gaps
still persist, the report tries to identify them in view of triggering further field and
laboratory research, not only to collect and collate existing data but to establish
permanent reliable monitoring centres and databases.

The Arab Environment Report attempts to answer five key questions:

1. How are environmental conditions in the Arab world changing?

What are the causes of environmental deterioration, and how is it linked to

human activities and other stresses?

Why is environment a significant issue to the Arab world?

What is being done about it? How is society responding to the issues through

public and private initiatives?

5. Are the measures taken to limit environmental degradation and deterioration
of ecosystems enough?

bl

The report provides an easily understood overview of environmental issues for the
non-scientist without frustrating the scientific accuracy of the issues discussed.

The editors wish to thank all of those who supported this initiative, and specifical-
ly Dr. Mohamed Kassas, who was a source of inspiration from the outset, along-
side his unrelenting contribution to all phases of the job, from planning, to setting
clear goals and appraising the outcome. Thanks are also due to Dr. Essam El
Hinnawy who made an outstanding effort in designing the structure of this report.
Our special thanks go to the OPEC Fund for International Development (OFID),
which backed this project from its inception. Finally, we thank the team of
Environment & Development magazine, whose efforts made the production of this
report in its final form possible in record time and with limited budget.

The Editors
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INTRODUCTION

At the beginning of the 21* century, it is clear that the most salient issue facing
the world today is that of the environment. Environmental problems have fea-
tured heavily in scientific warnings, political agendas, public concern, and media
actention. The Arab region is not isolated from the rest of the world when it
comes to this topic. This report seeks to highlight in a holistic manner the most
important environmental issues facing the Arab world, and attempts to offer
advice for policymakers, citizens, scientific and academic institutions, and the
media on how to mitigate the dangers created by environmental degradation.

The Arab world has undergone huge changes in the last century. Its population
has risen from below 50 million a century ago to over 325 million today. During
this same period, the environment has deteriorated and natural resources have
dwindled, due to development patterns which were largely unsustainable. In
most cases, policies were overwhelmingly sets of provisional short-term measures,
meant to tackle momentary challenges rather than engage in long-term planning.

Some parts of the region have seen unprecedented growth, bringing both economic
and social prosperity to millions of Arabs during the last decades, thanks, largely, to
the rising income from oil. Has this economic development, however, come at a cost?
Can the patterns of development which some Arab countries are experiencing contin-
ue, while sustaining livelihood and quality of life for future generations? We doubt.

Today, the state of the Arab environment stands at a pivotal juncture, with
numerous environmental problems both current and imminent threatening the
region. At the same time, awareness of the issues, as well as signs of political and
social willingness to act, provide hope for timely intervention.

This report, the first of its kind to be compiled and authored by independent
experts from across the Arab region, offers an overview of the state of the envi-
ronment in the Arab world, highlighting environmental challenges, social, polit-
ical, and demographic trends, progress in regional and sub-regional cooperation,
and recommendations for future action.

THE REGIONAL CONTEXT

The Arab region, which stretches from Morocco and Mauritania in the west,
through northern Africa and the Levant, to the Arabian Gulf in the east, is a
region facing distinctive environmental circumstances and challenges. Although
the region is endowed with unique and rich natural resources, there is insufficient
awareness of the importance of the environment in fuelling and sustaining eco-
nomic growth and human welfare. Environmental considerations are insuffi-
ciently integrated in national development plans and policies, resulting in the
unsustainable use of natural resources for development programmes.

Climate change, high population growth rates, and in some countries, rapid eco-
nomic growth and urbanisation, all amplify the region’s vulnerability to environ-
mental challenges and constrain its ability to manage them. Among the major
challenges that the region faces are water scarcity, land degradation and deserti-
fication, inadequate capacities for waste management, coastal and marine envi-
ronment degradation, air pollution and global warming.



THE COSTS OF ENVIRONMENTAL DEGRADATION

Although they are often largely invisible or ignored, the economic costs of envi-
ronmental degradation in the Arab region are real, substantial, and growing.
Natural resources are being used unsustainably, undermining economic develop-
ment and poverty reduction efforts. The World Bank estimates that the annual
cost of environmental degradation amounts to between four and nine percent of
GDP for certain Arab countries. To place these figures into perspective, in
Eastern Europe and the OECD countries the ratios are five and two to three per-
cent of the GDP respectively. In the Arab region as a whole, the cost of environ-
mental degradation is estimated at five percent of GDP.

At the same time, governments of the region have failed in addressing these
mounting economic costs with clear and effective policies. The budgetary alloca-
tions for environmental purposes do not even come close to one percent of GDP
for any of the countries in the region. Moreover, the environmental agencies that
do exist have not been granted any real support or powerful legislative mandates,
limiting their ability to be effective.

INSTITUTIONAL REFORM

It should be clear from this report that environmental issues urgently need to be
recognized as deserving political and economic priority, on par with other major
macroeconomic issues. Specifically, the issue of environmental sustainability
needs to permeate into all aspects of development and macroeconomic policies.
Currently, this is not the case.

Once the importance of environmental issues within the countries of the
Arab region has been recognized and acknowledged, the capacities for action
need to be strengthened. This has to be tackled through a two-pronged
approach: firstly holistic, integrated, clear, and effective legislation needs to
be created, and secondly it needs to be ensured that environmental agencies
are endowed with both the resources and the political mandates to achieve
the necessary progress.

Alongside strengthening official agencies and legislation, governments of the
region need to support research and development efforts. The private sector
should also take more initiatives to integrate environmental considerations into
its planning, moving from the charity attitude towards the social responsibility
concept and the environmental responsibility perception. None of this would
work without the support of the people, which cannot be achieved in the absence
of a real effort on the part of the media and the civil society, especially non- gov-
ernmental organizations, to raise awareness.

WATER

Is it acceptable to drain groundwater to the last drop? Is it rational that the
level of water consumption per capita in some of the most water-scarce
Arabian Gulf countries is among the highest in the world? The unfortunate
result of such unsustainable policies has been that these countries lost basic
elements of water security.



The dilemma for the Arab region is that it is among the water-scarcest regions in
the world. The average annual available water per capita in the Arab countries
was 977 cubic metres in 2001, falling below the UN definition of water scarcity.
The projections are bleak: by the year 2023, the figure is expected to decrease to
460 cubic metres. In fact, with the exception of Egypt, Sudan, Iraq, Lebanon,
and Syria, all the Arab countries are projected to experience severe water stress by
the year 2025.

Even at present, most countries in the Arab region find themselves with levels of
renewable water resources far below the levels of other major regions in the
world. In fact, for many, if not most Arab countries, renewable water resources
cannot cover the sustainable human needs as defined by the United Nations.
Projected global warming and consequently climate change have the potential of
placing increasing pressure on already dwindling water supplies.

Policy issues remain a problem when it comes to water. Most of the available water
supplies in the Arab region, surpassing 80%, are used for irrigation. In addition,
water use efficiency levels are relatively low in the region, typically ranging between
37% and 53%. Water loss and inefficient technologies need to be corrected. As per
capita water supplies get tighter, governments will have to implement strategic
planning that can both increase water use efficiency and optimise the allocation of
this scarce resource among the agricultural, industrial, and domestic domains. As
this report thus suggests, water policies in the Arab region will require improved
management of both the supply side and the demand side, together with dedicat-
ing more resources for developing local desalination technologies.

A particularly striking example of the conflict that exists between rapid econom-
ic development and scarce water resources is the recent boom in the construc-
tion of golf courses in certain parts of the region. In fact, most of the current and
planned golf courses are in Egypt and the Gulf region, particularly the United
Arab Emirates, where water resources are already low, even by regional stan-
dards. Expansion of water-intensive projects like grass golf courses cannot go on
unchecked, especially with meagre investments to develop sustainable desalina-
tion technologies. There are plans to increase the sixteen golf courses operating
in the GCC countries now to 40 in the near future. In most cases, golf courses
in the region are irrigated with desalinated sea water, treated effluent or a com-
bination of the two. A 2007 report released by the international consultants
KPMG estimated the use of water for each golf course in the region at an aver-
age of 1.16 million cubic metres per year, reaching 1.3 million cubic meters in
Dubai, enough to cover the water consumption of 15,000 inhabitants.

Using such an amount of water on leisure projects in an arid desert throws up ques-
tions about sustainability and how could this infringe on the water needs of the local
community. This is not at all a call to impede development, but rather to allocate more
resources towards inventing innovative environmentally-friendly desalination methods
and reliable saline agriculture techniques, suitable for the arid desert environment.

CLIMATE CHANGE

Among global environmental issues, the one that has received most attention
across nearly all domains (political, media, scientific, and civil society) is that of
climate change. Although the Arab region does not contribute more than 5% to



the causes of global climate change, its effects on the region will be very severe.
In fact, the region is particularly vulnerable given already scarce water resources,
high levels of aridity and the long coastal stretch threatened by the rising sea lev-
els. Natural and physical systems in the Arab world are already facing heavy pres-
sures, and these will only be intensified as temperatures in the region get higher
and/or precipitation gets lower.

According to recent modelling studies, the Arab region will face an increase of 2
to 5.5°C in the surface temperature by the end of the 21st century. In addition,
this temperature increase will be coupled with a projected decrease in precipita-
tion of between 0 and 20%. The results for the region include shorter winters,
dryer and hotter summers, a higher rate of heat waves, increased weather variabil-
ity, and a more frequent occurrence of extreme weather events. Clearly, adapta-
tion and mitigation strategies need to be researched, discussed, and implemented.

Sea level rise, or SLR, due to rising temperatures, has the potential to cause the
loss of significant portions of agricultural land in the Arab region. As an exam-
ple, even a 1 m SLR could potentially cause the loss of 12% to 15% of agricul-
tural land in the Nile Delta region, and could reduce Qatar’s land area by 2.6%.
In addition to the agricultural sector, the industrial and tourism sectors, urban
areas and the GDP in a number of Arab countries are threatened to be negative-
ly impacted by sea level rise.

Higher temperatures will also increase the incidence and impact of drought in
the region, threatening water resources and productive land. As this report shows,
drought frequency has already increased in Algeria, Morocco, Syria, and Tunisia.
Recent droughts in Jordan and Syria were the worst recorded in many decades.
In addition, increased precipitation variability and water resource availability
directly related to climate change affect a number of the countries in the region.
A warmer climate brings with it increased climate variability, higher risk of both
floods and droughts, and exacerbates the already precarious situation created by
chronic water scarcity faced by most Arab countries.

This report recognizes an alarming deficiency in scientific and technological
capabilities, as well as the political will to address and face problems posed by cli-
mate change in the Arab region. Not enough scientific facilities exist to study this
phenomenon, insufficient funds are allocated to such research, and the studies
that are undertaken still leave gaps to be filled. Climate change mitigation and
adaptation need to be integrated into development strategies, and issues of plan-
ning, scientific capacity, stakeholder involvement, and public awareness need to
be urgently addressed.

AIR QUALITY

As the air quality in Arab cities continues to steadily deteriorate, the costs of
health and environmental consequences are drastically rising. Health problems
attributed to air pollution from the transport sector alone cost Arab countries
over five billion dollars annually.

Countries in the Arab region are highly reliant on personal transport, a fact high-
lighted by the soaring car ownership rates. For example, the number of vehicles
per 1000 inhabitants is 434 in Lebanon, 378 in Qatar, 357 in Kuwait, 336 in
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Saudi Arabia, and 322 in Bahrain. The transport sector is responsible for approx-
imately 90% of total emissions of carbon oxides in Arab countries. In spite of
many welcome initiatives to ban it, lead remains an additive in petrol in some
Arab countries, and still accounts for more than half of total lead atmospheric
emissions. Some countries abruptly introduced unleaded fuel, without imposing
the use of additives required for efficient operation of the old fleet of vehicles
with older engines, which constitute the bulk of the cars in most countries. The
inefficient combustion has consequently led to an alarming increase in the levels
of ground ozone, a gas with devastating effects on health.

Per capita carbon oxides emissions have risen steadily in most countries of the
region in the last three decades. Regionally, the Gulf countries emit about 50%
of the total of all Arab countries; in addition, the countries in this Arab sub-
region are the only ones with carbon dioxide emissions levels above the world
average. To give a few examples, in 2003, emissions in the United Arab Emirates,
Qatar, Bahrain, and Kuwait were respectively 13, 9, 8, and 7 times higher than
the world average. Countries such as Libya, Oman, and Saudi Arabia also have
per capita emissions higher than the world average, while the rest of the Arab
countries are approximately equal or fall below it.

A major problem in the Arab region is that only a few countries monitor air pollution
levels sufficiently, systematically and consistently, which makes scientific research and
policy recommendations difficult. Monitoring results in Egypt recorded levels of
emissions in urban areas and coastal industrial complexes that have reached pollution
levels between six to eight times higher than the limits set by the relevant Egyptian
environmental laws. Similar results were collected in Lebanon and Syria.

More action needs to be undertaken. In the transportation sector, engines need
to be made more efficient, hybrid vehicles and cleaner fuels needs to be advocat-
ed, and public transport needs to be developed and promoted, alongside more
sensible urban planning which reduces the use of cars to communicate between
residential, work, commercial and leisure locations.

Energy generation and consumption in the Arab region tend to be inefficient in
most countries. This report recommends for market-distorting subsidies to be
phased out, thermal efficiency to be improved through technological advance-
ment, hydropower resources to be fully utilised, renewable energy sources, espe-
cially solar and wind, to be widely used, and less polluting fuels, such as natural
gas, to be increasingly utilized.

MARINE AND COASTAL ENVIRONMENT

Stretching from the Atlantic to the Indian ocean, and including the
Mediterranean, the Red Sea, and the Gulf, Arab countries have over 30,000 kilo-
metres of coastal line, 18,000 kilometres of which are populated areas. The frag-
ile marine and coastal environment of the Arab region is threatened by pollution,
over-fishing, loss of biodiversity, climate change, and other problems. However,
such areas are of vital importance to the Arab countries, providing benefits to
public health, food security, leisure and other economic and social benefits.

Within the Arab region, three major marine regions can be identified: the
Mediterranean, Red Sea and Gulf of Aden (RSGA), and the ROPME (Gulf)



regions. The UNEP Regional Seas Programme classifies these three as the MAP,
PERSGA, and RSA regions, and together they encompass twenty of the twenty-
two member countries of the League of Arab States.

The semi-enclosed Mediterranean Sea lies off the coasts of North African and
eastern Mediterranean Arab countries. Its fragile environment is threatened by
large-scale industrial activity on its coasts: more than 200 petrochemical and
energy installations, chemical industries, and chlorine plants are located along
it. Eutrophication — a process by which water is enriched with nutrients that
stimulate primary aquatic production and cause excessive algal blooms — is a
chronic problem in certain areas of the Mediterranean, where residues from
agricultural, mainly chemical fertilizer, and non-treated industrial and urban
wastewater discharges enter the marine environment. In addition, there is heavy
tanker traffic in the Mediterranean, connecting major consumption centres in
Europe with the oil production centres of the Middle East. The most impor-
tant oil traffic lane is the Suez Canal, through which 90% of total oil tanker
traffic passes.

The RSGA, one of the world’s most unique coastal and marine environments, is
threatened by a variety of human activities, such as dredging and filling operations,
the disposal of domestic and industrial effluents, and the expansion of the tourism
industry. Most of these environmental threats are relatively recent in origin, and
can therefore at least partially be attributed to unsustainable development.

The RSA (ROPME Sea Area) is considered a high risk pollution area, due in par-
ticular to the large number of offshore oil and gas installations, tanker loading
terminals, and the high volume and density of the marine transportation of oil.
It is estimated that roughly 2 million barrels of oil are spilled annually from rou-
tine discharges of ballast, tanker slops, and from 800 oil and gas platforms.

Opverfishing, the unsustainable exploitation of fish stocks, is a major problem in
the Mediterranean and the RSGA regions. Primarily, the main problems are the
lack of information on transboundary stocks, inadequate cooperation in the
management of shared stocks, and a lack of surveillance and enforcement of
existing fishing regulations. In addition, the coral reefs in the RSA and the
RSGA, in the vicinity of which much fishing occurs, are threatened by a diversi-
ty of environmental stresses, particularly global warming.

Uncontrolled tourism and extensive urban development are the main contribu-
tors to the environmental degradation of coastal and marine environments, and
this finding is applicable to all three regions. Several current or proposed marine
protected areas (MPAs), especially in the RSGA, are under high pressure from
overfishing and tourism.

Finally, in terms of legislation, not enough designated MPAs exist, and the ones
that do exist are not in all cases adequately and efficiently managed. As is the
case for much environmental legislation in the region, issues of efficient insti-
tutional capacity remain. Existing laws and regulations are not sufficiently
implemented, compliance is not properly monitored, and regional/transbound-
ary cooperation remains inadequate. It is unlikely that the state of marine envi-
ronment in the Arab region is better today compared to three decades ago,
when Arabs first started to join the international and regional seas conventions
and programmes.

XIII



ARIDITY, DROUGHT AND DESERTIFICATION

A particularly pressing concern for much of the Arab world is the high degree of
aridity and the associated increased vulnerability of lands to climate change as
well as water scarcity and variability. In particular, the land resources of the Arab
region face three main challenges: aridity, recurrent drought, and desertification.

The primal importance of the issue can hardly be overstated; as the productive
capacities of Arab agricultural lands are compromised by land degradation, the
bases of food security are undermined. As populations increase and economic
growth causes per capita consumption rates to rise, the gap between production and
consumption of food increases, and dependence on the importation of food grows.

The issue of aridity is closely related to that of the scarcity of water resources. In
fact, all agriculturally productive lands in the Arab countries are fragile systems
prone to degradation and highly vulnerable to desertification. This report recog-
nizes desertification as posing the most pressing threat to productive lands in the
whole Arab region. What is extremely important is to recognize that desertifica-
tion is essentially a man-made phenomenon which is exacerbated by climate
change. Meaningful measures are needed in every Arab country to reduce the
human role in expanding desertification.

As for cooperation in international endeavours, a number of regional examples
exist. Sudan formulated a national plan of action to combat desertification in
1976, as did Tunisia and Egypt shortly afterwards. However, the response of
other Arab countries has so far been lacking, as an insufficient degree of priority
has been attached to the formulation and implementation of plans and pro-
grammes for combating desertification.

What is needed in the Arab region is an integrated approach that recognizes the
urgency of addressing the menaces of land degradation. Such an approach should
comprise scientific, industrial, social, and legislative efforts. Institutes such as
ACSAD (Damascus) and ICARDA (Aleppo) exist, as do dedicated university
research units and national research centres on desertification. However, more
resources need to be mobilised to support scientific research geared at devising
solutions which find their way to implementation. Promising examples are the
initiatives in Saudi Arabia, Qatar, the United Arab Emirates and Egypt to estab-
lish funds for supporting research, which will hopefully include programmes for
the sustainable development and management of land and water resources.

BIOTECHNOLOGY, FERTILISERS AND PESTICIDES

Fertilisers and biotechnology play an important role in the agricultural sector in
the Arab region. Except for a few products for health care, none of the Arab
countries currently produce their own biotechnology products. However, thir-
teen Arab countries are parties to the Cartagena Protocol on Biosafety (CPB)
which regulates the import and export of genetically modified organisms
(GMOs). The issue is therefore limited to the import of biotechnology com-
modities by Arab countries, and the role of the Arab region in international nego-
tiations on the issue should also be viewed from this perspective. At present, the
main problem in the Arab region is one of insufficient implementation of the
protocol, leading to situations in which certain GMO commodities (such as



maize, long grain rice, soybean seeds and cooking oil) are imported and available
in Arab markets undeclared and unlabelled. The crux of the problem is a lack of
regulatory and enforcement mechanisms, legislation, administrative structures,
and technical expertise. As such, more resources need to be directed to the areas
of biotechnology development, allowing Arab countries to take informed deci-
sions on the products they import, as well as developing their own technologies
in areas such as agriculture, medicine and chemicals.

Pesticides and fertilisers are widely used in the Arab region, and in many cases,
misused. The use of NPK fertilisers in Arab countries quadrupled between 1970
and 2002, with the UAE and Egypt (more than 900 kg fertilisers per hectare),
Oman (644 kg), and Lebanon (414 kg) using some of the highest quantities of
fertilisers per hectare in the world. The heavy use of pesticides and fertilisers
brings about concerns regarding food safety as a public health issue. What is lack-
ing in most of the Arab region is regulation and control over the sale, handling,
and use of pesticides. In addition, accredited pesticide residue analysis laborato-
ries are not available in most Arab countries. As such, new legislation and institu-
tional commitments are necessary in this regard. These issues need to be tackled
at the regional level. Many countries in the region have the resources and capaci-
ties for a better performance; what is missing is clear awareness of the subject.

With several parts of the world moving towards organic farming, the demand for
chemical fertilizers is expected to dwindle. This will pose a serious challenge to
the big producers of fertilizers in the Arab petro-chemical industries, who will
have to be ready for diversification into new products.

WASTE MANAGEMENT

The Arab region produces some 250,000 tons of solid waste every day, with most
of it ending untreated in makeshift dumps. Less than 20% is properly treated or
disposed of in landfills, and no more than 5% is recycled. The per capita produc-
tion of municipal solid waste in some Arab cities, such as Kuwait, Riyadh, and
Abu Dhabi, is over 1.5 kg per day, making it one of the highest levels in the
world. Furthermore, parts of the Arab region that are undergoing rapid econom-
ic development and urbanisation are also producing a lot of demolition and con-
struction waste. Therefore, a by-product of increasing economic development,
and prosperity, is that per capita waste production levels are increasing.

This report identifies a number of weaknesses of waste management in the Arab
region. In some countries, a significant proportion of the waste produced is not
collected. In Egypt, for example, it is estimated that 35% of municipal solid waste
is not systematically collected. Another issue is the improper handling, collection,
and treatment of hazardous wastes originating from agricultural, industrial, med-
ical, and urban activities. In this regard, however, the report recognizes a number
of promising initiatives that are being undertaken in the Arab region, such as leg-
islative initiatives in the GCC, Egypt, and Oman, as well as investments into facil-
ities that can separate and handle hazardous wastes, and an increased private sec-
tor investment in recycling industries, especially in Saudi Arabia and UAE.

Ultimately, what this report suggests is that countries in the Arab region embark
on projects towards creating an integrated system of waste management, capable
of safely handling and disposing of the rising quantities of wastes that are being



produced, starting with reduction and reuse, and soon reaching a high percent-
age of recycling. As for industries, cleaner production technologies should be
applied to reduce waste generated, instead of limiting efforts to end-of-pipe
remedial treatment. New technologies are not a financial burden, as they have a
very high rate of return on investments, in addition to meeting the social and
environment responsibilities of industry and business in general.

URBANIZATION

Urbanisation is a phenomenon that can be observed across the Arab region, and
is fuelled by such factors as high fertility rates, rural-urban migration, interna-
tional labour migration, and the concentration of economic activity in urban
areas. While the urban proportion of the Arab population is currently estimat-
ed to be 56%, this figure is projected to rise to 66% by 2020; urbanisation lev-
els are especially high in Kuwait (97%) and Bahrain and Qatar (92%). Thus, in
addition to rapid population growth levels, the countries of the Arab region
struggle with bringing about the necessary improvements in infrastructure
capacity in the growing urban centres. Main challenges include waste manage-
ment, health care provisions, educational institutions, and transportation sys-
tems. One striking remark is that urban development is overwhelmingly based
on models copied from other countries, largely ignoring the cultural and natu-
ral characteristics of the region.

The rapid rate of urbanisation in the Arab region brings with it many pressures
on the environment. Large-scale economic development projects are not current-
ly preceded by sufficient and transparent studies of their environmental impacts
(strategic, cumulative and project). It therefore remains to be seen whether the
high pace of urbanisation in the Arab region can be matched by equally high rates
of human development and infrastructure provisions.

ENVIRONMENTAL SCIENTIFIC RESEARCH

Effective environmental scientific research stands at the very basis of combating
environmental degradation. In simple terms, the basic indicators of scientific
research can be reduced to inputs and outputs.

Inputs can generally be divided into the number of researchers and the rate of
expenditure on scientific research, both in relative and absolute terms. While
the number of researchers in the Arab world stands close to that in the rest of
the world, and has been growing by 6-7 percent annually between 1994 and
1998, double the population growth rate, the rate of expenditure on scientific
research as a percentage of GDP is abysmally low in the Arab region, at around
0.2%. The world average is 1.4%, with the rate being 4% in Japan. The Arab
region’s rate is the lowest regional rate in the entire world. Thus, the state of
inputs into environmental scientific research can holistically be described as one
in which many Arab scientists, whose number is increasing, are faced with dras-
tically insufficient resources.

Exacerbating this situation, and a direct corollary to the situation just described, is
the so-called “brain drain”: vast numbers of Arab researchers are emigrating in
search of better research conditions. For example, 12,500 Egyptian and 11,500



Lebanese researchers were working in the United States in 2000. This phenome-
non can certainly in part be explained by the general financing crisis addressed ear-
lier, combined in many cases with inadequate scientific and academic standards.

As for outputs of scientific research, these can be assessed by looking at the num-
ber of research studies and the number of patents. While the Arab world’s share
of the former is low, its contribution in the latter is entirely negligible.

In order to rectify the deficiency of environmental scientific research in the
Arab region, this report offers a number of recommendations. First of all, it
strongly recommends that Arab countries formulate clear and effective strate-
gies specifically for environmental scientific research in addition to the exist-
ing strategies for scientific research in general.

As such, the great diversity of related fields, and the concurrent scattering of
the available resources, can be made more effective by adequate management
and integration, the setting of clear priority areas, and efforts of attracting and
steering investments towards these strategic goals.

Regarding the issue of financing, this report recommends that both public and
private agencies, bodies, and actors take their responsibility. High-level research
critically depends on the sufficient availability of resources. While governments
can contribute by directly providing financial support for research, legal and eco-
nomic incentives must also be created in order to stimulate private sector partic-
ipation in the provision of scientific research finance.

Finally, this report recommends that regional scientific databases be created and
strengthened. Making environmental research accessible reduces the possibility
of unnecessary repetition of the same research, and makes it possible for experts
and professionals in any field and from various research institutions to have
access to existing data. This would be even more effective if it can be undertak-
en on a regional scale, integrating the environmental scientific research efforts
across the Arab region.

ENVIRONMENTAL EDUCATION

Closely related to the issue of environmental scientific research is that of envi-
ronmental education at all levels. A number of initiatives have been taken in
this regard in the Arab region. The report could trace 40 research centres on
environmental studies, 27 undergraduate degree programmes and 24 graduate
programmes on environment. Yet, those programmes are still in their infancy,
and many disciplines are lacking, such as environmental legislation and man-
agement, as well as the integration of environment into development plans,
programmes and projects. On the other hand, extracurricular activities for envi-
ronmental education and awareness have been integrated into many school pro-
grammes. In addition, articles and material from environmental publications,
such as Al-Bia Wal Tanmia (Environment and Development) magazine are
widely used in schools as extra reading material. An Egyptian programme called
the Egypt Environmental Education and Outreach Programme (E30P) has
been implemented and is designed to promote environmental education in pri-
mary and preparatory schools in Egypt, aiming to increase awareness and skills
pertaining to the environment.
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On the whole, the trend in the Arab world has been one of increasing attention
in educational curricula — and in official policies in general — for environmental
issues. However, more can still be done at various levels, mainly to expand the
scope of environmental programmes offered in higher education, and make them
more responsive to national requirements, strengthen the environmental content
of basic education curricula, and provide credible textbooks.

THE ENVIRONMENT IN ARAB MEDIA

An important component of effective action towards environmentally sustainable
development is the role of the media, in particular for disseminating information,
providing environmental education, and critically observing the actions, or the
lack thereof, taken nationally and regionally to address environmental concerns.
In the Arab region, environmental issues have greatly proliferated in the media
during the last decade, and the report traced 100 Arabic periodicals and newslet-
ters with environmental titles. However, the subject is seldom dealt with in depth,
and critical analysis and expert insights are rarely provided. Although the increase
in interest for the environment is exhibited by greater reference to environmental
issues in the Arab media, they are often limited to reporting disasters, and miss a
critical, analytical perspective. This deficiency is illustrated, for example, by the
fact that less than 10 percent of the Arab newspapers have full-time editors or
reporters specialised in issues concerning the environment and sustainable devel-
opment, with a similar percentage of all mass media (Press, Radio and TV) desig-
nating a weekly page or a regular programme for environmental issues. A positive
development, however, is that an increasing number of television networks have
started to include environmental issues as a part of their news bulletins.

ENVIRONMENTAL LEGISLATION

There exists a general weakness of environmental legislation in the Arab region.
The environmental standards provided for in relevant laws in the Arab region are
often set in conformity with effective standards applied in developed industri-
alised countries, and are in many cases unreflective of the specific environmental
conditions as well as the technical and economic situation in Arab countries. This
issue makes it difficult, from the economic perspective, to abide by these stan-
dards or make them functional. Furthermore, the legal standards are often rigid
and uniform, applying to production and service activities irrespective of the par-
ticular pollution-combating costs and techniques.

Problems also exist in terms of environmental agencies and their personnel.
Environmental affairs agencies and legislative responsibilities are often in the
hands of non-specialists, as there is an absence of qualified personnel and expert-
ise to draft and enforce environment related legislation. In addition, there is a
lack of coordination between authorities in charge of the execution of environ-
mental laws, contributing to non-compliance.

As for the legislation itself, it does not create sufficient economic incentives for
the development and utilisation of clean technologies. Economic and fiscal tools
and incentives can harness market forces with the aim of effectively achieving
compliance with environmental legislation. Furthermore, such legislation is often
lacking when it comes to punitive provisions, as apprehension exists regarding



the social ramifications of implementing such provisions. For example, fears
regarding the fate of workers may impede the shutting down of major industrial
facilities in breach of environmental regulations. In addition, there is rarely a spe-
cialised police force that is entrusted with ensuring environmental protection and
monitoring adherence to environmental legislation in most Arab countries.

When it comes to multilateral environmental agreements (MEAs), the ratifica-
tion and implementation thereof in the Arab region has not been ideal. In 49%
of the cases, Arab countries have joined international treaties only after their
entry into force; this can be attributed both to a lack of involvement of Arab
countries in the drafting of such treaties, and the slow ratification processes in
the respective countries. A particular point on which this report recommends
further research is that of the link between the success and speed of implemen-
tation of MEAs and the availability of financial and technical resources allocat-
ed to this end and made available to the countries of the region. This report rec-
ognizes that the main impediments to the satisfactory implementation in the
region of MEAs are inadequate national and regional resources, infrastructure
and expertise.

In general, MEAs have spurred Arab countries into promulgating more environ-
mental legislation and creating new environmental institutions. Arab involve-
ment in MEAs has been most strong with the United Nations Framework
Convention on Climate Change (UNFCCC) and the Kyoto Protocol, both dut-
ing the negotiation and implementation stages, as the region is highly vulnerable
to the potential impacts of climate change. However, some other MEAs that also
deserve strong Arab involvement and interest have achieved limited success in the
region, such as the United Nations Conventions on Biodiversity and the UN
Convention to Combat Desertification (UNCCD).

FINANCING OF ENVIRONMENT PROGRAMMES

In the Arab region, efforts towards the financing and functioning of environment
programmes must be made by governments, private, and non-governmental sec-
tors. The public sector’s main responsibility is to incorporate the environment
into national development policies, including sufficient planning and budget
allocation. The environment should be regarded as a necessary prerequisite for
sustainable development, and considered as an important part within the overall
macroeconomic picture. The current system of national accounts needs to be
modified so as to provide a true indicator for sustainable development; in other
words, the depletion and degradation of national environmental resources need
to be reflected as costs instead of income.

A larger proportion of the budget needs to be dedicated to strengthening the
capacities of environmental authorities, and the funding of environmentally sus-
tainable projects should come to rely less on external funding, as aid flow is
dependent on geopolitical circumstances. This report therefore recommends that
environment, as a major component of sustainable development, be included as
a priority area within funding mechanisms, with the long-term strategic goal of
reducing the region’s reliance on external funding.

As mentioned earlier, governments need to allocate more resources for research
and development, focusing on technology, monitoring, laboratory and field
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research, data collection, institutional and technical capacity of the public and
private sectors and education. In addition, governments should strive towards
promoting market incentives as a means of economically quantifying environ-
mental and social costs and encouraging production and consumption patterns
to move towards more sustainable models, with the aim of increasing efficiency,
reducing waste, and encouraging innovation.

There is a lot of potential for private sector contributions to environmental and
sustainable development initiatives in the Arab region. Unfortunately, this
potential is not being fully utilised. Nonetheless, this report recognizes that there
has been an increase in the number of private initiatives contributing to environ-
mental protection.

A network of vibrant, effective, and organised civil society groupings working on
raising awareness, with financial resources necessary to address key environmen-
tal challenges, is still largely lacking in the Arab region. In recent years, however,
a limited number of Arab NGOs have become well established and successful.

ENVIRONMENT AND CONFLICT

An unfortunate, but nonetheless important factor in the Arab region is the
impact of wars and conflicts on the environment. At present, there are in the
Arab region at least two major ongoing international conflicts (the Arab-Israeli
conflict and Iraq) and at least five internal conflicts (Algeria, Somalia, Sudan,
Western Sahara/Morocco, and Yemen). Lebanon suffered a brief but major war
in summer 2006, and some countries are suffering from a combination of inter-
national and civil conflict, such as in Iraq, the Palestinian territories, and
Somalia. Although the social, political, and economic elements usually grab the
spotlights when it comes to such conflicts, there are also negative environmental
ramifications of conflicts in the Arab region.

Among the many causal factors behind conflicts are environmental factors, and
in particular natural resources, also known as “ecosystem goods and services.” As
discussed in this report, environmental degradation aggravates natural resource
scarcity. In the Arab region, scarcity of water and land (agricultural) resources
stand out in particular. It must of course be emphasised that the environmental
link to conflict is not necessarily direct. It often acts in concert with other social,
political, and economic stresses.

Besides analysing in detail the environmental impacts of conflict in the afore-
mentioned cases, this report offers a number of suggestions for Arab states in
this area. It is proposed that an Arab fund be launched to help countries deal
with the environmental root causes of conflict, and also to address the most
immediate impacts of war. In addition, more regional and international coop-
eration is recommended in order to provide early warning and assessment
capacity of the linkages between conflict and the environment. Closer cooper-
ation with international organisations, particularly the United Nations, is also
recommended in order to draw on the available international scientific, tech-
nological, and financial resources and experience in analysing and mitigating
the environmental impacts of war, specifically in areas which have not received
enough attention like the impact of depleted uranium (DU) warheads, and
mines.



CONCLUSION

In the past, short-term planning was a major obstacle to environment and sus-
tainable development policy making. Today, some attempts go to the opposite
extreme, ignoring pressing current environmental challenges while setting long-
term grand plans, in a practice which could be termed ‘fleeing forward’. While
looking forward to the future is needed for sound environmental planning,
ignoring current problems will not solve them, however noble the long-term
goals might be. Problems unaddressed in the present will multiply, creating even
bigger challenges in the future. Some excellent grand schemes announced in the
region regarding key issues as renewable energy, water and coastal management,
with global ambitions, should not divert attention from simple measures urgent-
ly required at the local level to ensure more efficient and sound use of resources.

What is needed is the implementation of long-term environmental management
strategies, as well as powerful and effective environmental agencies and institu-
tions backed up by clear political and legislative mandates in addition to suffi-
cient resources. Long- and short-term planning should go hand in hand to solve
today’s and tomorrow’s problems.

The situation is not entirely bleak. Most Arab countries now have either a Ministry
of Environment, a state Environment Agency or both. The civil society and the
private sector are getting more involved in environmental matters, though with
varied levels of effectiveness. Some government bodies responsible for the environ-
ment have moved into strategic planning, spearheaded by the Environment
Agency of Abu Dhabi (EAD), which launched in April 2008 an Environment
Strategy for the Emirate. This model strategy sets two-year and five-year targets,
covering ten priority areas: environmental sustainability, water resources manage-
ment, air quality, hazardous waste, biodiversity, environmental awareness, safety
systems, organizational efficiency, emergency management and information sys-
tems. Such initiatives are required all over the region, with significant emphasis
placed on preparing for proper implementation over the long term.

The Arab region’s fate is inextricably tied to the state of its environment, which
in turn binds the region together internally as well as giving it a stake in global
environmental initiatives. This report hopes to raise awareness in the Arab
region, for governments, citizens, academic institutions, the private sector, and
the media, of the urgency of incorporating environmental concerns into nation-
al development plans. As this report shows, a lot has been achieved in the Arab
region when it comes to environmental awareness and initiatives, but much more
is still needed.
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CHAPTER 1

I. INTRODUCTION

The Arab region is politically and economically
heterogeneous, and within it are shared common
religious, cultural and ethnic profiles. Though
the Arab countries vary in size, natural resources
and energy endowments, income levels, social
and political structures, and institutions, they
have a range of shared economic and environ-
mental challenges.

Where relevant, one can also distinguish between
three geographic sub-regions that tend to share
closer relations: the Mashreq region groups
Egypt, Iraq, Jordan, Lebanon, Palestine and Syria
together; the Maghreb region is composed of
Algeria, Libya, Morocco and Tunisia; while the
Gulf region includes the six members of the Gulf
Cooperation Council (GCC: Bahrain, Kuwait,
Oman, Qatar, United Arab Emirates, and Saudi
Arabia) as they share common identities, interests
and resources. While Yemen may be considered
part of the larger Gulf sub-region in certain cases,
it also belongs to a fourth cluster of countries that
includes the Comoros Islands, Djibouti,
Mauritania, Somalia and Sudan since these along
with Yemen are all listed by the United Nations
and the World Trade Organization (WTO) as
least developed countries (LDCs) and are charac-
terized by a high degree of poverty.

Though the region is richly endowed with hydro-
carbon resources, the scarcity of fresh water and

FIGURE 1 ARAB POPULATION BY COUNTRY (2005)
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the region’s growing demand for it are increas-
ingly seen as barriers to development. Water
scarcity is linked to other environmental prob-
lems including deforestation, desertification, dif-
ficulties in preserving and protecting coastal area,
and the relative scarcity of arable land.

Demographic development in the region has
been a determinant development factor affecting
demand on natural resources, rates of waste gen-
eration, and increasing environmental pressures
on ecosystems leading in some instances to nega-
tive impacts on human well-being.

In 2002, the Arab Human Development Report
of the UNDP revealed many alarming signals
concerning population and human development
in the region: 65 million Arab adults are illiterate,
two thirds of whom are women, and 10 million
children are out of school. Only 0.6% of Arabs
use the internet, and spending on research and
development (R&D) is one seventh of the world
average. Arab unemployment, at 15%, is the
highest in the developing world. While the Arab
region has harboured some of the most ancient
civilizations in the world, it currently has the
largest number of young people of any region.
The age structure of the population is significant-
ly younger than the global average, with almost
38% under the age of 14 (UNDP, 2002). In
many of the Arab countries, mainly because of
the decline in fertility and in infant mortality, the
proportion of young people in the population
may have peaked. While this presents a number
of challenges, it could also bring many rewards, if
development strategies and policies place the
right focus on issues affecting younger age groups
and the working-age population.
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This chapter highlights the relationships
between population, consumption and human
development.

Il. POPULATION

During the last 55 years, the Arab population has
increased from around 72 million in 1950 to
about 300 million in the year 2005, or about 5%
of the total world population. Egypt is by far the
most populous (74 million) accounting for near-
ly one in every four Arabs (Figure 1). Sudan and
Algeria have the next largest population sizes (36
and 33 million respectively); while countries such
as Bahrain, Qatar and Djibouti all have popula-
tion sizes less than 1 million.

Population growth rates differ widely across the
region, reflecting divergent economic, social and
cultural factors. Population has grown fastest in
the past three decades in the oil-producing Gulf
countries, due partly to a massive influx of for-
eign workers and increased spending on the pro-
vision of health services, which boosted fertility
rates and cut infant mortality rates sharply.
Although inflows of foreign workers have slowed
markedly since 1990, today nationals still make
up less than half the population in Kuwait, Qatar
and the UAE. The average fertility rate (births
per woman) has decreased from about 7 between
1970 and 1975 to 3.7 between 2000 and 2005
(Figure 2). Currently it varies among the Arab
countries from as low as 2 in Tunisia to as high
as 6.2 in Yemen.

FIGURE 3 ARAB POPULATION GROWTH
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FIGURE 4 URBAN POPULATION
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FIGURE 5 NATIONAL POVERTY LINE IN SELECTED ARAB COUNTRIES
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In terms of population growth, the Arab region
has the highest figures in the world. Between 1975
and 2004, the average growth rate was 3.3%, with
only Lebanon (at 1%) below the global average of
1.4%. UAE with 7.2% growth in the same period
has the highest growth rate among the Arab coun-
tries (Figure 3). It is expected that this high
growth rate will drop on average to 2% between
2004 and 2015 with the highest rate above the
average to remain only in Yemen (at 3.1%).

In 2005, urbanization levels varied from as low
as 27% in Yemen to as high as 98% in Kuwait.
Generally, the GCC countries have higher
urbanization levels than the rest of the Arab
countries. Percentages of urban population are
exhibited in Figure 4. The average percentage
of Arab urban population increased from
about 52% of total population in 1975 to
66.5% in 2004, and is projected to increase to
71% by 2015.
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FIGURE 6 DISPARITIES IN POVERTY LEVELS
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It should be noted that urban growth has a num-
ber of positive impacts on the environment and
human well-being; for example, higher popula-
tion densities mean lower per capita costs of pro-
viding energy, health care, infrastructure and
services. Also, urbanization has historically been
associated with declining birth rates, which
reduces population pressure on land and natural
resources. Despite these positive impacts, almost
all major cities of the region are increasingly
plagued by environmental problems. Some major
aspects are as follows:

e As a direct result of urbanization, great threats
to health and safety have arisen in cities due to
water and air pollution, especially at the house-
hold and community levels. Waterborne dis-
eases are found most commonly in low-income
neighbourhoods as a result of inadequate sani-
tation, drainage and solid waste collection serv-
ices. Health risks, especially to the poor, are
also posed by pesticides and industrial efflu-
ents. These kinds of hazardous situations can
often be easily found in the slum areas of many
Arab cities such as Cairo, Damascus, Rabat,
Sana’a, and others.

e The productivity of many cities is adversely
affected by traffic congestion, air quality dete-
rioration and water pollution. The loss in pro-

FIGURE 7 LITERACY RATES IN THE ARAB COUNTRIES
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ductivity includes the total productive time
wasted in traffic and the associated increase in
the costs of operating and maintaining vehi-
cles, increasing health care costs, and loss of
working hours. Furthermore, the rising costs
of treating water for industrial and domestic
purposes are damaging the productivity of
urban economies.

* Uncollected and improperly handled solid
waste can have serious health consequences by



CHAPTER 1

HUMAN DEVELOPMENT AND PATTERNS OF PRODUCTION AND CONSUMPTION

FIGURE 8 ACCESS TO SAFE WATER

Population without access to safe water %

20
15
10
5 T T 1
1990 2000 2005 2015
s Actual tfrend s Required trend

Source: World Bank, 2003. Human Development Report, 2003.

FIGURE 9 ENERGY INTENSITY IN THE ARAB COUNTRIES
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blocking drainage systems and contaminating
groundwater at landfill sites. In many cities, it
is difficult to secure land for waste disposal
facilities, especially onshore landfill sites. Most
cities in the region are also unable to manage
the increasing amounts of hazardous wastes
generated by rapid industrialization. Properly
engineered landfill sites such as those in
Alexandria, Jubail, and Bahrain are unfortu-
nately a rarity in Arab countries.

Conversion of agricultural land and forest, as
well as the reclamation of wetlands for urban
uses and infrastructure, are associated with
widespread removal of vegetation to support
urban ecosystems, putting additional pressure

TABLE 1 ARAB HUMAN

DEVELOPMENT INDICATORS
Country HDI Value Rank
Kuwait 0.871 33
Bahrain 0.859 39
Qatar 0.844 46
UAE 0.839 49
Oman 0.810 56
Libya 0.798 64
Saudi Arabia 0.777 76
Lebanon 0.774 78
Jordan 0.760 86
Tunisia 0.760 87
Algeria 0.728 102
Syria 0.716 107
Egypt 0.702 111
Morocco 0.640 123
Comoros 0.556 132
Sudan 0.516 141
Djibouti 0.494 148
Yemen 0.492 150
Mavuritania 0.486 153
Source: World Human Development Report, 2006.

on nearby areas that may be even more ecolog-
ically sensitive. This is the case in most of the
urban centres in the Arab countries.

* Urbanization in coastal areas often leads to the
destruction of sensitive ecosystems and can also
alter the hydrology of coasts and their natural
features such as mangrove swamps, reefs and
beaches that serve as barriers to erosion and
form important habitats for species. This is the
case in tourism development in the Red Sea
and Gulf of Aquaba, and in many coastal areas

of the GCC.

Urbanization has been a key characteristic of the
region, though in different degrees between the
Mashreq, Maghreb and the Arabian Peninsula.
In addition to political and socioeconomic con-
ditions, continued military conflicts and political
instability have led to massive population dis-
placements in many countries. This has led to
greater population densities, increased water and
energy demand, deterioration of air quality,
waste management problems and a generally
deteriorated urban environment. These factors
combined have caused an expansion of slum
areas and refugee camps especially around the
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major cities of some Mashreq countries and in
Yemen. In the last decade, the number of people
living in slum conditions has almost doubled in
Yemen, and has increased by about 30, 15, 20,
and 25 percent in Lebanon, Jordan, Iraq and
Syria, respectively (UN-HABITAT, 2003).

The conflicts in Palestine and in Iraq have also
augmented slum areas. Today there are 400,582
Palestinian refugees in Lebanon, 426,650 in
Syria and 1,780,701 in Jordan. In Occupied
Palestinian Territories, there are 1,649,187 regis-
tered refugees, or almost one third of the total
population (UNRWA, 2005). In Iraq, stringent
economic sanctions in the past and the continued
conflicts have led to substantive increases in

urban poverty; 32 percent of people in Iraqi cities
are living under or near the poverty line while a
large number live in refugee camps on the bor-
ders with Syria and Iran.

lll. HUMAN DEVELOPMENT

In terms of the Human Development Index
(HDI), there is considerable variation within the
region (Table 1). In terms of the sub-regions, it is
clear that, except for Saudi Arabia, the Gulf
region, which is characterized by a relatively
small population and a high concentration of
natural resource wealth, retains a significantly
higher HDI rating than the Mashreq and
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Maghreb regions. Kuwait is the highest-ranking
Arab country on the Global HDI, and
Mauritania has the lowest HDI value in the Arab
region (UNDP, 2000).

IV. MILLENNIUM
DEVELOPMENT GOALS (MDGs)

The prospects of the Arab region as a whole for
achieving the MDGs are encouraging; however,
wide gaps and significant disparities in progress,
both among and within Arab sub-regions,
remain. Although the region will probably con-
tinue to make progress in reducing income
poverty, Iraq, Palestine, and the Least Developed

HUMAN DEVELOPMENT AND PATTERNS OF PRODUCTION AND CONSUMPTION

Countries (LDCs) will likely fail to meet the
poverty related targets by 2015 without drastic
improvements in their economic and political sit-
uations (Figure 5). Disparities between rural and
urban populations in terms of poverty levels are
evident in Algeria, Mauritania, Morocco,
Tunisia, and Yemen (Figure 06).

Today, the Arab states face significant develop-
ment challenges. About ten million children still
do not go to school. Even though women’s access
to education has tripled since 1970, gender dis-
parities persist. Over half of women remain illit-
erate, and women occupy less than five per cent
of the seats in Arab legislatures.

Over the last few decades, the Arab countries
have made progress towards many of the MDGs.
Literacy rates for the 15-24 year old range steadi-
ly increased from 35 per cent in 1970 around to
83 per cent in 2006 (Figure 7). Life expectancy
soared from 51 to 68 years between 1970 and
2001. New infrastructure extended access to safe
water to 83 per cent of the population, while san-
itation networks spread to 87 per cent of the
urban population (Figure 8).

Target 9 of the MDGs calls for integrating the
principles of sustainable development into coun-
try policies and programmes as well as reversing
the loss of environmental resources. The percent-
age of land area covered by forest in the Arab
region decreased from 7.4% to 6.7% between
1990 and 2004. This implies that the Arab region
as a whole is not on track to meet the set target
despite reforestation efforts in many Arab coun-
tries to increase green areas. Some of the chal-
lenges facing the region include high population
density, deforestation due to high demand for
energy resources, especially in the Arab LDCs,
lack of institutional capacity, and lack of legisla-
tion and incentives encouraging reforestation.

However, despite the deficiencies in institutional
capacity, legislation, and incentives, the Arab
region has witnessed a significant increase in pro-
tected areas since 1990. The proportion of pro-
tected areas in the region increased from 2.4% to
3.9% between 1990 and 2004. However, the
protected area average in the Arab region remains
about three times lower than the world average of
13% in 2004. The increase is mainly due to
efforts in the GCC sub-region where the size of



protected areas has more than quadrupled since
1990. This is partly attributed to the protection
of 64 million hectares as a wildlife management
area in Saudi Arabia, the largest protected area in
the world, in 1994. The lowest proportion of
protected areas compared to surface area is in the
Arab LDCs, which have the highest levels of bio-
logical diversity in the region and which have not
witnessed any successful efforts in expanding
protected areas in the past 15 years.

Dry lands account for over 50% of total area in
the Arab world. These are characterized by harsh
environments, fragile ecosystems, limited water
resources and non-arable lands. Land degrada-
tion in the Arab region is widespread, due prima-
rily to misuse, and is proceeding at an accelerat-
ing rate. A growing population and changing
patterns of consumption have resulted in increas-
ing food demand, hastening land degradation in
this arid environment. Wind erosion, salinity and
water erosion constitute the major threats.
Failures of resource management policies are
aggravated by overgrazing, overexploitation of
water and land resources, over-cultivation of
marginal lands, deforestation, and the use of
inappropriate technologies. Despite government
efforts to prevent and reduce land degradation at
the national and regional levels, only limited suc-
cess has been achieved, mostly due to the severi-

ty of the problems.

V. PRODUCTION AND
CONSUMPTION PATTERNS

According to the World Bank, while only 2.4% of
the Middle East and North Africa (MENA)
region’s population lives in absolute poverty under
an income of $1 a day, this figure jumps to a more
realistic 23% for incomes of only $2 a day.
Worryingly, the reduction in the absolute numbers
of poor that was achieved in the 1980s was
reversed during the 1990s despite the fact that eco-
nomic growth was relatively higher for the region.

Rapidly expanding populations, rural-urban
migration, and widespread subsidies have con-
tributed to a rising demand for energy in the
Arab world since 1990. On average, energy con-
sumption per $1,000 GDP increased by 10%
between 1990 and 2003. While the Mashreq and
the Arab LDCs witnessed decreases of 5% and
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FIGURE 14 MOBILE PHONE PER CAPITA
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22%, respectively, energy consumption per
$1,000 GDP in the GCC countries rose by 23%.
The Maghreb maintained a constant average
level over the same period (Figure 9). Of course,
there are disparities among Arab countries on lev-
els of energy intensity; seven countries have ener-
gy intensity above the world average (Figure 10).

In per capita terms, a large discrepancy in ener-
gy use persists between the GCC countries and
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FIGURE 15 MAIN TELEPHONE LINES PER CAPITA
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all other Arab countries. Per capita energy con-
sumption in all the GCC is higher than the
world average. Per capita electricity consump-
tion in the GCC remains among the highest in
the world as well.

Electrification rates also varied widely among
Arab countries, averaging 80% in 2005. While
Kuwait boasted a 100% electrification rate, some
Arab LDCs have limited electricity coverage.

FIGURE 16 PERSONAL COMPUTERS

BY REGION
(per 100 population)

Arab Region
Arab LDCs
GCC Countries 29.5

Maghreb Countries

Mashreq Countries

30

[ 2005 M 1996

Source: UNESCWA, LAS, 2007.

Across the region, about 63 million people,
almost 20% of the Arab population, had no
access to electricity in 2005, and one fifth relied
on non-commercial fuels. Another 20% of peo-
ple living in poor urban and rural areas had lim-
ited and unreliable access to energy (Figure 11).

The regional level of per capita CO2 emissions
rose by 28% between 1990 and 2003 from 3.1 to
3.9 metric tons. Mashreq and Maghreb countries
and the Arab LDCs saw total emissions of CO2
rise by 66%, 80% and 57%, respectively. The
Mashreq and the Arab LDCs maintained rela-
tively stable levels of per capita emissions, while
those in the Maghreb rose by 42%. The GCC
remains the sub-region with both the highest
total and per capita emissions; the former
increased by 86% between 1990 and 2003
(Figure 12; see also chapter 4).

Arab countries have expended serious efforts in
implementing  the Montreal Protocol.
Legislation and programmes have been devel-
oped to reduce, control and monitor the con-
sumption of ozone-depleting substances (ODS),
especially chlorofluorocarbons (CFCs). By 2004,
the region had succeeded in decreasing the level
of consumption of ODS by 31%. In fact, since
2000, all sub-regions have witnessed drops in
total ODS consumption, the most significant of
which being the Mashreq (40%). CFCs account-
ed for 64% of total ODS in the region
(UNESCWA and LAS, 2007).



Target 18 of the MDGs stipulates that govern-
ments, in cooperation with the private sector,
must endeavour to make available the benefits
of new technologies, especially in the areas of
information and communications. With very
few exceptions, access to information and com-
munication technologies (ICT) in the twenty-
two Arab countries increased steadily over the
last decade and a half. However, despite this
progress, the region as a whole lags consider-
ably behind the world average in terms of fixed
telephone lines, personal computers, and inter-
net users. Moreover, disparities between Arab
countries remain very high. The digital divide
is most noticeable when comparing the
advanced countries of the GCC with many
poorer Arab countries.

The mobile sector in the Arab world has grown
very rapidly during the past decade. Between
1996 and 2005, the number of cellular sub-
scribers has increased by a factor of 50 and,
today, there are on average more than 25 sub-
scriptions per 100 people. It is the only indicator
of target 18 of MDG Goal 8 (regarding making
widely available the benefits of new technologies
in information and communications) for which
the average of the Arab countries comes close to
the world average. However, in Libya, there are
still less than 5 cellular subscriptions per 100 peo-
ple (Figure 13).

In contrast to the mobile sector, the number of
fixed telephone lines in the Arab region has
grown at a slow pace since the early 1990s. By
2005, the average number of fixed lines in oper-
ation per 100 people had reached only 9.5,
around half of the world average. While fixed
telephone markets in some of the GCC coun-
tries, namely Kuwait, Saudi Arabia, and the UAE
are showing signs of saturation, the penetration
rate remains below 4% in all six Arab LDC coun-
tries and Morocco (Figures 14, 15).

While still less than half the world’s average
(6.5% as opposed to 13.4%), the number of per-
sonal computers (PCs) in Arab countries has
increased substantially since the mid 1990s. The
average number of PCs in the four Arab sub-
regions clearly illustrates the digital divide that
separates the GCC countries from the rest of the
region. Excluding Lebanon, all Mashreq and
Maghreb countries and the Arab LDCs have
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FIGURE 17 PERSONAL COMPUTERS BY COUNTRIES
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rates below 10%. The relatively high average
number of PCs in the Arab LDCs in 2005 is pri-
marily due to a significant increase in PC usage
in Sudan (Figures 16, 17).

Access to and use of the internet in Arab coun-
tries have grown at a very fast pace over the past
few years. In 2005, 7.2% of the Arab population
was using the internet, compared to only 1% in
2000. However, the average number of internet
connections in the Arab countries is still well
below the world average of 15.2 per 100. Internet
use is particularly limited in Iraq, Mauritania,
and Yemen, where less than 1% of the popula-
tion use the internet. This may be in part attrib-
uted to the low number of websites available in
Arabic (World Economic Forum website).
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As a result of the abundance of hydrocarbon
resources and the heavily subsidized energy
prices, energy intensive industries such as alu-
minium, cement, petrochemicals, and the like
have been widely attracted to the region. These
industries exert heavy burdens on natural
resources and the environment. Within the cur-
rent global climate policies, hosting of these
industries could be looked at as carbon leakage
from industrialized countries to developing
countries where no commitments to reduce car-
bon emissions have been made. Additionally, and
due to scarcity of water resources in the region,
especially in the GCC sub-region, those coun-
tries rely heavily on sea water desalination to
meet growing water demand. The widely pene-
trated desalination technologies in the region
have been those fuelled by oil and gas, exacerbat-
ing their environmental impacts and carbon
emissions. Accordingly, this has led to increasing
the energy and CO2 emissions per capita in the
GCC countries.

Cleaner production (CP) concepts and tools have
been introduced in some Arab countries within
the gradual evolution of the environmental man-
agement at the national levels. One regional cen-
tre promoting pollution prevention and cleaner
production in the Mediterranean Arab countries
has been the Regional Activity Center for
Cleaner Production (RAC/CP) established under
the Mediterranean Action Plan (MAP) in
Barcelona, Spain. The RAC/CP’s objective is to
provide technical support to its 21 member
countries of the Mediterranean and the
European Community, specifically through giv-
ing support to businesses wishing to promote less
polluting and more eco-efficient techniques and
practices in their activities. Since the mid-
nineties, the Arab countries have been much
more involved in CP and have progressively
adopted measures fostering, directly or indirectly,
CP implementation. National CP centres have
been created, or are in the process of starting up,
in most countries. Tunisia was the first country
in the region to operate a centre entrusted to
introduce Cleaner Production in industry in
1996, followed by Morocco and Egypt. At pres-
ent, most of the Arab countries have considered
or are in the process of setting up CP centres, in
many cases with support from international
development organizations such as UNIDO
(UNEP/ROWA, 2007).
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CHAPTER 2

INTEGRATING ENVIRONMENT IN DEVELOPMENT PLANNING

I. INTRODUCTION

Integrating environment in development plan-
ning is what we now call sustainable develop-
ment with its three dimensions: economic
growth, social development and environmental
protection.

The concept of sustainable development did not
come up overnight. It is based on tenets expressed
more than three decades ago. At the beginning of
the 1970s, the Club of Rome released its famous
report “Limits to Growth,” warning that the
planet’s ability to sustain us, our industries, and
our agriculture was being jeopardized, and that
what, for a relatively small human population,
had seemed infinite was actually alarmingly finite.

In Stockholm at the 1972 UN Conference on the
Human Environment, the governments of the
world agreed on the urgent need to respond to the
problem of environmental deterioration. The
Stockholm Conference clarified the link between
development and the environment and suggested
an approach that would recognize the socioeco-
nomic factors behind many environmental prob-
lems and cure the effects by treating the causes.

The conference defined environment as the
dynamic stock of physical and social resources
available at any given time for the satisfaction of
human needs, and development as a process by
which these resources are used for increasing and
maintaining human well-being. It became evi-
dent that environmental and development objec-
tives are complementary.

With this understanding a search began for a
new, more rounded concept of development
related to the limits of the natural-resource base
in which environmental considerations play a
central role while still allowing opportunities for
human activities. Current patterns of production
and consumption, based on waste, extravagance,
and planned obsolescence, would have to be
replaced by those based on the conservation and
reuse of resources.

In 1974 the Cocoyoc Declaration adopted by the
United Nations stressed that:

1- Economic and social factors were often the
root cause of environmental degradation.

2- Different nations placed widely differing
demands on the biosphere, with the rich pre-
empting and wasting many cheap natural
resources, whereas the poor were often left
with no option except to destroy them (this
is now reflected in the concept of ecological
footprint).

3- The principal means of achieving both envi-
ronmental and developmental goals is to
find alternative patterns of lifestyle and
development.

4-  This generation must not jeopardize the well-
being of future generations by squandering the
planet’s resources.

Note that principles 1, 3, and 4 above have since
become integral parts of the concept of sustainable
development.

Concerns voiced at Stockholm, Cocoyoc and sever-
al subsequent international conferences have led to
the evolution of the theory and practice now
known as sustainable development. In 1987, the
UN World Commission on Environment and
Development elaborated the concept of sustainable
development in its report “Our Common Future.”
In 1992, at the Rio United Nations Conference on
Environment and Development (The Earth
Summit), the leaders of the world agreed that the
protection of the environment and social and eco-
nomic development are prerequisites for sustain-
able development.

Since Rio, the world’s nations have met in sever-
al major international conferences, which defined



a comprehensive vision for the future of humani-
ty. The 20th century culminated with the UN
Summit in 2000 which adopted the eight
Millennium Development Goals; goal 7 was
“Ensure environmental sustainability.”

At the Johannesburg Summit on Sustainable
Development in 2002, leaders of the World at
Heads of State and Government Level declared:

1- We, the representatives of the peoples of the
world, reaffirm our commitment to sustainable
development.

And 2- We commit ourselves to building a
humane, equitable and caring global society,
cognizant of the need for human dignity for all.

Most, if not all, the Arab states participated in the
adoption of all these declarations. Therefore they
have a moral obligation to achieve the
Millennium Development Goals.

Our concern in this chapter is goal number 7 —
ensuring environmental sustainability — through
integrating environment into development plans
at every level.

Of course there are serious challenges that face
anyone trying to achieve such integration. These
challenges include: poverty eradication, changing
consumption and production patterns, protecting
and managing the natural resources base and
encouraging popular participation and effective
support to education, scientific research and pub-
lic information. Achieving all of this, however, is
easier said than done because of the ills that gov-
ernments themselves recognized at Johannesburg
six years ago: particularly foreign occupation,
armed conflicts, corruption, and modest efforts
by the rich countries to help the poor ones.
Globalization, has added a new dimension to
these challenges.

The Arab states are fully aware of the challenges
they face. In fact, they addressed most of them in
the Abu Dhabi Declaration on the Future of
Environmental Action in the Arab World, which
was issued on the 3* of February 2001, more than
seven years ago.

In this declaration, the Arab ministers responsible
for environmental affairs declared — inter alia —:
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1- We note that despite the fact that we have
today the benefit of a considerable amount
of experience and expertise in dealing with
the various environmental problems that
face us, the reality is that those involved in
environmental action in the Arab world are
still far fewer in number and far less experi-
enced than the situation requires and that
institutions for environmental protection in
the Arab world are of recent creation, have
limited expertise and face difficult and com-
plex challenges.

2- The priority environmental problems facing
the Arab world at the beginning of the twen-
ty-first century are:

* The acute shortage and deteriorating qual-
ity of sources of water;

* The paucity and deteriorating quality of
exploitable land;

e The imprudent consumption of natural
resources;

* Urban sprawl and its associated problems;

* The degradation of marine and coastal
areas.

3- We will apply new environmental accounting
methods; adopt “cleaner production” strategy
in its widest sense; adopt measures to ensure
effective Arab participation in achievements
in the field of advanced technology for the

improvement of the Arab environment.

4- We will:

e Pay greater attention to human develop-
ment and capacity building at all levels of
action and in all environmental specializa-
tions;

* Develop curricula at all educational levels
so that the environment becomes a basic
component thereof;

¢ Provide incentives to the Arab information
media to take more focused and clearer
interest in informing Arab citizens of envi-
ronmental problems.

* Encourage civil society to participate
actively in decision — making on matters of
environmental protection;

e Achieve a qualitative leap in the efforts of
scientific research and technological devel-
opment institutions;

e Emphasize the local absorption of water
desalination techniques.
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TABLE 1 ESI INDICATORS IN THE ARAB REGION

Indicator Average Arab League Member Score Average Rest of the World Score
Air Quality -0.28 0.04
Water Quality -0.54 0.07
Water Quantity -0.58 0.07
Biodiversity -0.12 0.01
Terrestrial Systems 0.54 -0.07
Reducing Air pollution -0.14 0.02
Reducing Water Stress -0.76 0.12
Reducing ecosystem Stress -0.54 -0.07
Reducing Water & consumption pressures -0.14 0.14
Reducing population growth -0.63 0.08
Basic human sustenance 0.22 -0.03
Environmental Health -0.06 0.01
Science and technology -0.23 -0.19
Capacity for debate -0.43 0.05
Environmental governance -0.61 -0.02
Private Sector Responsiveness -0.28 -0.12
Eco- efficiency -0.52 0.07
Participation in international cooperative efforts -0.33 0.02
Reducing Greenhouse Gas Emissions -0.44 0.06
Reducing Transboundary Environmental Pressures 0.03 0.04
Source: Environmental Sustainability Index (ESI) 2005

5- We affirm the need for permanent
resources to be secured for the funding of
programs to address current and future
environmental problems in the region by
devising an inter-Arab mechanism to
finance environmental investments at the
national and regional levels.

Il. THE ABU DHABI DECLARATION:
SEVEN YEARS LATER

Let us now examine where we stand in 2008 with
the implementation of the Abu Dhabi
Declaration and responding to the rest of the
challenges mentioned above.

It is important to keep in mind here that the pur-
pose of this report in quantifying environmental
sustainability in the Arab world is to facilitate
more effective decision- making. Assigning blame
or praise is not the goal.

Alarming figures on the environmental status of
Arab countries appeared in the Environmental
Sustainability Index (ESI) which was prepared for
the World Economic Forum by researchers at

Yale and Columbia universities, in 2002 and
2005. These ESIs rank the average Arab country
more than 10 points below other countries.

Because Arab states lie predominantly in
extremely arid regions, and because water is such
a fundamental aspect to environmental sustain-
ability, it is logical to suspect that the low sustain-
ability scores found in Arab states are primarily a
function of location. However, when this meas-
ure of aridness is included as a control in the ESI
analysis, scores of Arab states remain significant-
ly below other states.

Geography, therefore, appears to matter, but not
enough to account for the systematic under-per-
formance observed among Arab states.

What does this data show

The Environmental Sustainability Indexes
(ESIs) of 2002 and 2005 covered 142 and 146
countries, respectively, including 16 of the 22
Arab League member countries. They were
based on official publications by UNESCO,
FAO, WHO, World Bank, Federal
Environment Agency of Germany, World



Economic Forum and National Reports pre-
pared by the World Economic Forum and Yale
and Columbia universities.

It should be noted that Bahrain, Comoros,
Djibouti, Qatar, Palestine, and Somalia were
omitted for various technical reasons.

To start with, we have to admit that there is a
paucity of environmental data, and huge gaps
exist in the data that is available. All this data,
with few exceptions, dates back to late
nineties of the past century to 2003 and only
few from 2004.

Arab countries score above average when it comes
to preserving land from human influence and in
reducing human vulnerability to environmental
harms. The above average performance in reduc-
ing human vulnerability is especially notable.
Arab countries, however, score below average on
seventeen of the ESI’s twenty indicators, as sum-
marized in Table 1:

The Arab states score, in general, far below aver-
age in, for example, air and water quality and in
measures of social and institutional capacity and

global stewardship.
Population growth and urbanization

The Arab rate of population growth is still
among the highest in the world in spite of all the
efforts exerted by the governments of the region
to implement family planning policies. The pop-
ulation of the Arab world was around 72 million
people in 1950, increasing to nearly 300 million
in 2000, and is expected to reach 466 by 2025.

Table 2 shows the population indicators of all
members of the Arab League as they were calcu-
lated in 2002/2003.

This very high rate of population growth puts a
heavy burden on natural resources and social
services and heightens the need for employment
opportunities growth as youths seek to enter the
work force. High rates of population growth sig-
nificantly dampen prospects for lasting econom-
ic development.

Rapid urbanization is also endemic throughout
the region. The United Nations Population
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TABLE 2 POPULATION INDICATOR OF THE ARAB COUNTRIES

Country Total Fertility Projected Change in

Rate Population by 2050 (%)
Algeria 3.1 66.2
Bahrain 2.8 300.4
Comoros 6.8 207.9
Djibouti 6.1 67.1
Egypt 3.5 64.3
Iraq 53 127.1
Jordan 3.6 128.5
Kuwait 4.2 180.7
Lebanon 2.5 35.4
Libya 3.9 106.4
Mavritania 6.0 207.9
Morocco 3.4 66.0
Oman 6.1 218.0
Qatar 3.9 45.3
Saudi Arabia 5.7 185.4
Somalia 7.3 240.5
Sudan 4.9 99.9
Syrian AR 4.1 105.9
Tunisia 2.3 46.5
U.A.E. 3.5 53.6
West Bank and Gaza 5.9 239.4
Yemen 7.2 295.0
Arab country average 4.6 140.3
World average 3.4 66.2
Source: Environmental Sustainability Index (ESI), 2002

Division reports that on average, urban areas in
the Arab world are growing a percentage point
faster than in the rest of the world. Some of the
poorest countries, such as Comoros, Mauritania,
and Somalia, have rates of urbanization in excess
of 4 percent per year, which puts tremendous
strains on urban water supplies and sanitation
infrastructure. Cairo, the largest Arab city with a
population of 10.6 million, has significant air
quality and sanitation problems. Casablanca, a
city of 3.3 million, properly disposes of only 10
percent of household waste through sanitary
landfills and incineration. Sana’a (Yemen), with
1.2 million people, effectively has no sanitary
waste disposal facilities. The proportion of house-
hold waste that is processed ranges from only 3
percent in Damascus to 83 percent in Tunisia.

Table 3 shows the waste recycling rates recorded
in the ESI tables. With very few exceptions, the
16 Arab countries reported score very low on
waste recycling indices.
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TABLE 3 PERCENTAGE OF WASTE RECYCLING

Max 91 Ghana 0.00 Norway 85.00
Min 0 Greece 35.00 Oman

Albania 0.00 Guatemala 5.00 P. N. Guinea .
Algeria Guinea 5.00 Pakistan 12.00
Angola .. Guinea-Bissau Panama 0.00
Argentina 0.30 Guyana Paraguay 4.00
Armenia 0.00  Haiti Peru 7.00
Australia 47.00 Honduras .. Philippines 0.00
Austria 84.00 Hungary 38.00 Poland 17.20
Azerbdijan .. Iceland .. Portugal 40.00
Bangladesh 35.00 India 14.50 Romania .
Belarus 0.00 Indonesia 30.00 Russia 13.90
Belgium 87.00 Iran Rwanda 0.00
Benin 25.00 Iraq .. Saudi Arabia .
Bhutan .. lIreland 35.00 Senegal 0.00
Bolivia 2.00 Israel .. Serbia and Mont. 0.70
Bosnia and Herz. .. laly 40.00  Sierra Leone .
Botswana 1.00 Jamaica .. Slovakia 40.00
Brazil 22.00 Japan 78.00  Slovenia 8.00
Bulgaria 22.80 Jordan 0.00 South Africa 0.00
Burkina Faso 12.00 Kazakhstan .. South Korea 67.00
Burundi 0.00 Kenya 1.00  Spdain 54.00
Cambodia 15.00 Kuwait 0.00  Sri Lanka 0.00
Cameroon 8.00 Kyrgyzstan 0.00 Sudan .
Canada 54.00 Laos .. Sweden 86.00
Central Afr. Rep. 0.00 Latvia 0.00  Switzerland 91.00
Chad 0.00 Lebanon 6.00  Syria 21.00
Chile 8.00 Liberia 0.00 Taiwan 14.60
China .. Libya 20.00 Tajikistan

Colombia 11.50 Lithuania Tanzania .
Congo 26.20 Macedonia Thailand 0.00
Costa Rica .. Madagascar Togo 0.00
Céte d'lvoire 3.00 Malawi .. Trin. and Tob. .
Croatia 13.00 Malaysia 10.00  Tunisia 5.00
Cuba 0.00  Mali 0.00  Turkey 40.00
Czech Rep. 42.00 Mavritania 1.00  Turkmenistan .
Dem. Rep. Congo 4.90  Mexico 13.00 Uganda 2.50
Denmark 65.00 Moldova .. Ukraine

Dominican Rep. .. Mongolia 0.00  United Arab. Em. .
Ecuador 20.00 Morocco 0.00  United Kingdom 41.00
Egypt 0.00 Mozambique 0.00  United States 42.00
El Salvador 0.00 Myanmar 14.00 Uruguay 0.00
Estonia 0.00 Namibia 4.50 Uzbekistan

Ethiopia 0.00 Nepal 15.90 Venezuela .
Finland 89.00 Netherlands 78.00 Viet Nam 15.00
France 55.00 New Zealand 65.00 Yemen 5.00
Gabon 0.00 Nicaragua Zambia .
Gambia 0.00 Niger Zimbabwe 16.00
Georgia .. Nigeria

Germany 83.00 North Korea e e ot oy rdlex (ES). 2005
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TABLE 4 PERCENTAGE OF POPULATION WITH ACCESS TO IMPROVED DRINKING WATER SOURCE

Max 100 Ghana 79.00 Norway 100.00
Min 13 Greece [102.16] Oman 79.00
Albania 97.00 Guatemala 95.00 P. N. Guinea 39.00
Algeria 87.00 Guinea 51.00 Pakistan 90.00
Angola 50.00 Guinea-Bissau 59.00 Panama 91.00
Argentina [88.93] Guyana 83.00 Paraguay 83.00
Armenia 92.00  Haiti 71.00 Peru 81.00
Australia 100.00 Honduras 90.00 Philippines 85.00
Austria 100.00  Hungary 99.00 Poland [102.2]
Azerbaijan 77.00 Iceland 100.00  Portugal [98.51]
Bangladesh 75.00 India 86.00 Romania 57.00
Belarus 100.00  Indonesia 78.00 Russia 96.00
Belgium 96.45 Iran 93.00 Rwanda 73.00
Benin 68.00 Iraq 81.00 Saudi Arabia [87.55]
Bhutan 62.00 Ireland 100.00 Senegal 72.00
Bolivia 85.00 Israel 100.00  Serbia and Mont. 93.00
Bosnia and Herz. 98.00 Iltaly 94.10  Sierra Leone 57.00
Botswana 95.00 Jamaica 93.00 Slovakia 100.00
Brazil 89.00 Japan 100.00  Slovenia [103.1]
Bulgaria 100.00  Jordan 91.00 South Africa 87.00
Burkina Faso 51.00 Kazakhstan 86.00  South Korea 92.00
Burundi 79.00 Kenya 62.00 Spain [99.85]
Cambodia 34.00 Kuwait [98.75]  Sri Lanka 78.00
Cameroon 63.00 Kyrgyzstan 76.00 Sudan 69.00
Canada 100.00  Laos 43.00 Sweden 100.00
Central Afr. Rep. 75.00 Latvia [98.73] Switzerland 100.00
Chad 34.00 Lebanon 100.00  Syria 79.00
Chile 95.00 Liberia 62.00 Taiwan 100.00
China 77.00 Libya 72.00 Tajikistan 58.00
Colombia 92.00 Lithuania [98.01] Tanzania 73.00
Congo 46.00 Macedonia [86.05] Thailand 85.00
Costa Rica 97.00 Madagascar 45.00 Togo 51.00
Céte d'lvoire 84.00 Malawi 67.00  Trin. and Tob. 91.00
Croatia [95.48] Malaysia 95.00 Tunisia 82.00
Cuba 91.00  Mali 48.00  Turkey 93.00
Czech Rep. [96.86] Mavritania 56.00 Turkmenistan 71.00
Dem. Rep. Congo 46.00 Mexico 921.00 Uganda 56.00
Denmark 100.00  Moldova 92.00  Ukraine 98.00
Dominican Rep. 93.00 Mongolia 62.00  United Arab. Em. 98.00
Ecuador 86.00 Morocco 80.00  United Kingdom [100.1]
Egypt 98.00 Mozambique 42.00  United States 100.00
El Salvador 82.00 Myanmar 80.00  Uruguay 98.00
Estonia [101.83] Namibia 80.00  Uzbekistan 89.00
Ethiopia 22.00 Nepal 84.00 Venezuela 83.00
Finland 100.00  Netherlands 100.00  Viet Nam 73.00
France [101.75] New Zealand [97.7] Yemen 69.00
Gabon 87.00 Nicaragua 81.00 Zambia 55.00
Gambia 82.00 Niger 46.00 Zimbabwe 83.00
Georgia 76.00 Nigeria 60.00  source: Environmental Sustainability Index (ESI). 2005
Germany 100.00  North Korea 100,00 e om i i inepios mevied valoes; . means
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TABLE 5 ES1 WATER INDICATORS IN ARAB STATES

Country Water Quantity Water Quality Reducing Water Stress
Algeria -1.04 -0.18 -0.18
Egypt -0.27 -0.55 -0.82
Iraq -0.08 -0.66 -0.47
Jordan -0.70 -0.53 -0.45
Kuwait -1.09 -1.10 -2.79
Lebanon -1.07 -0.79 -1.48
Libya -0.66 -0.75 -0.61
Mauritania 0.14 -0.53 0.59
Morocco -1.07 -0.69 -0.27
Oman -1.06 -0.05 -1.54
Saudi -1.08 -0.56 -0.59
Somalia -0.08 -0.25 0.26
Sudan -0.01 -0.75 0.45
Syrian AR -0.18 -0.40 -0.76
Tunisia -0.64 0.05 -0.62
U.A.E. -0.36 -0.92 -2.87
Arab average -0.58 -0.54 -0.76
World average 0.00 0.00 0.11
Source: Environmental Sustainability Index (ESI). 2002

Note that the following variables are taken into
account for the relevant indicators presented in
table 5:

* Water Quantity: (i) freshwater available per capi-
ta and (ii) internal groundwater availability per
capita.

e Water Quality: (i) dissolved oxygen concentra-
tion; (ii) electrical conductivity; (iii) phosphorus
concentration; and (iv) suspended solids.

* Reducing Water Stress: (i) Industrial organic
water pollutant (BOD) emissions per available
freshwater; (ii) fertilizer consumption per hectare
of available land; (iii) pesticide consumption per
hectare of available land; and (iv) percentage of
country under severe water stress.

On the other hand, the Arab states fare relatively
well when it comes to percentages of population
with access to improved drinking water source

(Table 4).

The fact that 70% of the region is arid certainly has
a major influence in shaping environmental and sus-
tainability issues in the Arab region (see Chapter 7).

Freshwater resources

Freshwater resources in the Arab world represent
only 1.2% of global water reserves although the

region accounts for about 3% of the world’s popu-
lation and 10% of world land. Average per capita
renewable water resources in the Arab region are far
below 1,000 cubic meters per year, considered the
world’s water poverty line. Note that the world
average is 7,000 cubic meters.

Under these circumstances, non-conventional
resources provide an invaluable escape. These
include: (i) rain water; (ii) desalination; (iii) cloud
seeding; (iv) towing icebergs; and (v) reusing and
treating wastewater.

Most of these forms are used or have been tried to
various degrees and with various levels of success in
a number of Arab countries.

Among the listed options, desalination is consid-
ered to be the best alternative. In the Arab region,
desalination is heavily used especially in the Arab
Peninsula. While desalinated water represents less
than 1% of total fresh water in the Arab region as a
whole, it represents 12% of that in the Arab
Peninsula. The “production” of desalinated water
in the Arab region constitutes about 60% of total
world production. In the Gulf, one desalination
plant produces 7.6% of the world’s production (1
million cubic meters/day). Ten years ago, Saudi
Arabia alone produced 27% (14mcm/day) of the
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TABLE 6 INTERNAL GROUNDWATER AVAILABILITY PER CAPITA (MEASURED PER THOUSAND CUBIC METERS)
Max 110.27 Ghana 2.14  Norway 20.92
Min 0.00 Greece 0.94 Oman 0.36
Albania 1.92 Guatemala 2.66 P.N. Guinea .
Algeria 0.05 Guinea 4.11  Pakistan 0.35
Angola 5.42 Guinea-Bissau 9.10 Panama 6.62
Argentina 3.38 Guyana .. Paraguay 6.81
Armenia 1.31 Haiti 0.27 Peru 11.00
Australia 3.58 Honduras 5.55  Philippines 2.15
Austria 0.74 Hungary 0.60 Poland 0.33
Azerbdijan 0.78 Iceland 82.19  Portugal 0.38
Bangladesh 0.15  India 0.39 Romania 0.38
Belarus 1.84 Indonesia 2.08 Russia 5.47
Belgium 0.09 Iran 0.73 Rwanda 0.43
Benin 0.25 Iraq 0.05 Saudi Arabia 0.09
Bhutan .. lIreland 2.66 Senegal 0.70
Bolivia 14.83  Israel 0.07 Serbia and Mont. .
Bosnia and Herz. .. laly 0.74  Sierra Leone 9.67
Botswana 1.01  Jamaica 1.47  Slovakia 0.32
Brazil 10.46 Japan 0.21  Slovenia 6.76
Bulgaria 0.82 Jordan 0.09  South Africa 0.10
Burkina Faso .. Kazakhstan 0.41  South Korea ..
Burundi 0.34 Kenya 0.09  Spdain 0.70
Cambodia 1.34  Kuwait 0.00  Sri Lanka 0.40
Cameroon 6.23  Kyrgyzstan 2.69 Sudan 0.18
Canada 11.60 Laos 6.55 Sweden 2.22
Central Afr. Rep. 14.97  Latvia 0.95  Switzerland 0.34
Chad 1.21  Lebanon 0.71  Syria 0.23
Chile 8.76 Liberia 17.21  Taiwan .
China 0.64 Libya 0.09 Tajikistan 0.91
Colombia 11.25  Lithuania 0.35 Tanzania 0.83
Congo 110.27  Macedonia .. Thailand 0.66
Costa Rica 8.84 Madagascar 3.14 Togo 1.03
Céte d'lvoire 2.23 Malawi 0.12  Trin. and Tob. ..
Croatia 2.48  Malaysia 2.50 Tunisia 0.14
Cuba 0.58  Mali 1.49  Turkey 0.97
Czech Rep. 0.14  Mavritania 0.10  Turkmenistan 0.06
Dem. Rep. Congo 0.23  Mexico 1.31  Uganda 1.11
Denmark 0.80 Moldova 0.10  Ukraine 0.42
Dominican Rep. 1.33  Mongolia 2.42  United Arab. Em. 0.03
Ecuador 10.00  Morocco 0.33  United Kingdom 0.16
Egypt 0.02 Mozambique 0.89  United States 4.43
El Salvador 0.92 Myanmar 3.11  Uruguay 6.77
Estonia 2.97  Namibia 1.10  Uzbekistan 0.33
Ethiopia 0.55 Nepal 0.81 Venezuela 8.67
Finland 0.42 Netherlands 0.28 Viet Nam 0.59
France 1.67 New Zealand .. Yemen 0.07
Gabon 45.89  Nicaragua 10.49 Zambia 4.30
Gambia 0.32 Niger 0.20 Zimbabwe 0.39
Georgia 0.01  Nigeria 0.63

Germany 0.21 North Korea 0.57 in%‘ize/f..ﬁnxvﬁc"é?:sn;ﬁlﬂs ;Jhs;ozzlnoatgil;ioilillw?(:ilsexm(iziill{ggoos
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TABLE 7 NUMBER OF ISO 14001 CERTIFIED PER BILLION DOLLARS GDP (PPP)

Max  41.5] Ghana 0.02  Norway 2.11
Min 0.00 Greece 0.45 Oman 0.18
Albania 0.00 Guatemala 0.04 P. N. Guinea 0.00
Algeria 0.02 Guinea 0.00 Pakistan 0.09
Angola 0.00 Guinea-Bissau 0.00 Panama 0.06
Argentina 41.51 Guyana 0.92  Paraguay 0.00
Armenia 0.00  Haiti 0.00  Peru 0.23
Australia 1.50 Honduras 0.11 Philippines 0.50
Austria 2.13  Hungary 4.68 Poland 1.06
Azerbdijan 0.19  Iceland 0.36  Portugal 1.33
Bangladesh 0.02  India 0.22 Romania 0.66
Belarus 0.04 Indonesia 0.36 Russia 0.04
Belgium 1.06 Iran 0.22 Rwanda 0.00
Benin 0.00 Iraq 0.00  Saudi Arabia 0.03
Bhutan 0.00 Ireland 0.75 Senegal 0.13
Bolivia 0.23  Israel 0.87 Serbia and Mont. .
Bosnia and Herz. .. laly 2.05 Sierra Leone 0.00
Botswana 0.14  Jamaica 0.10  Slovakia 1.06
Brazil 0.74 Japan 4.03  Slovenia 5.63
Bulgaria 0.30 Jordan 0.73  South Africa 0.58
Burkina Faso 0.00 Kazakhstan 0.05 South Korea 1.85
Burundi 0.00 Kenya 0.03  Spdain 5.54
Cambodia 0.04 Kuwadait 0.08  Sri Lanka 0.19
Cameroon 0.06 Kyrgyzstan 0.00 Sudan 0.02
Canada 1.34 Laos 0.00 Sweden 9.94
Central Afr. Rep. 0.00 Latvia 0.93  Switzerland 5.28
Chad 0.00 Lebanon 0.26  Syria 0.55
Chile 0.52 Liberia 0.00 Taiwan .
China 0.86 Libya 0.00 Taijikistan 0.00
Colombia 0.32 Lithuania 2.01  Tanzania 0.05
Congo 0.00 Macedonia 0.08 Thailand 1.70
Costa Rica 1.15 Madagascar 0.00 Togo 0.00
Céte d'lvoire 0.00 Malawi 0.48 Trin. and Tob. 0.57
Croatia 1.14  Malaysia 1.66  Tunisia 0.27
Cuba 0.00  Mali 0.00  Turkey 0.30
Czech Rep. 3.76  Mavritania 0.00 Turkmenistan .
Dem. Rep. Congo 0.00  Mexico 0.45 Uganda 0.09
Denmark 4.28 Moldova 0.00  Ukraine 0.02
Dominican Rep. 0.02  Mongolia 0.00  United Arab. Em. 1.71
Ecuador 0.04  Morocco 0.10  United Kingdom 1.88
Egypt 0.77 Mozambique 0.05  United States 0.34
El Salvador 0.00 Myanmar 0.03  Uruguay 1.22
Estonia 4.45 Namibia 0.32  Uzbekistan 0.00
Ethiopia 0.00 Nepal 0.03  Venezuela 0.13
Finland 7.78  Netherlands 2.47  Viet Nam 0.30
France 1.46 New Zealand 1.17  Yemen 0.00
Gabon 0.00 Nicaragua 0.00 Zambia 0.23
Gambia 0.00 Niger 0.11  Zimbabwe

Georgia 0.00 Nigeria 0.09

Germany 1.86 North Korea 0.00  Source: Environmental Sustainability Index (ESI). 2005




world’s capacity. Still, what happens in the Arab
region in the area of desalination is buying turn key
technologies. We are far from successfully imple-
menting the commitment of the Arab Ministers of
Environment in 2001 to ensure the local absorp-
tion of these technologies. There are separate
efforts in some Arab countries such as Egypt,
Jordan, Oman and Saudi Arabia, but what is cer-
tainly needed is meaningful regional co-operation
in this very important area.

The measure of water stress used in the ESI was
the percentage of territory in which water con-
sumption exceeded availability by 40 percent or
more. The average Arab state had in this index a
value of 71 percent as compared to 20 percent
for other states. African members of the Arab
League countries fare better on water issues than
do the West Asian countries.

For a number of Arab countries water inflows
and groundwater resources are far below levels
needed to support basic human needs and eco-
nomic growth. More troubling is the acknowl-
edged failure to integrate planning for meeting
water needs with other aspects of social and
resource planning. The 2002 United Nations
Development Programme (UNDP) Arab
Development Report draws attention to the weak
conservation and reuse programs; the failure to
come to grips with tradeoffs among agricultural,
industrial, and human water needs; and the lack-
luster attention paid to the challenges of manag-
ing transboundary freshwater resources. Regional

ARAB ENVIRONMENT: FUTURE CHALLENGES

assessments increasingly raise concerns about the
ability of the region to meet its freshwater needs
over the coming decades in the absence of effec-
tive integrated planning. Among Arab League
members, Iraq, Libya, and the Syrian Arab
Republic have especially worrisome prospects.

“Surface water is an important part of the picture
of a country’s water resources. The more ground-
water is available per capita, the higher the proba-
bility that a country can sustainably manage its
groundwater resources, e.g. for agricultural produc-
tion” (ESI 2005, Methodology Appendix). Table 6
gives the values of Internal Groundwater availabil-
ity per capita as reported in the ESI 2005.

The UAE has unveiled a three-year environmental
plan focused on the rational use of the country’s
natural resources, aimed in particular at reducing
the use of groundwater and other natural reserves
over the next three years in a bid to shift focus to
alternative sources such as desalination. In July
2007 Abu Dhabi invited offers from at least 20
international firms to build a water desalination
and power plant in the country. The move also
involves creating awareness among UAE nationals
about rational water use.

Tables 7 and 8 show that Arab countries reported
on in the ESI publications score very low with
respect to the number of nationally active 1SO
14001 ISO (environmentally sound) companies
and most of them likewise fare badly in measures of
the number of researchers.
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TABLE 8 NUMBER OF RESEARCHERS PER MILLION INHABITANTS

Max 7110.45 Ghana [557.12] North Korea [1516.76]
Min 1.82 Greece 1400.06 Oman [761.3]
Albania [451.31] Guatemala [-183.78] P. N. Guinea [100.9]
Algeria [(4.23] Guinea [-975.42] Pakistan [86.7]
Angola [-354.55] Guinea-Bissau [-194.44] Panama 95.27
Argentina 684.38 Guyana [607.39] Paraguay 166.03
Armenia 1534.00 Haiti [[1027.86] Peru 228.83
Australia 3438.51 Honduras [-631.7] Philippines [[391.16]
Austria 2313.29  Hungary 1439.68  Poland 1473.0
Azerbdijan 2798.58 Iceland 6639.29  Portugal 1754.1
Bangladesh [[163.45 India [285.91] Romania 879.25
Belarus [1004.23] Indonesia [218.59]  Russia 3494.1
Belgium 2953.26 Iran [[14.32] Rwanda [-238.34]
Benin [-405.16] Iraq [257.49] Saudi Arabia [969.33]
Bhutan [147.9] Ireland 2190.03  Senegal 1.82
Bolivia 123.31  Israel 1563.29  Serbia and Mont. [9215.0]
Bosnia and Herz. [1136.14] ltaly 1127.85 Sierra Leone [[623.94]
Botswana [1051.19] Jamaica [762.49]  Slovakia 1773.6
Brazil 323.36 Japan 5320.77  Slovenia 2258.0
Bulgaria 1166.65 Jordan 1948.37  South Africa [826.3]
Burkina Faso 16.00 Kazakhstan 715.80 South Korea 2879.7
Burundi [[713.55] Kenya [[47.48] Spdain 1947.6
Cambodia [166.95] Kuwait 212.08  Sri Lanka 190.54
Cameroon [[111.32] Kyrgyzstan 581.27  Sudan [[991.66]
Canada 2978.16  Laos [116.56] Sweden 5186.0
Central Afr. Rep. [184.72] Latvia 1078.24  Switzerland 3591.8
Chad [29.32] Lebanon [2005.59]  Syria 29.44
Chile 418.58 Liberia [-[977.07] Taiwan 1258.4
China 583.93  Libya [1644.9] Tajikistan [965.55]
Colombia 100.70  Lithuania 2303.2 Tanzania [174.8]
Congo [197.44] Macedonia [641.0] Thailand 73.81
Costa Rica [1014.64] Madagascar 15.03 Togo [[670.92]
Céte d'lvoire [[631.24] Malawi [[971.19]  Trin. and Tob. 455.82
Croatia 1186.95 Malaysia 159.93  Tunisia 336.41
Cuba 489.40  Mali [[252.28]  Turkey 305.52
Czech Rep. 1465.87  Mavritania [671.54] Turkmenistan [116.29]
Dem. Rep. Congo [[962.82] Mexico 224.73  Uganda 23.56
Denmark 3475.75 Moldova 329.49  Ukraine 2117.6
Dominican Rep. [[339.29] Mongolia [1365.79] United Arab. Em. [2327.82]
Ecuador 83.29  Morocco [257.41]  United Kingdom 2666.4
Egypt [1321.94] Mozambique [37.06] United States 4099.3
El Salvador 46.67 Myanmar [280.15]  Uruguay 276.29
Estonia 1946.70  Namibia [1086.91] Uzbekistan [1261.55]
Ethiopia [[544.65] Nepal [56.42] Venezuela 193.08
Finland 7110.45 Netherlands 2572.2  Viet Nam [525.62]
France 2717.85 New Zealand 2197.1  Yemen [1.13]
Gabon [433.96] Nicaragua 72.67 Zambia [283.39]
Gambia [545.27] Niger [143.07] Zimbabwe [295.33]
Georgia 2420.78  Nigeria [-851.62] Source: Environmental Sustainability Index (ESI). 2005
Germany 3153.01 Norway 4376.6  Note: data in “[ ]” indicates imputed values.




The Arab region contains 53% of the world’s
known oil reserves and 26% of natural gas reserves.
But energy needs and costs are fast escalating.
Investments of $100 billion are reportedly needed
in the next 10 years across the Gulf Cooperation
Council (GCC) to double power generation as
populations grow and industrialize.

Biodiversity

Most of the Arab states established and are con-
tinuing to establish and maintain protected
areas on land and in the sea. But the Arab region
has one painfully negative record. For the first
time in its history, the UNESCO World
Heritage Programme had to take the hard deci-
sion of removing one site from its glamorous list
of global natural wonders, the site in question
being an Arabian Oryx sanctuary in Oman. The
Omani government itself had requested removal
of the site from the list and both UNESCO and

the International Union for Conservation of

ARAB ENVIRONMENT: FUTURE CHALLENGES

Nature (IUCN) reluctantly complied. IUCN
had identified serious threats to the natural val-
ues of the site for a number of years. These were
discussed several times by the World Heritage
Committee, which called for urgent action to
address the threats. The population of Arabian
Oryx has significantly declined from 450 in
1996 to the current situation where there
remains only one breeding herd of four females
and four males. The capacity of the Arabian
Oryx Sanctuary to maintain a viable free-rang-
ing population of this endangered species has
been extremely reduced. This unprecedented
episode constituted a particularly big loss since,
among the Arab countries, Oman has a very
impressive record of environmental awareness
and effective policies.

The great importance assigned to wildlife conserva-
tion by Arab leaders could be seen, however, as out
of sync with the region’s priorities as identified by
environmental ministers.

SHINING EXAMPLES OF
ENVIRONMENTALLY SOUND
BUSINESS IN THE FIELD OF ENERGY
MANAGEMENT IN VARIOUS

ARAB COUNTRIES

Abu Dhabi has launched an innovative clean energy
initiative, Masdar, promising to invest $15 billion into
it. This includes building a city powered entirely by
renewable energy. Masdar announced that it will invest
in clean technology companies, a sustainability
research centre and major green power projects.

A Jordanian company established in 1991 received the
Special Recognition Award at the 16th World Energy
Congress in the U.S. Today, it is considered to be the
leading energy service company in the Middle East,
providing its services to over 500 large corporations
and government institutions in the region.

More developers and companies in the Middle East
are working towards achieving LEED (Leadership in
Energy and Environmental Design) certification, an
official recognition that was developed by the U.S.
Green Building Council. The Gulf states are taking the
lead in this area.

Energy City Qatar (ECQ), a $2.6 billion project, is the

Middle East’s first hydrocarbon industry business cen-
tre. Experts are predicting that ECQ will become one
of the region’s most viable environmentally sound busi-
ness centres.

The Commercial Bank of Dubai’s head office reported
a 15% reduction in its annual energy expenditure over
a period of 10 months and one of the buildings in
Dubai witnessed a 50% saving.

The Arab Forum for Environment and Development
(AFED) convened a Business Summit on Corporate
Environmental Responsibility in the Arab World in Abu
Dhabi in November 2007. In their declaration, the
Chief Executive Officers (CEOs) present committed
themselves to cut down the use of water and energy in
their products and services by 20% by the year 2012
from the base year 2002 levels.

Work on the Arab region’s first “bio-refinery,” which
will produce ethanol mainly from date palms for use
in motor vechicles as a substitute for petrol and
diesel, is due to start in Oman’s Batinah region town
of Sohar soon. The 11 million riyal ($28.5 million)
plant, to be imported from Brazil, is expected to
create 4,000 jobs for nationals, in addition to
turning in a profit of $225 million in its very first year
of operation.
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Wildlife and habitat protection receive almost as
much attention in the press of a number of Arab
countries as freshwater issues, and almost ten times
as much as either air pollution or climate change,
this may reflect an imbalance in priorities.

Arab countries — with the exception of Jordan and
Palestine — do not publish specific reports on envi-
ronment statistics. A number of them publish State
of the Environment Reports.

Particularly significant data gaps exist in the Arab

region in a number of key areas:

e Land: land use (agricultural and cultivatable
land) and land degradation; there is no usage of
the Land Degradation Assessment Drylands
(LADA) method for classification.

* Biodijversity: threatened species, protected areas,
and forest cover.

o Coastal ecosystems: marine pollution, urban devel-
opment in coastal areas, and destruction of
marine habitats.

Application and enforcement

It is not clear from the available information how
far countries in the Arab region apply the tools of
environmental economics and environmental
accounting in development planning.

Arab countries are tackling environment enforce-
ment issues and preparing environment action
plans. Chapter 13 of this report deals specifically
with environmental legislation in the Arab
region. It identifies that its weak enforcement is a
major obstacle to improving the state of the envi-
ronment in the region. The first Arab Regional
Conference on the Inspection and Enforcement
of Environmental Regulations was held in Jordan
in May 2007 with the aim of increasing cooper-
ation on these key issues. The conference was
organized by the International Network for
Environmental Compliance and Enforcement
(INECE) with the participation of experts from
Algeria, Jordan, Morocco, Oman, Qatar, Saudi
Arabia and Yemen.

Environmental Awareness
in the Arab World

This subject is covered in detail in Chapter 14 by
Najib Saab which shows that media on environ-
ment in Arab countries, with few exceptions, are

restricted to fragmented national and interna-
tional news items spread over any pages in Arabic
newspapers. Both radio and TV programs are
largely devoid of environmental coverage except
in few cases.

lll. WHAT NEEDS TO BE DONE

Progress has been made in countries of the region
in addressing the challenges of environmental
sustainability.

A number of political forums have been established
at the regional level to improve governance, define
goals and priority action areas, and adopt an inte-
grated approach to sustainable development.
Examples are the Arab Initiative of Sustainable
Development in 2002, and the Abu Ahabi
Declaration on Environment and Energy in 2003.

There have been noticeable improvements in water
policies and water-related governance issues, which
have been reflected in better coordination and inte-
gration of efforts among various institutions and
stakeholders, including partnerships between pub-
lic and private sector organizations.

However, achieving environmental sustainability
requires more concrete efforts to protect and con-
serve natural resources, particularly energy, water
and soil resources, to improve efficiency in the
use of non-renewable energy and water resources
and to correct market failures and distortions by
taking into consideration the environment in
national accounts. Some of the concrete actions
needed are:

Data collection and dissemination

First and foremost there is an urgent need to deal
seriously with the issue of reliable environmental
data which is not readily available in the region.
This is due to:

* A lack of suitable infrastructure for environmen-
tal statistics.

* Several departments collect data on environment
and the different departments do not follow the
same methodology and appropriate cooperation
networks are virtually absent.

¢ Inadequate monitoring of the state of the envi-
ronment.
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TABLE 9 ESI INDICATORS FOR HABITAT AND BIODIVERSITY CONSERVATION IN ARAB COUNTRIES

Country Percentage Percentage Percentage Percentage Percentage Percentage
of mammals of birds of territory of territory of cities* of territory
endangered endangered with very low with very high reporting protected

human influence human influence requirements met

Algeria 14.1 3.1 80.4 0.5 60.0 2.4

Egypt 12.2 4.6 70.1 2.4 19.0 0.1

Iraq 12.3 6.4 3.7 1.2 0.0 0.0

Jordan 11.3 5.7 2.1 1.0 35.0 3.1

Kuwait 4.8 35.0 0.1 7.0 0.0 1.0

Lebanon 10.5 4.5 0.0 14.5 0.0 0.5

Libya 11.8 1.1 80.4 0.1 0.0 0.1

Mavuritania 16.4 0.7 79.5 0.0 0.0 0.5

Morocco 15.2 4.3 17.5 1.5 60.9 0.7

Oman 16.1 9.3 54.0 0.8 0.0 12.5

Saudi Arabia 9.1 9.7 44.3 0.4 0.0 34.2

Somalia 11.1 2.4 17.7 0.1 7.7 0.3

Sudan 9.0 0.9 41.4 0.2 56.3 4.9

Syrian AR 6.3 3.9 0.1 2.0 0.0 0.0

Tunisia 14.1 2.9 26.2 4.3 100.0 0.3

U.A.E. 12.0 11.9 0.2 2.6 66.7 0.0

Arab average 1.7 6.2 32.3 2.4 25.4 3.5

World average 13.0 4.2 18.6 7.1 57.0 8.4

*Convention on Infernational Trade in Endangered Species. Source: Environmental Sustainability Index (ESI) 2002

Integration, globalization
and standardization

Only about 50% of states in the Arab world carry
out regular environmental data collection. While
waste and water are mostly covered, internation-

ally agreed-upon statistical methodologies for the
collection of environmental statistics are not fol-
lowed, and countries do not apply the same con-
cepts and definitions.

To address these problems of reliability of environ-
mental data the Arab states need, among other
things, to:

e Invest in environmental data collection (finan-
cial, technical, human resources).

e Set up environmental monitoring systems to
compile comprehensive data based on systematic
measurements.

* Ensure quality assurance and quality control
practices (QA / QC) according to international
guidelines.

* Increase temporal and spatial coverage to gener-
ate time-series data to be used for monitoring
environmental trends across the country.

* Disseminate quality environmental data regu-
larly.

* Enhance regional cooperation in the field of
environmental monitoring and data collection.

The Arab world needs to respond effectively to
globalization challenges and benefit from the
opportunities it offers. This will require action to:

* Strongly — in co-operation with other develop-
ing countries — defend the need for open, equi-
table, rule-based, predictable and non-discrimi-
natory multilateral trading and financial sys-
tems.

* Enhance our capacities to develop local tech-
nologies that can compete in the fast-growing
environmental technologies market.

* Ensure corporate environmental responsibility
and accountability.

Achieving environmental sustainability

No Arab state can achieve environmental sustain-
ability (integrating environment in development
planning) without:

* Evaluating the resources available to it - natural,
human and financial - and then evaluating the
realistic options available to the country.
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* Decision makers moving from react-and-cure
to anticipatory and preventive policies through
applying the whole series of strategic and
cumulative environmental assessments and
project impact statements. This needs reliable
time-series data and information.

e Applying the new environmental economic
tools: cost / benefit analysis, risk analysis, envi-
ronmental accounting, natural resources
accounting, ecological accounting, life cycle
analysis and finally the latest tool, the ecologi-
cal footprint. Wackernagel and Rees (1996)
define the ecological footprint as “The area of
productive land and water ecosystems required
to produce the resources that the population
consumes and assimilate the wastes that the
population produces, wherever, on Earth that
land /water is located.”

* Ensuring public participation in the decision-
making process and in the implementation of
development strategies.

e Achieving a number of critical transitions: an
energy transition to an era in which energy is
produced and used at high efficiency without
aggravating the environment; a demographic
transition to a stable population; and a resource
transition to reliance on nature’s income and
not depletion of its “capital.”

The role of the media
in the Arab world

Upgrading the professionalism and effectiveness
of environmental media in Arab countries
requires a complete shift of media mentality
towards a better understanding and appreciation
of the importance of environmental issues.
Special training initiatives must be conducted to
raise the professionalism of environmental jour-

nalists and provide some career incentives. The
most important awareness targets should be edi-
tors in chief, who must take into consideration
the importance of providing a continuous, high
level environmental media service for their read-
ers. It is not a luxury nor over-optimism to ask
that a fixed environmental page or section be
established in every newspaper and magazine,
and a weekly radio and TV programs be pro-
duced in the mainstream channels, as well as ded-
icated internet sites.

The role of NGOs

At the top of all this there must be genuine effort
of governments in the Arab countries to empower
NGOs to take major responsibility for upgrading
the environmental media sector in Arab countries
and environmental public awareness in general.

Closing thoughts

Is all this possible? I believe it is. But it requires
strengthening the institutional framework at
both local and regional levels.

At the regional level we need the provision of
adequate financing for the implementation of
regionally agreed upon good environmental
resource management programmes and projects.
Fortunately this is in the process of being estab-
lished in the form of an Arab Environment
Facility along the lines of the Global
Environment Facility (GEF) but not as a replace-
ment to it. At the national level, each country
must accept the fact that it has primary responsi-
bility for integrating environment in its develop-
ment plans. It must arrange its government
offices and responsibilities accordingly.
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ON CORPORATE ENVIRONMENTAL RESPONSIBILITY

AND CLEANER PRODUCTION

Business leaders, meeting at the Arab
Corporate Responsibility Summit in Abu
Dhabi on 29 November 2007, at the invita-
tion of the Arab Forum for Environment and
Development  (AFED),  hosted by
Environment Agency under the patronage of
HH Sheikh Mohammad Bin Zayed, Crown
Prince of Abu Dhabi;

Being aware of the magnitude of environ-
mental challenges facing the Arab region
and the world;

Realizing that low-carbon technology will
be the driver of economic change;
Recognizing that taking the environment
fully into account is key to achieving sus-
tainable development and regarding it as a
fundamental prerequisite for sound busi-
ness management;

Further recognizing that achieving sustain-
able development is a collective responsibil-
ity of government, business and the civil
society;

Believing that environmental responsibility
should be a corporate commitment and an
integral part of our pursuit of good corpo-
rate citizenship;

Declare:

1- Eco-efficiency, Cleaner Production and
Green Production methods will be our
preferred options, as they are funda-
mental to our competitiveness locally,
regionally and internationally.

2- We commit ourselves to integrating
environmental considerations in our
internal and external operations and
adopt preventive environmental strate-
gies at all levels of business.

3- We are committed to adopting innova-
tive solutions that shift the priority from

end-of-pipe to preventive strategies and
supporting the provision of products and
services that meet environmental and
health standards.

We commit our selves to setting a target
of 20% reduction in the use of energy
and water in the production of our prod-
ucts per unit by the year 2012 from base
year 2002, and strive to compete active-
ly in the growing global environmental
industries.

We are also committed to complying
with national and international environ-
mental regulations applicable to our
operations and business. Beyond com-
pliance, we shall strive to develop and
adopt voluntary targets and encourage
our clients, partners and suppliers to do
likewise.

We will conduct internal environmental
reviews, and periodically report on the
results.

We recommend that all corporations
in the Arab World develop and publish
statements of their environmental poli-
cies and the steps they have taken to
promote the infegration of environ-
mental considerations into their oper-
ations.

We request the United Nations
Environment Programme (UNEP), the
World Business Council for Sustainable
Development (WBCSD) and the Arab
Forum for Environment and
Development (AFED) to assist corpora-
tions operating in the Arab region to fur-
ther the principles and goals of this dec-
laration, through providing technical
assistance, training and relevant infor-
mation relating to best practices in
achieving corporate environmental
responsibility.
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CHAPTER 3 URBANIZATION

I. INTRODUCTION

The population of the Arab region is around 320
million people, living in 22 countries stretching
from Morocco and Algeria in the west to Yemen
and Oman in the east. The region is characterized
by a wide diversity, not just in political, ethnic,
social, cultural, and economic terms, but also in
terms of the progress that individual states have
made in terms of development. In terms of sub-
regional divisions, we consider four main group-
ings, bearing in mind that some LDC group mem-
bers tend to also belong to another group: Arab
Least Developed Countries (LDCs), the Mashreq
and the Maghreb regions, and the Gulf
Cooperation Council (GCC).! Taken together, the
Arab countries offer examples of conflict and post-
conflict situations; range from very open
economies to economic isolation; and display high-
ly urbanized to predominantly rural populations.

Urbanization in the Arab region has been fuelled
by high fertility rates, substantial rural-urban
migration, international labour migration and
the concentration of economic activity in urban
areas. Housing policies have also contributed to
urban growth. Infrastructure development has
not kept pace with this growth (UNFPA, 1996).
Rural development activities often intended to
counter urbanization trends, have received low
priority policy attention. The states in the GCC
have some of the world’s highest rates of labour
immigration. Migrants are concentrated in the
Gulf cities, contributing to this sub-region’s high
urbanization levels.

FIGURE 1 ARAB STATES REGION- POPULATION 1980- 2015
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Over the last few decades, infrastructure
improvements in the Arab region brought drink-
ing water to 82 percent of the population, and
sanitation to most of those living in urban areas.
However, progress slowed in the 1990s and in
some countries has reversed. Since 1990 the per-
centage of people living below $1 per day has not
improved, and the percentage living below $2 per
day has increased from 21 to 23 percent of the
population. According to World Bank estimates,
adopting the income poverty line $1/day per per-
son does not reflect reality in the Arab region:
some countries, namely in the GCC, are classi-
fied as high income, while many of those in the
Mashreq and Maghreb are considered middle
income (ESCWA, 2005).

The region once had the highest population
growth rates in the world. Fertility declined sig-
nificantly in the 1990s, but the growth rate is still
high — about 2 percent compared to 1.4 percent
for the less-developed world as a whole. In addi-
tion, the region’s relatively high proportion of
youths means that the population is expected to
grow strongly in the future. UN-Habitat projects
that the region will be home to some 395 million
people by 2020 (compared to about 303.9 mil-
lion in 2003, and 144.6 million in 1975). It will
be a challenge for the countries of the region to
ensure that population growth is matched by cor-
responding social and economic development.
(Figure 1 shows the total population of the Arab
region between 1980-2015).

Il. URBANISATION TRENDS
IN THE ARAB STATES

The Arab region is marked by the widespread
and very swift expansion of cities, with this high
level of urbanization bringing about a range of
social, economic, and demographic changes.
Today, urban areas account for 56 percent of the
total population of 320 million; this figure is pro-
jected to increase to 66% by 2020. The “urban
explosion” witnessed in the Arab world has not
just been evident in the massive growth of the
region’s major cities, but small- and medium-
sized towns have also shown high and speedy lev-
els of urbanization and development.

Rapid population growth remains a major chal-
lenge. Some countries have annual population



growth rates between 3 and 5.5 percent, while
some urban growth rates are even higher: 6.4 per-
cent (Iraq), 5.9 percent (United Arab Emirates),
and 4.1 percent (Oman and Bahrain). Urban
growth rates will remain higher than total popu-
lation growth rates for the foreseeable future.
Although these changes show a sustained increase
in the Arab states, they give rise to a process of
urbanisation that is far from uniform. The diver-
sity of national situations and the existence of
distinct urban traditions in each country explain
the heterogeneity of the urban contexts

(Kharoufi, 1996).

In the region’s more diversified economies, urban
growth has been the result of rural-to-urban
migration as well as high fertility and declining
rates of mortality. In some countries, however,
high rates of urbanization have been stimulated
by transnational migration as well as natural
increase (UN-Habitat, 2001).

Urban population is greatest in the smaller states
(Kuwait 97 percent, the Gaza Strip 95 percent,
and Bahrain and Qatar 92 percent). Saudi
Arabia, one of the largest Arab states, is 86 per-
cent urban and this figure is projected to rise to
89 percent by 2010. Egypt is 45 percent urban
and Sudan 36 percent. Both countries will

ARAB ENVIRONMENT: FUTURE CHALLENGES

remain among the region’s least-urbanized in
the years to come. Table 1 shows Size and
Growth of Urban and Rural Populations,
Urbanization Trends.

At present, there are 19 mega-cities in the world
(i.e. with populations exceeding 10 million),
with a total population of over 275 million and
8.8% of the world’s urban population, four of
which are from developed parts of the world. The
other 15 mega-cities are from the developing
world. Cairo is the only mega-city in the Arab
region with 11.1 million inhabitants.

In the Arab states, the urban framework often
appears to be in a state of disequilibrium due to
geographical constraints. This common feature
does not apply a similar pattern of development.
Apart from the “City States” of the Gulf
Cooperation Council, where the presence of one
metropolis dominates the whole urban system,
varying degrees of unbalance can be noted in the
other countries (Kharoufi, 1996).

In the case of the Maghreb, (Algeria, Libyan Arab
Jamahiriya, Morocco, Tunisia), despite initial
restoration of the balance of regional disparities
with regard to the concentration of city dwellers,
the coastal regions still display the highest degree
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TABLE 1 SIZE AND GROWTH OF URBAN AND RURAL POPULATIONS, URBANIZATION TRENDS

URBANIZATION

Level of Urbanization

(%)

Urban Population
Estimates & Projections (thousands)

2000 2015 2030 2000 2015 2030
WORLD 47.0 53.4 60.3 2,845,049 3,817,292 4,889,393
More developed regions 76.0 79.7 83.5 902,993 968,223 1,009,808
Less developed regions 39.9 48.0 56.2 1,942,056 2,849,069 3,879,585
AFRICA 37.9 46.5 54.5 297,139 501,015 765,709
Algeria 60.3 68.5 74.4 18,969 28,214 36,721
Comoros 33.2 42.6 52.2 231 425 656
Djibouti 83.3 86.3 88.8 531 747 975
Egypt 45.2 51.2 59.9 30,954 43,641 60,115
Libya 87.6 90.3 92.0 4,911 6,841 8,465
Mavritania 57.7 68.6 74.4 1,541 2,665 3,856
Morocco 56.1 65.6 72.0 15,902 22,829 29,139
Somalia 27.5 35.9 45.8 2,776 5,869 10,846
Sudan 36.1 48.7 57.7 10,652 19,381 28,237
Tunisia 65.5 73.5 78.4 6,281 8,528 10,491
ASIA 36.7 44.7 53.4 1,351,806 1943245 2,604,757
Bahrain 92.2 95.0 95.8 569 724 858
Palestine (Gaza Strip)** 94.6 95.5 96.2 1,060 1,897 3,095
Iraq 76.8 81.6 85.0 17,756 27,804 37,326
Jordan 74.2 79.8 83.5 4,948 7,906 10,869
Kuwait 97.6 98.2 98.5 1,924 2,574 3,067
Lebanon 89.7 92.6 93.9 2,945 3,651 4,324
Oman 84.0 92.8 94.0 2,135 3,805 5,636
Qatar 92.5 94.2 95.2 554 690 755
Saudi Arabia 85.7 89.7 91.5 18,526 29,259 39,331
Syria 54.5 62.1 69.1 8,783 14,063 19,409
UAE 85.9 88.8 90.8 2,097 2,688 3,065
Yemen 24.7 31.2 41.0 4,476 9,221 17,943
EUROPE 74.8 78.6 82.6 544,848 565,599 570,612
LATIN AMERICA 75.3 79.9 83.2 390,868 504,184 604,002
NORTHERN AMERICA 77.2 80.9 84.4 239,049 277,563 313,663
OCEANIA 70.2 71.2 74.4 21,338 25,688 30,650

Source: - United Nations Centre for Human Settlements (Habitat), The State of the World's Cities 2006/7:
The Millennium Development Goals and Urban Sustainability - Thirty years of Shaping the Habitat Agenda., UN Habitat —Earth scan, 2006.
** the available data only cover Gaza strip, and there is no available date about the rest of Palestine.

of urbanization. As for the “urban explosion”
prevalent on the outskirts of big centres
(Casablanca, Algiers, Tunis), a significant obser-
vation has been the intensification of relations
between these centres and their outskirts

(Kharoufi, 1996).

The region’s considerable internal disparities are
reflected in the conditions in its cities and have
resulted in widely varying domestic needs and
priorities: rehabilitation and reconstruction
(Iraq, Lebanon, Palestine and Somalia); poverty
alleviation (Egypt, Jordan, Syria, Morocco and

Yemen); urban management and housing needs (
Egypt, Jordan and Algeria); and capacity build-
ing (Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, United Arab Emirates, Libyan Arab
Jamahiriya) (UN-Habitat, 2001).

Water and sanitation

Access to acceptable drinking water sources
remains a problem in the Arab region. Between
1990 and 2004, the proportion of the population
using such water sources was constant at around
82%. Regional disparities exist: there were
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Rural Population

Annual Growth Rate

(%) Estimates & Projections (thousands) (%)

2000-2015 2015-2030 2000 2015 2030 2000-2015 2015-2030
2.0 1.7 3,210,000 3,337,074 3,222,587 0.3 -0.2
0.5 0.3 284,987 246,171 199,699 -1.0 -1.4
2.6 2.1 2,925,013 3,090,903 3,022,888 0.4 -0.2
3.5 2.8 487,306 576,781 640,216 1.1 0.7
2.7 1.8 12,502 12,985 12,661 0.3 -0.2
4.1 2.9 464 573 601 1.4 0.3
2.3 1.8 106 118 124 0.7 0.3
2.3 2.1 37,515 41,583 40,256 0.7 -0.2
2.2 1.4 693 732 735 0.4 0.0
3.7 2.5 1,128 1,221 1,324 0.5 0.5
2.4 1.6 12,448 11,955 11,312 -0.3 -0.4
5.0 4.1 7,321 10,481 12,838 2.4 1.4
4.0 2.5 18,838 20,430 20,723 0.5 0.1
2.0 1.4 3,305 3,079 2,890 -0.5 -0.4
2.4 2.0 2,330,744 2,403,649 2,271,823 0.2 -0.4
1.6 1.1 48 38 38 -1.6 -
3.9 3.3 61 920 121 2.6 2.0
3.0 2.0 5,359 6,259 6,603 1.0 0.4
3.1 2.1 1,721 2,003 2,150 1.0 0.5
1.9 1.2 47 48 48 0.1 -
1.4 1.1 337 291 282 -1.0 -0.2
3.9 2.6 407 297 360 2.1 1.3
1.5 0.6 45 42 38 -0.5 -0.7
3.1 2.0 3,081 3,364 3,660 0.6 0.6
3.1 2.2 7,342 8,583 8,669 1.0 0.1
1.7 0.9 344 339 311 -0.1 -0.6
4.8 4.4 13,636 20,374 25,791 2.7 1.6
0.3 0.1 184,039 153,709 120,364 -1.2 -1.6
1.7 1.2 128,275 126,931 121,534 -0.1 -0.3
1.0 0.8 70,582 65,602 58,112 -0.5 -0.8
1.2 1.2 9,055 10,401 10,538 0.9 0.1

improvements in the GCC, Mashreq, and
Maghreb, raising the percentages there to 100%,
94%, and 86%, respectively, but the percentage
for the Arab LDC:s fell from 68% to 63%. It is
clear, therefore, that more efforts still need to be
made in order to improve the situation for the
people still without adequate access to drinking

water (ESCWA/LAS, 2007).

There still exist wide discrepancies between
rural and urban populations when it comes to
access to improved water sources; in 2004, the
proportion of the population with such access

in rural areas was 13% less than that in urban
areas. This big difference can primarily be
explained by the considerable divide between
urban and rural populations in the Maghreb;
56% of the Maghreb population live in
Morocco, where the percentages for urban and
rural are 99% and 56%, respectively. For Arab
LDCs, the situation is equally grim: almost half
the rural population has no access to improved
water sources. It is clear that national develop-
ment strategies in the region need to take this
problem into account and close the rural-urban
gap (El-Habr, 2007).
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TABLE 2 URBAN AGGLOMERATIONS POPULATION SIZE AND GROWTH RATE

URBANIZATION

Estimates and Projections (thousands)

1985 1990 1995 2000 2005 2010 2015
AFRICA
Algeria Algiers 1,480 1,561 1,687 1,885 2,142 2,407 2,622
Algeria Oran 604 679 774 895 1,034 1,171 1,282
Egypt Alexandria 2,835 3,212 3,648 4,113 4,586 5,051 5,525
Egypt Cairo 7,691 8,572 9,533 10,552 11,605 12,664 13,751
Egypt Shubra El-Khemia 661 789 906 1,033 1,163 1,294 1,430
Libya Benghazi 508 634 752 871 987 1,087 1,171
Libya Tripoli 1,040 1,318 1,573 1,822 2,056 2,253 2,413
Mali Bamako 599 738 912 1,131 1,404 1,738 2,130
Morocco Casablanca 2,387 2,721 3,101 3,541 4,019 4,477 4,862
Morocco Rabat 967 1,118 1,293 1,496 1,716 1,926 2,105
Somalia Mogadishu 548 779 965 1,219 1,552 1,955 2,443
Sudan Khartoum 1,485 1,828 2,249 2,731 3,299 3,950 4,615
Tunisia Tunis 1,428 1,568 1,722 1,897 2,087 2,279 2,454
ASIA
Gaza Strip Gaza Strip (Urban) 486 601 853 1,060 1,299 1,575 1,897
Iraq Arbil 691 1,157 1,743 2,369 2,925 3,380 3,768
Iraq Baghdad 3,681 4,039 4,336 4,797 5,438 6,155 6,833
Iraq Mosul 603 744 879 1,034 1,210 1,390 1,560
Jordan Amman 782 955 1,179 1,430 1,700 1,965 2,212
Kuwait Kuwait City 942 1,090 1,090 1,190 1,313 1,418 1,513
Lebanon Beirut 1,385 1,582 1,826 2,055 2,238 2,366 2,468
Saudi Arabia Jeddah 952 1,216 1,492 1,810 2,139 2,460 2,753
Saudi Arabia Mecca 550 663 777 919 1,079 1,244 1,399
Saudi Arabia Riyadh 1,401 1,975 2,619 3,324 3,990 4,587 5,111
Syria Aleppo 1,288 1,543 1,840 2,173 2,536 2,923 3,305
Syria Damascus 1,585 1,790 2,036 2,335 2,694 3,096 3,500
UAE Abu Dhabi 415 624 799 927 1,022 1,093 1,153
Yemen Sana'a 402 678 965 1,303 1,697 2,157 2,709
Source : - United Nations Centre for Human Settlements (Habitat),
The State of the World's Cifies 2006/7: The Millennium Development Goals and Urban Sustainability -
Thirty years of Shaping the Habitat Agenda., UN Habitat —Earth scan, 2006.

Figure 2 indicates the proportion of the popula-
tion using improved drinking water sources,
2004 (%).

As for access to sanitation facilities, we can observe
slow improvement in the Arab sub-regions during
the last 15 years. In 2004, the proportion of the
population in Arab LDCs with access to improved
sanitation facilities was only 42% compared to
99% in the GCC, 87% in the Maghreb, and 84%
in the Mashreq. Nonetheless, at this pace, an esti-
mated 124 million people in the Arab region will
remain without access to sanitation facilities by
2015, and 50% of these people will be living in
the Arab LDCs (ESCWA/LAS, 2007).

Figure 3 indicates the proportion of population
using improved sanitation facilities, 2004 (%).

As with access to clean water, access to sanitation
facilities varies widely between urban and rural
areas; the difference is particularly striking in the
Arab LDCs, where the figure stands at 26% and
60% for rural and urban areas, respectively.
Nonetheless, the aforementioned improvements of
the last 15 years have mostly been due to improved
access in rural areas in the region. In fact, it is
interesting to note that the proportion of rural
populations with access to clean sanitation facili-
ties improved by 13%, 14%, and 8% in the GCC,
Mashreq, and Maghreb regions, respectively, rising
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Annual Growth Rate (%) Share in Country's Urban Population %
1985-1995 1995-2005 2005-2015 1985 2000 2015
AFRICA
1.3 2.4 2.0 14.1 9.9 9.3
2.5 2.9 2.2 5.8 4.7 4.5
2.5 2.3 1.9 13.0 13.3 12.7
2.2 2.0 1.7 35.2 34.1 31.5
3.2 2.5 2.1 3.0 3.3 3.3
3.9 2.7 1.7 17.5 17.7 17.1
4.1 2.7 1.6 35.9 37.1 35.3
4.2 4.3 4.2 36.0 33.5 31.9
2.6 2.6 1.9 24.7 22.3 21.3
2.9 2.8 2.0 10.0 9.4 9.2
5.7 4.8 4.5 36.1 43.9 41.6
4.2 3.8 3.4 30.9 25.6 23.8
1.9 1.9 1.6 36.2 30.2 28.8
ASIA
5.6 4.2 3.8
9.3 5.2 2.5 6.6 13.3 13.6
1.6 2.3 2.3 35.0 27.0 24.6
3.8 3.2 2.5 5.7 5.8 5.6
4.1 3.7 2.6 29.6 28.9 28.0
1.5 1.9 1.4 58.4 61.8 58.8
2.8 2.0 1.0 65.4 69.8 67.6
4.5 3.6 2.5 10.4 9.8 9.4
3.5 3.3 2.6 6.0 5.0 4.8
6.3 4.2 2.5 15.2 17.9 17.5
3.6 3.2 2.7 25.6 24.7 23.5
2.5 2.8 2.6 31.5 26.6 24.9
6.6 2.5 1.2 34.8 44.2 42.9
8.8 6.5 4.7 18.8 29.1 29.4

from 54% to 59% in rural areas in the Arab region
as a whole. At the same time, the percentage fell in
urban areas from 87% to 85%, though this fall can
partly be attributed to the increased pressures on

urban infrastructures through rural-urban migra-
tion (ESCWA/LAS, 2007).

lll. IMPACTS OF NEW
MIGRATION PATTERNS

Changes in migration patterns and types of pop-
ulation mobility can be observed in the past four
decades; while in the 1960s the big cities of the
Arab region could still accommodate high

inflows of migrants, this rural exodus has slowed
today as the absorptive capacity of these cities has
lessened considerably. In fact, as indicated above,
urban conditions may actually have worsened in
some cases due to increased strains on existing
infrastructure, such as sanitation.

In the specific case of the oil-producing Arab
countries, and particularly in the GCC region,
urban expansion has been strongly fuelled by
international migration. In the UAE and Saudi
Arabia, for example, the high urban growth rate
can be attributed to the immigration of foreign
workers from both Arab countries (such as
Palestine, Egypt, Yemen, and Syria) and Asian
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countries (such as Bangladesh, India, Pakistan,
the Philippines, the Republic of Korea, Sri
Lanka, and Thailand (Kharoufi, 1996).

Turning to the examples of Algeria, Morocco,
Tunisia, and Egypt we find another pattern,
namely that of large, medium, and even small-
sized towns increasingly becoming urbanized. In
Egypt, we even observe villages around towns
urbanizing in this manner. Nonetheless, more
research needs to be done to explore more clear-
ly the role of small and medium-sized towns in
the changing urbanization patterns in the Arab
region, and the ensuing redistributive spatial dis-
positions. It will be interesting to study the
impacts of better transportation links between
rural and urban areas, on the migratory patterns

between them (Kharoufi, 1996).

With their increasing urbanization, small towns
in the Arab region are increasing in functional
importance and capacity, for example developing
service activities which include administration,
education and health. Through decentralization
and the downward migration of civil servants and
managerial personnel, they have acquired the
position of administrative, commercial and even
manufacturing centres (Kharoufi, 1996).

Although the predominant pattern in the region
is one of a decline of rural populations, an
already-observed pattern in the 1990-2000 peri-
od, and also for the current decade, six countries
in the region face both urban growth rates and

FIGURE 2 PROPORTION OF POPULATION USING IMPROVED
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rapidly expanding rural populations. These are
Yemen, the Gaza Strip, Syria, Irag, Jordan, and
Egypt (UN-Habitat, 2001).

For many countries, urban growth is still much
higher than rural, and urban centres continue to
hold large portions of the population. In Tunisia,
for example, the Tunis district holds around one-
fifth of the country’s population and is exhibiting
a strong population growth rate. In Algeria, 95%
of the population lives in a 1200 by 100 km ter-
ritory by the sea. And in Egypt, the region
around Cairo and by the Nile holds a consider-
able proportion of the country’s population.

For many of the region’s major cities, existing
infrastructure, such as educational facilities, work
as a force attracting rural to urban migration, and
cities such as Damascus, Cairo, Alexandria, and
Amman can expect — and need to prepare for —
strong rural to urban migration. This truly places
great strains on the resources of these states and
cities, dealing as they have to with dwindling
resources, high demand on existing facilides,
increasing poverty, and the serious environmen-
tal consequences of such highly concentrated
urban populations.

Historically, there have also been instances in the
Arab world of forced migrations to urban centres.
Demographic changes such as these have been
observed in Sudan, in 1983-1984, when about 5
million people forcibly changed their place of res-
ident; in Mauritania, in 1989, during the conflict
with Senegal; and in Iraq in 2003. “Following
the invasion of Kuwait by Iraq in 1991, the Near



East saw the biggest forced migration of popula-
tions of these last decades: 4 or 5 million people
had to leave the Gulf region. The vastness of this
migration has shattered the migratory patterns in
the Near East putting the countries which fur-
nish labour in a difficult economic and social sit-
uation” (Kharoufi, 1996). Naturally, such over-
whelming population movements cause consid-
erable difficulties for the authorities when it
comes to the management of urban centres as
well as the controlled expansion thereof.

Although chapter 12 deals with this issue in
greater detail, it must be mentioned that politi-
cal upheavals, instability, and armed conflicts
have become added complications in the Arab
region’s attempts at development and poverty
reduction. The examples of Iraq, the Palestinian-
Israeli conflict, the civil strife in Sudan and
Somalia, and the summer 2006 conflict in
Lebanon and Israel are notable examples of such
highly problematic conflicts. The destruction of
housing and urban infrastructure, such as in
Lebanon, for example, caused migratory move-
ments, mainly to urban centres, placing greater
pressures on the already-limited infrastructure
facilities thereof. In addition, terrorist acts in
countries such as Algeria, Egypt, Jordan, and
Saudi Arabia contributed to economic insecurity
and population displacement. Many conflicts
such as those mentioned above have partally
eroded earlier progress in development.

IV. SLUMS IN THE ARAB STATES

In the Arab region, Egypt and Tunisia are con-
sidered among the “on track” countries when it
comes to reducing the numbers of slum dwellers
and slum expansion.

Tunisia has succeeded in more than halving the
number of slum dwellers to approximately
190,000. Egypt succeeded in reducing the
number of slum dwellers by 3 million from
1990 to 2005.

On the other hand, in Sudan, one of the off-track
group, the numbers of slum dwellers grew con-
siderably during the same period. Although
Morocco is doing slightly better than the off-
track group when it comes to managing slum
growth rates, it still has a relatively proportion of
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people living in slum conditions (30%). Swift
action is needed in order to reverse the process of
slum formation and improve living conditions
for slum dwellers.

For the Arab region as a whole, we can note that
most of the Arab states still need to review and
improve existing housing policies and improve
performance. Table 3 shows the Population of
Slum Areas at Mid- Year by Region and
Country; 1990, 2001 and Slum Annual
Growth Rate.

V. THE CHANGING CHARACTER
OF THE ARAB CITY

A study published by ESCWA in 2005, entitled
“Urbanization and the Changing Character of
the Arab City” examines the role of development
in shaping the character of Arab cities. The study
focuses on three cities: Amman, Jordan; Dubai,
UAE; and Beirut, Lebanon, considering their
characteristics generalizable to other cities in the
region as a whole. In particular, the study exam-
ined the effects on these cities of dynamics and
processes such as rural-urban migration, popula-
tion growth, and socio-economic developments,
while taking into consideration the particular his-

torical and social background of the cities
(ESCWA, 2006).
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TABLE 3 POPULATION OF SLUM AREAS AT MID- YEAR BY REGION AND COUNTRY; 1990, 2001
1990
Total Population Urban Population Percentage Percentage Slum Population
(thousands) (thousands) Urban Slum (thousands)

WORLD 5,254,807 2,285,693 43.5 31.3 714,972
Developed regions 933,494 694,260 74.4 6.0 41,750
Developing regions 4,039,703 1,407,172 34.8 46.5 654,294
AFRICA
Algeria 24,855 12,776 51.4 11.8 1,508
Comoros 527 147 27.9 61.7 91
Djibouti 504 408 81.0
Egypt 56,223 24,499 43.6 57.5 14,087
Libya 4,311 3,528 81.8 35.2 1,242
Mavuritania 1,992 877 44.0 94.3
Morocco 24,624 11,917 48.4 37.4 4,457
Somalia 7,163 1,734 24.2 96.3 1,670
Sudan 24,818 6,606 26.6 86.4 5,708
Tunisia 8,156 4,726 57.9 9.0 425
ASIA
Bahrain 490 429 87.9 0.0
Palestine (Gaza Strip) ** 2,154 1,379 64.0
Iraq 17,271 12,027 69.6 56.7 6,825
Jordan 3,254 2,350 72.2 16.5 388
Kuwait 2,143 2,034 94.9 3.0 60
Lebanon 2,713 2,284 84.2 50.0 1,142
Oman 1,785 1,109 62.1 60.5 671
Qatar 453 407 89.8 2.0 8
Saudi Arabia 15,400 12,046 78.2 19.8 2,385
Syria 12,386 6,061 48.9 10.4 629
UAE 2,014 1,615 80.2 2.0 32
Yemen 11,590 2,648 22.8 67.5 1,787
EUROPE 214,807 152,222 70.9 6.0 9,208
LATIN AMERICA 440,419 312,995 711 35.4 110,837
NORTHERN AMERICA
OCEANIA 6,066 1,430 23.6 24.5 350
Source: United Nations, World Urbanization Prospects: The 1999 Revision. Source : - United Nations Centre for Human Setflements (Habitat), The State of the World's Cities 2006/7:
The Millennium Development Goals and Urban Sustainability - Thirty years of Shaping the Habitat Agenda., UN Habitat —Earth scan, 2006.
**the available data only cover Gaza strip, and there is no available date about the rest of Palestine.

While it is undeniable that the three cities differ in ~ geographically further from conflict zones, has

terms of urban history, archeological identity,
bureaucracy, economic and tourism activities, they
do share common characteristics, such as compara-
ble populations, a growing mall culture, and the
role of foreign capital in their development. Also,
like many cities in the region, they were in some
way influenced by regional conflicts. Beirut, suffer-
ing major destruction and devastation during the
15-year civil war, and again during the 2006 sum-
mer war, has been the site of much reconstruction
during the past years. Amman struggled to deal
with signification population inflows, while Dubai,

exhibited incredible urban and economic develop-
ment as a result of its high economic growth and
ambitious policies aimed at making it a globally
significant economic and financial centre.

“The resultant diversity and difference provided
a cosmopolitan life of various intensities in the
three cities. Among the three cities, Amman is
the city that has undergone the most qualitative
changes; Beirut is the oldest continuously inhab-
ited; and Dubai is the most economically
vibrant” (ESCWA, 2005).
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AND SLUM ANNUAL GROWTH RATE

2001
Total Population Urban Population Percentage Percentage Slum Population Slum
(thousands) (thousands) Urban Slum (thousands) Annual Growth Rate (%)
6,134,124 2,923,184 47.7 31.2 912,918 2.22
985,592 753,909 76.5 6.0 45,191 0.72
4,865,893 1,988,093 40.9 42.7 849,013 2.37
30,841 17,801 57.7 11.8 2,101 3.02
727 246 33.8 61.2 151 4.61
644 542 84.2

69,080 29,475 42.7 39.9 11,762 -1.64
5,408 4,757 88.0 35.2 1,674 2.72
2,747 1,624 59.1 94.3 1,531 5.60
30,430 17,082 56.1 32.7 5,579 2.04
9,157 2,557 27.9 97.1 2,482 3.60
31,809 11,790 37.1 85.7 10,107 5.19
9,562 6,329 66.2 3.7 234 -5,43

652 603 92.5 2.0 12

3,311 2,222 67.1 60.0 1,333
23,584 15,907 67.4 56.7 9,026 2.54
5,051 3,979 78.7 15.7 623 4.32
1,971 1,894 96.1 3.0 56 -0.65
3,556 3,203 90.1 50.0 1,602 3.07
2,622 2,006 76.5 60.5 1,214 5.39
575 534 92.9 2.0 11 2.47
21,028 18,229 86.7 19.8 3,609 3.77
16,610 8,596 51.8 10.4 892 3.18
2,654 2,314 87.2 2.0 46 3.27
19,114 4,778 25.0 65.1 3,110 5.03
208,208 147,673 70.9 6.0 8,878 -0.33
526,594 399,322 75.8 31.9 127,566 1.28
7,755 2,072 26.7 24.1 499 3.24

One feature shared by all three cities is that of some
kind of demographic stratification; that is, different
neighborhoods accommodating different sections of
the population. In Beirut, these are the poor south-
ern suburbs; in Amman, the affluent western sub-
urbs; and in Dubai, the evident residential stratifica-
tion by which nationals and foreign expatriates are
accommodated. This feature can be seen in many
other Arab cities, for example Cairo and Baghdad.

The study also revealed that the development of
cities is driven by various factors, including the
following: (a) strengthening and sustaining insti-

tutions, in the case of Amman; (b) political will,
which, in the case of Beirut, was promoted by the
Lebanese Company for the Development and
Reconstruction of Beirut Central District
(SOLIDERE); and (c) economic growth as in
Dubai. However, in general terms the visible
development of cities is one of the most tangible
manifestations of positive national development,
whereby advancement in the quality of life can be
observed and gauged.

Architecturally, the three cities face similar chal-
lenges, balanced as they are between traditional
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urban designs and modern, distinctive develop-
ment. The two have not synthesized, but rather
cause what the study deems a kind of “identify
crisis in architectural forms” (ESCWA, 2005).

Then there is the big change in commercial spaces
vis-a-vis the traditional souks that has been brought
about by the mall culture. In particular, malls tend
to be isolated from the neighbourhoods in which
they are situated by large parking lots, and consti-
tuting mini-cities in and of themselves. Unlike the
souks, such malls do not perform a social function
within their areas (ESCWA, 2005).

Dubai is a fascinating case, in that it represents at
once a city trying to escape from the stereotypical
representations of the Arab city, but at the same
time sometimes lavishly displaying waste and
opulence. It is yet to be seen if, through planned
and sustainable development, it can avoid the lat-
ter; plans such as the “Green Building Codes” are
promising initiatives, though most buildings in
Dubai still follow the glass screen design with few
energy-saving features. Still, Dubai is developing
economically less reliant on oil, and may there-
fore well move towards durable economic success
as a regional economic powerhouse.

In terms of the environment, however, it remains
to be seen whether the extraordinarily rapid urban
developments in Dubai, Bahrain, and Qatar, and
elsewhere in the Arab region, aimed at economi-

cally diversifying away from oil revenues, and
attracting investors and business, can come to
terms with the long-term environmental impacts
of their ventures. Some argue, for example, that
projects such as those of the artificial islands for
luxury developments have not been preceded by
satisfactory amounts of research into the environ-
mental impacts of such coastal structures.

Further research is needed into the role of rapid-
ly-growing urban centres, fuelled by massive for-
eign immigration and high natural growth rates,
especially as this pattern of development is pro-
jected to continue in the future.

VI. CONCLUDING REMARKS

The main growth in the Arab region has been in
urban centres, and on the whole, it can be
observed that the population growth and inflow
into these centres has generally outpaced their
ability to adequately develop. Huge strains have
ensued on water, sanitation, public transport,
sewage networks, waste management, education,
and other services. In turn, this has caused strains
on the environment.

The Arab states need to revise their urbanization
policies to deal seriously with their problems of
imbalances in infrastructure, slums and the
changing face of their cities.



ARAB ENVIRONMENT: FUTURE CHALLENGES

GREEN BUILDINGS IN DUBAI

From an article in Gulf News, Dubai, By Emmanuelle Landais, published on 24 October 2007.

All buildings in Dubai will have to be constructed as
per environment-friendly “green building”, Sheikh
Mohammad Bin Rashid Al Maktoum, Vice-President
and Prime Minister of the UAE, has instructed in his
capacity as the Ruler of Dubai.

Owners of residential, commercial and other buildings
will have to implement the decision according to the
highest international standards that are suitable for
Dubai, o maintain a healthy city that follows the glob-
al benchmarks in sustainable development and clean
environment.

Mohammad Al Gergawi, Minister of State for Cabinet
Affairs, said the decision enhances Dubai’s keen efforts
towards contribution in international efforts to combat
environmental challenges, such as the global initiative
to control climate change and heat retention. The deci-
sion makes Dubai the first city in the Middle East to
implement this method.

Environmentalists lauded the decision as a major boost
to environmentally-conscious construction. Dr Sadek
Owainati, co-founder of the Emirates Green Building
Council, said the decision will favourably impact the
construction industry to go sustainable and will enforce

READERS’ COMMENTS
On 25 October, the following

the “expectation we have of construction in this part of
the world.” He said the principle for older buildings has
not been laid out yet, but the council is encouraging
the reviewing of energy consumption in older build-
ings. “You cannot change the orientation of a building
but you can remove hazardous materials.”

A green building is environment-friendly by abiding
international standards to reduce its impact on the envi-
ronment. It achieves this by increasing its efficiency and
use of energy, water, and materials, and reducing
impacts on human health and the environment, through
better design, construction, operation and maintenance.
According to the US Green Buildings Council, a green
building on average saves 70 per cent of electricity, 50
to 60 per cent of water and 36 per cent of energy than
standard buildings.

Based on a point system for every level of efficiency
there are about 16,000 green buildings in the United
States. There are 16 Platinum green buildings in the
world, which is the highest level of eco-friendliness for
a structure. By using solar panels and wind turbines to
water efficient faucets, buildings can make a difference
to how they impact the environment.

FROM ARCHITECTURAL RECORD

comments from readers appeared on
Gulf News website:

Shame it has taken so long. By the
time this comes into effect think of
all the hundreds of towers and
thousands of villas that have
missed out. The energy usage
from those buildings that have
already gone up is huge - how
can that be rectified?

Jayne, Dubai, UAE

| hope the construction phase
where many foxic materials are
generated is also considered.
What about the community’s car-
bon footprints after the building is
built2 There is a long way to go
one step at a fime!

Sherry, Dubai,UAE

5 December 2007

“The U.A.E. is picking up on messages from around the
world, and one of those is sustainability, and they have the
ability to implement it,” says Chris Johnson, a Gensler
managing principal.

But to do so, the country should pay heed to its own vernacu-
lar forms—large tents, for example, cooled by breezes and not
air conditioning—and not rush to re-create a Manhattan-style
skyline, contends Robert Fox, a partner in Cook + Fox. In
1995, he helped design Four Times Square, in New York
City, which is often cited as one of the earliest green skyscrap-
ers in the U.S. Fox worries that a U.A.E.-specific LEED ratings
system could allow developers to score extra points for, say,
photovoltaic panels while neglecting fundamental design
issues. “What are the lessons they could learn from their fore-
fathers2” he wonders. “l don’t think that any of the forefathers
thought that skiing in the middle of the desert would have
been a good idea.”
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I. INTRODUCTION

In recent years, worldwide public concern over
deteriorating air quality and the associated local
and global impacts has grown significantly. The
impacts on human health could be the most dras-
tic since human lungs, containing very sensitive
tissues, receive daily around 15Kg of air com-
pared to 2.5Kg of water and 1.5Kg of food.
Moreover, polluted air spreads over long dis-
tances and can practically not be avoided. Also,
the global impact of pollution-related phenome-
na such as global warming has been proven to
have alarming consequences. This has led gov-
ernments and local authorities, mainly in indus-
trialized countries, into taking these issues more
seriously and hence establishing various emis-
sions limits and standards and implementing
mitigation measures to reduce the pollution of
the air down to bearable levels.

Concerns related to air quality degradation arise
in several quite distinct contexts, often requiring
separate legal and other policy responses and
actions. By far the most important problem is

ambient air — the air people breathe outside
buildings and, more broadly, the air in the tro-
pospheric layer. Next are the two global concerns
related to the stratosphere: climate change caused
by excessive green house gases emissions; and the

depletion of the ozone layer protecting life from
UV radiation reaching the earth from the sun.
Finally, there is the problem of indoor air pollu-
tion and odour that may impose a lethal health
risk which is sometimes neglected by environ-

TABLE 1 RECENT STATISTICS FROM THE ARAB COUNTRIES (FOR YEARS 2002-2004)

Country Population Number of Vehicles Capital Capital Number of Vehicles in
in 2007 [1] per 1000 inhabitants [2] Population the Capital [3,4]

Algeria 33,857,913 87 Algiers 1,980,000 600,000
Bahrain 752,647 322 Manama 162,000 280,000
Egypt 75,497,914 30 Cairo 9,600,000 2,000,000
Iraq 28,993,376 50 Baghdad 5,750,000 1,000,000
Jordan 5,924,247 47 Amman 1,147,447 471500
Kuwait 2,851,144 357 Kuwait 32,400 900,000
Lebanon 4,099,114 434 Beirut 2,012,000 300,000
Libya 6,160,481 234 Tripoli 1,150,000 1,243,418
Morocco 31,224,136 53 Rabat 1,620,000 254,674
Oman 2,595,132 150 Muscat 24,769 316,786
Qatar 840,634 378 Doha 340,000 252,959
Saudi Arabia 24,734,532 336 Riyadh 4,087,152 985,000
Syria 19,928,518 50 Damascus 1,614,500 250,000
Tunisia 10,327,285 71 Tunis 728,453 550,000
UAE 4,380,439 193 Abu Dhabi 552,000 212,686
Yemen 22,389,172 47 Sana’a 1,747,627 823556
Sources: 1. Abdalla, 2006 ; 2. United Nations, 2007 ; 3. NationMaster, 2008 ; 4. PCBS




mentalists as it does not affect nature. Recent
studies conducted by national and international
organizations, including the World Bank, have
indicated that the annual cost of all aspects of air
quality degradation is substantial and could con-
stitute up to around 2% of GDP in developed
countries and more than 5% in developing coun-
tries. These costs include mortality, chronic ill-
ness, hospital admissions, lower worker and agri-
cultural productivity, 1Q loss, and reduction of
visibility. Up to 800,000 premature deaths, and
up to 1 million pre-natal deaths have been esti-

mated as one consequence of air pollution glob-
ally (Abdalla, 20006).

Table 1 presents a list of Arab countries with sta-
tistics about the population densities of each
country, the number of vehicles allocated for
every 1,000 inhabitants, i.e. the car ownership
rate. According to these two sets of statistics, the
total number of vehicles in a country is estimat-
ed. The population of the capital city for each
country is also presented, together with the num-
ber of vehicles in each capital.

The car ownership rate indicates the reliance of
each Arab state on the transport sector, and is to
a certain extent related to the economic standing
of the country. Table 2 correlates energy con-
sumption with the national GDP. Here also the
recorded figures are much related to the levels of
urbanization and economic development in indi-
vidual countries. Energy consumption per GDP
in developing countries, in general, is higher than
that of more advanced nations, and this is inter-
preted sometimes as indicating the inefficient use
of energy through the reliance on old technolo-
gies for energy conversion, including the trans-
port sector. This gap, however, has been nar-
rowed as indicated in table 2. It is also worth
highlighting that some Arab countries have wit-
nessed a drop in relative consumption between
1990 and 2003.

ll. EMISSIONS IN THE ARAB WORLD

Most countries in the region, and in particular
the capitals and other major cities, suffer from
different degrees of air pollution. About 90 per-
cent of total emissions of carbon monoxide (CO)
in Arab countries is due to transportation activi-
ties. It is estimated that Arab countries emit col-
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TABLE 2 ENERGY CONSUMPTION PER GDP IN TONES

OF OIL EQUIVALENT (toe) PER MILLION
CONSTANT 2000 INTERNATIONAL $

Country 1990 2000 2003
Algeria 174.2 177.2 176.8
Bahrain 666.8 582.5 559.4
Egypt 197.8 189.3 201.4
Jordan 286.1 276 253.1
Kuwait . 566 481
Lebanon 366.8 339.1 327
Morocco 84.0 101.1 96.4
Oman 233.3 311.1 361.6
Saudi Arabia 353.1 426 448
Sudan 364.3 244.2 266.7
Syrian Arab Rep 350.8 322.2 294.3
Tunisia 149.5 126.9 123.3
United Arab Emirates 530.9 535 481.3
Yemen 332.6 345 335.9
Developed Countries 219.1 221.1 211.8
Developing Countries 300.0 230.1 224.3
Source: EarthTrends

lectively about 16 million tons/year of CO (El
Raey, 2006). The Arab vehicle fleets emit 1.1
million tons/year of nitrogen oxides (NOx).
Between 70 and 80 percent of total hydrocarbon
(HC) emissions originate from the transporta-
tion sector, and play an important role in the for-
mation of photochemical oxidants. Lead, used as
an additive in petrol, still accounts for more than
half of total lead atmospheric emission in the
Arab countries and almost 100 percent in urban
areas. Diesel engines also emit sulphur dioxides
(SO:) and fine particulate. Stationary sources,
such as thermal power plants, refineries, smelters,
fertilizers plants, cement manufacturing, and
water desalination plants also significantly con-
tribute to air quality deterioration. Industrial
compounds and manufacturing facilities emit
gases such as CO:, methane, Volatile Organic
Compounds (VOCs) and nitrogen oxide (NOx).
In the Gulf Cooperation Council (GCC) coun-
tries total atmospheric emission loads are about
3.85 million tones per year, made of 28% CO,
27% SO: and 23% particulates (UNEP, 1999).

Recent studies have indicated that the Gulf coun-
tries emit about 50% of the total of Arab coun-
tries’ (254 million metric tons of carbon) emis-
sions of CO:. A summary of various regional
emissions is presented in Table 3.
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TABLE 3

ARAB COUNTRIES ANNUAL EMISSIONS (1000 TONS) FROM THE TRANSPORT

TABLE 4

SECTOR, AND THE PERCENTAGE THIS REPRESENTS OF TOTAL EMISSIONS

SO: NOx TSP co HC
Road Transport 200 1,100 120 16,000 3,000
(5%) (37%) (10%) (<90 %) (<80 %)

Source: El Raey, 2006

Recent reports have included several Arab coun-
tries amongst the top 50 countries with highest
CO2-emitting power sectors (Center for Global
Development, 2007). These are Saudi Arabia
(75,900,000 tons and ranked 22), Egypt
(45,000,000 tons, and ranked 30), Kuwait
(19,000,000 tons and ranked 48*), and Algeria
(17,700,000 tons and ranked 49®).

Table 4 shows the changes in the carbon dioxide
per capita emissions over the past 3 decades. In
most listed countries a substantial increase has
been recorded between 1980 and 2003. These
figures are also compared to the Middle East and
World averages. These figures clearly indicate the

THE ARAB REGION’S NATIONAL PER CAPITA CO:

EMISSIONS FROM THE CONSUMPTION
AND FLARING OF FOSSIL FUELS

Region/Country 1980 1990 2000 2003
Algeria 0.94 0.90 0.75 0.70
Bahrain 6.11 7.68 8.66 9.13
Egypt 0.27 0.44 0.46 0.53
Iraq 1.04 1.03 0.88 0.78
Jordan 0.67 0.85 0.84 0.85
Kuwait 6.12 3.48 8.15 8.16
Lebanon 0.58 0.40 1.24 1.17
Libya 2.83 2.74 2.21 2.77
Mavritania 0.10 0.13 0.33 0.29
Morocco 0.21 0.24 0.28 0.29
Oman 0.88 1.90 2.33 2.17
Qatar 16.37 10.54 12.64 10.78
Saudi Arabia 4.79 3.53 3.39 3.74
Somalia 0.05 0.04 0.03 0.02
Sudan 0.05 0.04 0.05 0.07
Syria 0.52 0.81 0.86 0.80
Tunisia 0.36 0.43 0.56 0.57
United Arab Emirates 8.09 10.99 12.461 14.45
Yemen 0.21 0.25 0.15 0.14
Middle East Average 1.43 1.48 1.76 1.89
World Average 1.12 1.11 1.07 1.11
Source: EIA World Carbon Dioxide Emissions from the Use of Fossil Fuels

wide variations amongst regional nations in ener-
gy consumption intensities and patterns. In gen-
eral, GCC and other oil-exporting nations have
emissions rates higher than the world average.

Table 5 shows the net thermal electric power (in
kilowatt hours - kWh) generated from thermal
power plants in the Arab region. The presented
figures show that the increase in demand for elec-
tricity in some countries has been higher than the
world average. It should also be noted that the
vast majority of the operating power plants are
thermal, and mostly driven by fuel oil derivatives.

Recently, several electric utilities in the region
have begun to use natural gas for thermal power
generation. The amounts of emissions associated
with generated power could be deduced from the

emission rates from typical power plants as
shown in Table 6.

The electric power sector in the region has the

following common characteristics:

* Typical energy conversion efficiencies in the
range of 30-35%.

* In most countries, the power sector is entrust-
ed to a state-controlled monopoly for the gen-
eration, transmission, and distribution of elec-
tricity. This trend has been recently changed in
some countries.

* Consequently, the limited available state finan-
cial resources, the future size of investments,
and uncertainty about the future become
major obstacles in any technology updating
process.

* Fuel used for electricity generation is mostly
being subsidized by the governments, and this
leads to a significant undervaluation of electric-
ity prices, causing misleading and distorted
market signals provided to producers and con-
sumers alike.

e Traditional electricity planning in these coun-
tries has focused on expanding supply
resources to meet anticipated demand growth.
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TABLE 5 NET THERMAL POWER PRODUCTION [BILLION kWh]

Region/Country 1980 1990 2000 2003
Algeria 6.44 15.01 23.84 27.55
Bahrain 1.55 3.28 5.92 7.30
Egypt 8.56 31.53 57.97 73.99
Iraq 10.05 20.12 29.41 26.23
Jordan 1.00 3.41 6.90 7.47
Kuwait 8.82 19.37 30.88 37.41
Lebanon 1.78 2.13 6.95 8.63
Libya 4.53 15.79 14.57 17.81
Mavritania 0.06 0.11 0.12 0.13
Morocco 3.43 7.90 12.16 15.46
Oman 0.90 5.02 8.56 13.74
Qatar 2.28 4.53 8.59 11.29
Saudi Arabia 20.45 64.90 118.62 143.82
Somalia 0.11 0.25 0.27 0.27
Sudan 0.47 0.52 1.19 2.06
Syria 1.20 5.61 20.67 25.14
Tunisia 2.60 5.16 9.88 11.48
United Arab Emirates 5.90 16.06 37.55 46.57
Yemen 0.47 1.56 3.21 3.85
World Total 5,588.54 7,137.85 9,255.70 10,438.90
Source: EIA World Carbon Dioxide Emissions from the Use of Fossil Fuels

In general, no account has been given to glob-
al initiatives related to the sustainability of the
sector.

* Subsequently, insufficient investments have
been made into critical areas such as energy
conservation and load management, system
optimization and loss reduction, renewable
energy, and fuel substitution, and others.

lll. POLLUTION LEVELS
IN SOME ARAB COUNTRIES

According to the 2006 Yearbook of the UNEP
Global Environmental Outlook (GEO), the
urban growth rates in the region were very rapid;
the urban population increased from 38% of the
total in 1970, to 63% by 2005. In the same peri-

od, the urban share in the Mashreq sub-region
(Iraq, Jordan, Lebanon, the Occupied Palestinian
Territories and Syria) increased from 52% to
65%. By 2030, the urban population in West Asia
is projected to reach 143 million. The concentra-
tion of population in urban areas has resulted,
among other problems, in increased air pollution.

According to the yearbook, cities such as Sana’a,
Damascus, Cairo, Baghdad and Manama among
other major cities in the region suffer air pollu-
tion levels that sometimes exceed WHO guide-
lines. Although few countries monitor air pollu-
tion levels systematically, available data and
reports indicate that the main sources include
industrial processes, inappropriate disposal of
solid and hazardous waste, vehicle emissions and
the burning of oil in electric power generation.

TABLE 6 TYPICAL EMISSION FROM POWER PLANTS [g/kWh]

Fuel type co CO: SO: NOx VOC
Natural gas 0.2 490 0.004 1.5 0.025
Fuel ail 0.19 781 5.1 1.5 0.05
Codl 0.11 1,060 5.5 2.4 0.01

Source: EPRI
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TABLE 7 AIR POLLUTION IN CAIRO

Pollutant Standard (ug/m?®) Peak values
PM,, 70 (annual) 300

SO, 150 (24 hour) 351

NO. 150 (24 hour) 164
Ozone 120 (8 hour) 380

co 10mg/m?® (8-hour) 34

Pb 1 (annual) 1.6
Source: EIA World Carbon Dioxide Emissions from the Use of Fossil Fuels

In what follows, a brief statistical overview is
offered about pollutants concentration in major
cities and urbanized regions in the Arab world.

Egypt

It has been estimated that Egypt’s emissions of
greenhouse gases (GHG) figure is around 0.6%
of estimated total world emissions.
Measurements inside urban areas and close to
industrial complexes have sometimes recorded
pollution levels higher (sometimes 6 to 8 times)
than the limits set by Environmental Law 4
(ratified in 1994). Egypt has an average con-
centration of SO: of around 69pg/m® of (com-
pared to the WHO standard of 50pg/m?)
(Anderson, Loeb, Nasralla, 2001; El Raey,
20006). The peak levels recorded, however, are
much higher than recorded averages. High par-
ticulates concentrations are generally caused by
the climatic conditions and winds blown from
the desert. Measurements, however, also
showed that smaller particulates that cause
major health problems are generated from
industrial complexes and power plants. These
particle levels are also accompanied by high sul-
phur concentrations, an indication of the burn-
ing of fossil fuels in these complexes. Levels of
PMio have reached 580pg/m’ in Cairo and
450pg/m® in Alexandria. A sample of recorded
concentration levels of various major air pollu-
tants in comparison to national standards is
shown in Table 7.

Syria

The transport sector in Syria causes around 70%
of urban air pollution. The concentration of
PMu in Damascus is estimated at 749pg/m’ in
highly congested traffic areas and 333pg/m’ in
residential zones (El Raey, 2006). This is due to

the fossil fuel combustion in industrial complex-
es in and around the city, and is also attributed to
the generally old and poorly- maintained vehicles
fleet, quality of transport fuel, and high reliance
of diesel- driven microbuses for public transport
in major cities (Haffar, 2004).

Diesel stoves are the second biggest polluters
(Kurze 2004). They also strongly contaminate
the air with sulphur dioxide. There is hardly a
private household in Damascus that does not use
diesel (Mazut), for heating in the cold months
from November to March. The stoves, which do
not cost more than 25 Euro, can be bought
everywhere in town, and Mazut is cheap.

Lebanon

The power sector in Lebanon relies almost com-
pletely on imported fuel oil to operate its thermal
power plants. These plants are regarded as the
main source of air pollution in nearby areas, and
this has been confirmed by series of measure-
ments conducted mainly by academic institu-
tions and NGOs. Levels of particulates and
oxides of sulphur were found to be several times
higher than international standards.

Air pollution from the industrial sector is record-
ed in the vicinity of major cement factories along
the Lebanese coast. Particulates and dust are the
main effluents from these factories.

The transport sector is the major source of GHG
emissions in the country. The motor vehicles
fleet of Lebanon constitutes over 1.4 million reg-
istered vehicles, 55% of which are more than 15
years old (Chaaban and Chedid 2003). CO:
emissions in 1999 totaled 4,585 Gg (gigagram)
compared to around 3,957 Gg in 1994, an
increase of around 16% (see table 8). Currently,
emissions have topped the 5,000 Gg level.

Lead concentrations in Beirut varied by the end
of the 20" century from 0.17 to 4.64pg/m’ with
an average value of 1.86pg/m’, and the total
TSP concentrations is 166pg/m’. Levels of
ozone and smog measured in Beirut were sever-
al times higher than the world norms. This has
been partially mitigated by the enforcement of
law 341 in 2003 that has banned the use of
industrial diesel for transport, and also banned

leaded fuel.



Bahrain

The transport sector is the main source of pollu-
tion in Bahrain, according to air quality tests
(Sami and Khonji, 2006). In one such air quality
test, air monitoring equipment was set up in each
of Bahrain’s five governorates; the results
revealed a significant increase in pollutants asso-
ciated with vehicle emissions over the past 10
years — particularly nitrogen oxides and ozone
gas. These increases were attributed primarily to
vehicle exhaust and industrial emissions, petrol
vapours and chemical solvents — as well as natu-
ral sources — emitting NOx and volatile organic
compounds, which form ozone.

Levels of sulphur dioxide (SO:), which is
pumped into the atmosphere by industries such
as petroleum refineries, cement manufacturers
and metal processing facilities, have been relative-
ly stable in Bahrain at under 5ppb (parts per bil-
lion) over the last 10 years. There were spikes
upwards to 10ppb in 1998 and 9ppb in 2002,
but the figure currently stands at 7ppb. SO: also
contributes to respiratory illness and acid rain.
However, Bahrain’s air quality tests showed that
certain parts of the country are more polluted
than others.

The amount of low-level O; in Bahrain is
51ppb, whereas NOx concentration has risen
from 15ppb 10 years ago, reaching a peak of
30ppb in late 2002. CO: emissions from the
transportation sector represent only 5.6 percent
of the total CO: emissions in Bahrain (Sami and
Khonji 2006).

Algeria
Urban air pollution in Algeria is caused by the

transport sector in the large cities of Algiers,
Oran and Constantine; by burning municipal
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waste; and by heavy industries in Annaba,
Skikda, and Gazaouet. Such pollution has trig-
gered on a yearly basis 353,000 cases of bronchi-
tis, 544,000 asthma attacks and could be a cause
behind 1,500 cases of lung cancer. Morbidity
and mortality were evaluated in terms of DALYs
(Disability Adjusted Life Years). It was estimated
that 157,000 DALYs a year are lost because of
outdoor air pollution and 88,820 are lost annu-
ally due to indoor air pollution (METAP, 2003).
The environmental cost mounts to around 0.9%
of national GDP.

The annual concentration of PMu in Algiers is
about 50pg/m® (SMAP RMSU 2004), and the
ozone concentration is 180pg/m®. SO: concen-
tration is 360pg/m’, and NOx is 400pg/m’,

TABLE 8 MAJOR GREENHOUSE GAS EMISSIONS

FROM THE TRANSPORT SECTOR IN LEBANON, IN Gg
GH Gas Source CO: NOx co NMVOC SO:
Civil aviation 6.02853 0.0255 0.00851 0.00425 0.001872
Road transportation 3,949.839 34.824 447.193 83.8708 2.67669
Navigation 1.2564 0.02734 0.0182 0.00364 0
Total Transport (1994) 3,957.124 34.877 447.220 83.879 2.679
Source: Lebanon Ministry of Environment 2001 (State of the Environment Report)
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TABLE 9 EMISSIONS FROM THE TRANSPORT SECTOR IN TETUAN IN TONS/YEAR
NVOC CH. co CO. NOx SOx N.O PMi,
503.09 1926  4,681.4 286,634 489.93 1,656.6 2.96 31.06

Sources: World Bank 2003; National Environment Observatory of Morocco 2001

whereas CO concentration is 10,000pg/m?®. A
quantity of 180 tons lead/year is emitted in the
streets of the capital. Other cities also suffer from
air quality degradation but at smaller scale.

Jordan

A recent study has been conducted to assess vehic-
ular emissions of carbon monoxide and hydrocar-
bons for gasoline-driven motor vehicles in the
Greater Amman Area in order to provide the gov-
ernment with the basic information necessary for
updating and developing new vehicular exhaust
emissions standards. It was found that the incom-
pliance rates of CO and HC to limits specified in
Traffic Law no. 14/1984 were 40% and 25%
respectively. Motor vehicles age was found to be
the most important factor affecting vehicular
emission levels. Old motor vehicles were found to
emit double the CO amount and triple the HC
amount emitted by new automobiles.
Additionally, public transport vehicles were found
to contribute to higher CO and HC emission lev-
els than those of private cars. The total CO:emis-
sions in the country were estimated at around
5.18 million tons, 2.3% of which were attributed
to the power sector (UNESCWA, 2001).

Zarqa is home to 52% of the country’s indus-
tries. Phosphate accumulation and emissions
from local refineries are among the governorate’s
major environmental problems. The area also is
affected by emissions from the nearby thermal
power plant, industrial wastewater, and the dust
from brick and stone quarries.

Saudi Arabia

The air pollution problem in the Riyadh region is
mainly attributed to the nearby refineries, power
plants, and to transport. Sulphur dioxide is the
main air pollutant emitted from the refining
processes. The main source of sulphur dioxide
emission is the hydrogen sulphide incinerator.
There are no apparent serious environmental
problems with any other air effluents. In Riyadh

the following concentrations were reported: SO:
concentration is 23.8pg/m® (Spektor, 1998),
whereas the concentration of ozone is 53.4pug/m’.
Average interior CO concentrations (inside vehi-
cles) during non-peak traffic times ranged from 10
to 25 parts per million (ppm). Also, lead concen-
trations have exceeded international norms.

Morocco

Sources of air pollution are the industrial and
mining, transport, and agriculture sectors. In
Rabat, fine particulates (less than 3um in diame-
ter) have an annual average of 243pg/m’ (World
Bank 2003; National Environment Observatory
of Morocco 2001). PMo levels ranges between
70 and 123pg/m’, CO: concentrations reach
144pg/m?’, SO: concentrations vary between 8
and 144pg/m’ depending on the region inside
the city. Data from Tetuan city is also summa-
rized in Table 9.

A correlation has been found between air pollu-
tion and health needs in a number of cities.
Mortality, for example, has increased by 2% due
to the increase of PMiw concentrations by
22pg/m’.

Palestine

Although air pollution may not be as severe an
environmental issue as the pressures on water and
land resources, it still poses a threat to the local
community. The main problem is the lack of
monitoring stations and therefore reliable data,
and the institutional capacity to interpret data
and take appropriate action. Air quality in the
region is generally on the decline, largely due to
lack of relevant regulations, proper solid waste
disposal and the lack of control over industrial
and transport-related emissions. Another impor-
tant factor is the growing population, using an
expanding fleet of vehicles running on diesel and
leaded fuel (El Raey, 2006). Some parts of the
West Bank are downwind from industrial zones,
and these further reduce ambient air quality.



UAE

Air pollution exists in the UAE in the larger cities
such as Abu Dhabi, Dubai and Sharjah. One
source is wind-blown sand; the incidence and
scale of this problem varies according to the time
of year. The anthropogenic sources of air-pollu-
tion in the UAE, and mainly in Dubai, are most-
ly the construction sector, which kicks up a lot of
dust, and the ever increasing traffic. According to
the State of the Environment report, the CO:
emissions rate in the UAE has increased from
around 80.8 million tons in 1990 up to over 94
million tons in 2002.

In Abu Dhabi, NO: concentrations are between
250-270pg/m® (Abu Dhabi Environment
Ministry), SO: concentrations are between 100-
150pg/m’. In the Al Ain region, NO: concentra-
tions inside the city reach 230pg/m’, while SO:
concentrations reach its maximum in Al Ain
Centre around 60pg/m?’. Typical concentration

levels in Mussafah and Ruwais are shown in
Table 10.

Yemen

The capital city of Sana’a, located at an altitude
of around 2300m, suffers from extensive air pol-
lution emitted mainly from the transport, electric
power, and energy-intensive industries located in
and around the city. The transport sector has wit-
nessed a large growth. According to a recent UN
study (Chaaban, 2004), the transport sector in
Sana’a constitutes over 100,000 personal vehi-
cles, added to it around 40,000 small taxis, and
70,000 minibuses. There is a heavy reliance on
diesel for transport because its cost is almost 50%
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that of petrol. The fleet is very old and poorly
maintained. The pollutant concentrations are
estimated to be several times higher than the lev-
els set by norms and standards.

Tunisia

In Tunisia, the electric power and transport sec-
tors are the major contributors to air pollution, at
31% and 30%, respectively. Samples of pollutant
concentrations in Ben Arous (Tunis) in the year
2000 are shown in the Table 11.

IV. INITIATIVES TO REDUCE
AIR POLLUTION

There exists a wide scope of mitigation options
and strategies for air pollution abatement. The
feasibility of these options varies from one coun-
try to another depending on the social and eco-
nomic welfare of each nation. However, options
like setting air quality standards, establishing air
monitoring networks, increasing awareness
among citizens as well as decision makers, and
allocating sufficient funding could be adopted in
most Arab countries. Each country has conduct-
ed steps and set regulations aiming at solving the
air quality problem. In what follows is a brief
overview of selected countries.

Lebanon

A technology needs assessment has been con-
ducted for all economic sectors for GHG mitiga-
tion (Chaaban and Chedid, 2002). The transport
sector was analyzed under six options. These are
the promotion of mass transport, improving the

TABLE 10 CONCENTRATIONS IN MUSSAFAH AND RUWAIS (UAE)

TABLE 11

AIR POLLUTION

CONCENTRATIONS

Pollutant Mean concentrations in Mean concentrations IN BEN AROUS, TUNISIA
Mussafah (ug/m’) in Ruwais (ug/m°) .

NOx 83.7 28.9 Pollutant Concentration in yg/m*

NO 20.2 4.8 SO, 104

NO. 52.8 21.7 O; 86

SO, 14.7 17.2 NO. 178

H.S 9.7 4.1 co 3143

co 0.6 0.3 H.S 77

O; 41.4 90.8 PM,, 226

PM,, 135.0 28.9

Source: Abu Dhabi Environment Ministry Source: Japan International Cooperation Agency
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AIR QUALITY

SUMMARY OF TECHNOLOGY OPTIONS RANKING
IN THE TRANSPORT SECTOR

Option Overall Score
Promoting mass transport 78.20
Improving fechnical status of the fleet 76.50
Switching to alternative fuels (NG) 73.75
Improving traffic management 69.30
Environmental standards and regulations 68.50
Urban planning and land use 62.50

Source: Chaaban and Chedid 2002

TABLE 13

SUMMARY OF TECHNOLOGY OPTIONS RANKING
IN THE POWER SECTOR

Option Overall Score
Electric Interconnection 82.10
Deployment of Combined Cycles 80.30
Switching to Natural Gas 77.40
Partially Switching to Renewable Energy 77.00
Recycling/phasing out Subsidies 75.30
Reduction of Transmission losses 71.10
Demand-Side Management 70.95
Technology upgrading 70.55

Source: Chaaban and Chedid 2002

TABLE 14

SUMMARY OF TECHNOLOGY OPTIONS RANKING
IN THE INDUSTRY SECTOR

Option Overall Score
Switching to Natural Gas 80.75
Boiler Improvement 80.30
Energy Efficient Systems 78.80
Cogeneration 71.15
Efficient Motors 70.00

Source: Chaaban and Chedid 2002

technical status of the fleet, switching to alterna-
tive fuels, improving traffic management, updat-
ing and enforcing environmental standards and
regulations and finally improving urban planning
and land use. The results shown in Table 12
reflect the ranking of these technologies, as
obtained from a nation-wide consultation
process that included decision makers, experts,
NGOs, and others. The scores are also listed to
show the margins between individual options.

There is a need to consolidate and enforce pro-
grams and policies associated with Law 341/2001

on reducing air pollution from the transport sec-
tor. Specifically, in designing and implementing
a fuel quality improvement program, and sup-
porting a vehicle inspection and maintenance
program. A national strategy for the improve-
ment of fuel quality has targeted a complete lead
phase-out in gasoline and the reduction of diesel
sulphur content, also banning the use of industri-
al diesel for small and medium vehicles.

In the power sector, eight options have been
found suitable to reduce emissions, mainly
GHG gases. Based on the comparative analysis
made possible by the ranking tables designed for
that purpose, it was found that electricity inter-
connection is the most important option, fol-
lowed by combined cycle technology, switching
to natural gas and then partial switching to
renewable energy.

In the industrial sector, five options were identi-
fied. The natural gas option has the highest pri-
ority followed by boiler improvement, energy
efficient systems, co-generation and finally ener-
gy-efficient motors.

Egypt

Initiatives and activities are carried out on both
the strategic and operational levels.

On a strategic level, the preparation of an Air
Quality Management Strategy is underway, pri-
marily addressing air pollution resulting from
the mismanagement of solid waste, as well as
pollution abatement from mobile sources.
Moreover, an emissions inventory in Greater
Cairo including all sources of air pollution,
industrial and non-industrial, is to be carried
out (EEAA).

On an operational level, a number of activities
and initiatives were carried out during
2000/2001 with a particular focus on the Greater
Cairo area, where the highest levels of air pollu-
tion occur:

1. Monitoring of Ambient Air Quality:
A comprehensive national air quality moni-
toring system has been established as part of
the Environmental Information and
Monitoring Program of the Egyptian
Environmental Affairs Agency (EEAA). The



monitoring system measures concentrations
of common air pollutants.

2. Reduction of Vehicle Emissions in

Greater Cairo:

On-road testing of vehicles with mobile
emission analyzers has been enforced in part-
nership with the Ministry of Interior.
Moreover, a network of stationary facilities
for emissions testing, operated through the
Traffic Department has been identified as
the most feasible option for systematic test-
ing of vehicles in the long term. With the
objective of demonstrating the feasibility of
replacing diesel-fuelled city public transport
buses with compressed natural gas (CNG),
the introduction of CNG buses into the
fleets of the public bus companies of Greater
Cairo is currently taking place.

3. Conversion to the Use of Natural Gas:
The conversion of the power plants in the
Greater Cairo region from the use of fossil
fuels to that of natural gas, was successfully
carried out, thereby reducing ambient con-
centrations of sulphur dioxide.

Jordan

“Horizon 2020” has set the following frame-
work for the country to mitigate air quality
degradation:

Initiative 1:

Legal framework

The primary piece of environmental legislation is
Law No. 1 of 2003, which has substituted the
Environmental Protection Law of 1995. As a
result, many regulations are issued by the govern-
ment; among them is “The Air Protection
Regulation”. Clean Draft Act (2000) sets out the
responsibilities for determining maximum allow-
able concentrations.

Initiative 2:

Develop and implement action plans
Consolidate the institutional set-up for environ-
mental management, particularly on pollution
management (monitoring and enforcement). In
the same context, enhanced communication and
coordination between the involved entities is
needed. In addition, the preparation of an
inspection program, as well as the mechanism to

ARAB ENVIRONMENT: FUTURE CHALLENGES

monitor the environmental mitigation plans pro-
posed for various industrial units (industrial
emissions) and the enforcement of the related
articles of the environment law is a priority.

Initiative 3:

Technical capacity

The capacity to manage integrated environmen-
tal management systems and technologies in
Jordan is weak, and Jordanian experience with
some of the modern systems and technologies
used in environmental management programs is
limited in the field of air pollution. The improve-
ment of Jordan’s technical capacity in this field is
thus a key objective.

UAE

The UAE’s ban on leaded fuel, which came into
force on 1 January 2003, has favorably impacted
air quality in the country. These changes began
when the Gulf Cooperation Council (GCC)
asserted in December 1998 the need for a region-
al transition towards unleaded fuel. Four years
later the UAE phased out leaded gasoline entire-
ly and replaced it with unleaded gasoline
(ERWDA- Abu Dhabi Research and Wildlife
Management Agency 2005).
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In response to the rising concern over the preserva-
tion of air quality, ERWDA (now Environmental
Agency Abu Dhabi - EAD) embarked on an ambi-
tious air quality management project aimed at
monitoring air quality. By the end of 2003,
ERWDA conducted an 18 month air quality mon-
itoring and management study for Abu Dhabi. As
part of the air quality management effort, 15 fixed
and 2 mobile stations were acquired to monitor air
quality and pollution.

EAD has completed the second stage of the proj-
ect, bringing to a close the baseline data collec-
tion and assessment process, as well as the analy-
sis of emissions and dispersion of flue gases from
industrial stacks and vehicular traffic. The third
stage will involve the creation of a full fledged
Central Network System and an Air Quality
Management System, to operate and continually
enhance the equipment to achieve maximum
efficient utilization of resources.

Another planned measure is to draw up an action
plan to introduce natural gas as a substitute for
petrol, especially for specific vehicular categories
that are high fuel consumers. Indeed, according
to the Environment Agency Abu Dhabi (EAD)
report, 20 percent of government-owned vehicles
and taxis in the emirate will be converted to run
on CNG, which EAD also calls Clean Natural
Gas, by 2012. All government diesel vehicles will
also be converted to run on Ultra Low Sulphur
Fuel (ULSF) with at least Euro III emission lim-
its or equivalent by 2012.

Saudi Arabia

Air quality management in Saudi Arabia is cur-
rently concerned with establishing air quality
standards for limits on sulphur dioxide, particu-
lates, ozone, nitrogen oxides, carbon monoxide
and hydrogen sulphide, and other pollutants
(Abu Dhabi Research and Wildlife Management
Agency, 2005).

The Kingdom’s Meteorology and Environmental
Protection Administration (MEPA) has undertak-
en studies on the hazards of pollution, inventory
of pollutants, development of necessary environ-
mental standards and measures to protect air qual-
ity. Collaborating with MEPA, Saudi Aramco, the
country’s largest petroleum entity, also conducts
its own air quality monitoring program.

Aramco operates ten Air Quality Monitoring and
Meteorology Network stations and fifteen mete-
orology-only stations throughout the Kingdom.
These stations ensure facilities meet national and
company air quality standards for limits on major
air pollutants.

On the other hand, Saudi air quality has been
improved by the introduction of unleaded gaso-
line in the country in January 2001. Currently,
service stations in Saudi Arabia sell lead-free
gasoline with the octane boosting additive
MTBE (methyl tertiary butyl ether). Leaded
gasoline has now been almost eliminated.

Bahrain

The most important legislation was set forth as
Amiri Decree No. 7 in August 1980, which
formed the Environmental Protection
Committee (EPC) and the Environmental
Protection Technical Secretariat (EPTS). An
Amiri decree-law No. 21 (1996) was enacted
with the establishment of an Environmental
Affairs agency (EA), an agency under the
Ministry of Housing, Municipalities and
Environment.

Continuous monitoring of atmospheric pollu-
tants at four geographical locations began in
August 1993 (United Nations, 1997). Major
pollutants such as SO., NO», NO, Os, CO, H.S,
HC, and PMis are monitored. Recorded data at
each station is transmitted via modems to a cen-
tral computer system. Various mean values are
automatically calculated and compared to accept-
able ambient air quality standards. All measured
values are available for statistical evaluation.
Daily, weekly, monthly and annual reports are
utilized in the decision-making process.

There is a joint effort within the GCC to imple-
ment an action plan to reduce car emissions and
introduce unleaded petrol. A program called
“Fume watch”, which was introduced in Bahrain
in 1994, aimed to report vehicles visibly emitting
smoke, followed by an immediate approach to
rectify these situations. This program yielded a
noticeable improvement.

Recent studies have also suggested that removing
subsidies and internationalizing the external costs
of electricity generation could lead to resources



use optimization, and would also enhance the
stability of the sector (Al-Hesabi, 2004).
Electricity tariffs should, according to these stud-
ies, reflect the cost of the environmental and
health impacts of emissions.

Qatar

The State of Qatar has established guidelines to
reduce air pollution in urbanized regions. These
are based on the following initiatives:

Initiative 1:

Control of air pollution

The Supreme Council for Environment and
Natural Reserves has developed a network of
fixed and mobile air quality monitoring stations
in many industrial cities to conduct air quality
monitoring activities. These stations provide
valuable data related to the major pollutants.

Initiative 2:

Legislation

By publishing the executive regulations of Law
Number 30 of 2002 related to the environmen-
tal protection in the country, the norms and stan-
dards related to gas emissions became legally
binding. Equally, any development projects
including industrial projects became subject to
environmental impact approval.

ARAB ENVIRONMENT: FUTURE CHALLENGES

According to this law, all industrial plants are
obliged to monitor their emissions according to
norms, standards and conditions agreed upon in
advance and subject to a quarterly report.

Initiative 3:

General policies to improve fuel quality

All transport vehicles use unleaded gasoline. It
has also been planned to start in 2005 to produce
green diesel produced through converting
Natural Gas to Liquefied fuels. This is yet to be
fully implemented. A nationwide energy audit is
being conducted for the residential sector.

Initiative 4:

Capacity building, information research
and development

Particular efforts are made in Qatar towards
building and strengthening national institutional
and legal capacities to preserve good air quality.
In addition, the importance of creating public
awareness of these issues is recognized by parties
involved in the dissemination of relevant publica-
tions and the implementation of specific pro-
grams at the school level throughout the country.

Tunisia

In the Tunisian capital, Tunis, motor vehicles
and motorcycles are the main causes of air pollu-
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tion. A national control and monitoring program
is conducted by the Environment and
Management body of the Territory Ministry
with the National Environment Protection
Agency and CITET (“Centre International des
Technologies de 'Environnement de Tunis” —
Tunis International Centre for Environmental
Technologies) (Japan International Cooperation
Agency, 2002). The objective of this program is
the preservation of air quality by identification,
characterization and reduction of origin of the
fixed (industrial emissions) or mobile pollutions.

Five continuous monitoring stations form a first
group of national monitoring network that is cur-
rently extended to 25 fixed monitoring stations.

Syria

Syria has enacted a multifaceted national action
plan for controlling air emissions from various
sectors (Kayyal, 2005). The proposed goals
include:

1. Phase out leaded gasoline from use by vehic-
ular traffic, and provide incentives for mini-
buses operating in Tartous, Lattakia and
Jableh to also run in rural areas.

2. Enforce vehicular emissions standards and
controls, control technical performance of
vehicles, and develop appropriate rules and
regulations in accordance with international
standards for imports with the aim of pre-
venting pollution.

3. Shift towards natural gas as a main fuel for
the power sector and for major industrial
complexes.

4. Deployment of modern heating systems to
replace the old diesel stoves in residential sec-
tor.

5. Adhere to a regular and annual vehicles
inspection system for monitoring exhaust gas
emissions, and provide the necessary tech-
nologies for this task.

6. Reduce demand on vehicular transport,
adjust peak periods, and substitute the indi-
vidual vehicular traffic with an integrated
modern public transport system.

Yemen

Mitigation strategies sought for the transport sec-
tor are classified as:

1. To establish a sampling/monitoring network
to assess air quality in Sana’a, in collabora-
tion with UNEP and experts from academic
research units.

2. To further rely on cleaner fuel for electricity
generation.

3. On the technical side, to improve the tech-
nical status of the fleet through regular
inspection and maintenance programs,
phasing out leaded fuel, adopting cleaner
fuels and dual fuels systems using LPG,
diesel, and gasoline.

4. On the planning and regulatory sides, to
establish modern and reliable mass transport
systems, to provide incentives to shift
towards unleaded and other cleaner fuels,
and to upgrade traffic management systems
in major cities.

5. To adopt local and international standards
on emissions from industries and ambient air
quality and to have these standards enforced.

6. On the awareness side, to publicize the eco-
nomic cost and health impacts of air quality
degradation, to highlight technical and eco-
nomic benefits of cleaner fuels and technolo-
gies, and to conduct public awareness cam-
paigns in collaboration with local media and

NGOs.

To conclude, Table 15 shows the current status
of diesel fuel in a number of Arab countries and
a brief of future plans.

V. STRATEGIES FOR A MORE
EFFICIENT ENERGY SECTOR AND
EMISSIONS REDUCTION

Electric power sector

Feasible options include:

1. Reducing the role of governments to achieve
sector reform and the elimination/reduction
of bills and fuel subsidies to reduce con-
sumption and emissions;

2. Introduction of appropriate tariff structures
to encourage consumers to shift their
demand off peak intervals, thus reducing the
total installed capacities;

3. Improvement of the thermal efficiency
through the adoption of new and advanced
technologies like combined cycle units;

4. Full utilization of hydropower resources tak-



TABLE 15 ARAB WORLD’S DIESEL SULPHUR MATRIX
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COUNTRY CURRENT STATUS COMMENT

Diesel Sulphur Content (ppm)
Algeria 900 No plans to process crude further
Bahrain 5,000 (500) To be reduced to further by 2007, some low sulfur available
Egypt 5,000 No Plans to reduce levels, Standard 10,000 ppm
Iraq 10,000 Actual Standards 25,000 ppm
Jordan 9,000 Actual Standards 12,000 ppm
Kuwait 3,500 Actual Standards 5,000 ppm
Lebanon 6,500 (350) Shift towards green diesel
Libya 1,000 Standards are about 1,500 ppm
Morocco 10,000 (350) Introduction of 350 ppm sulfur diesel on a very limited basis
Oman 5,500 Actual Standards 10,000 ppm
Palestine 10,000 Gets fuel from Jordan which is at 10,000 ppm
Qatar 5,000 Shift towards lower sulfur diesel
Saudi Arabia 5,000 Current Standards 10,000 ppm.

Plans to go to 500 ppm by 2007 and 50 ppm in future

Syria 6,500 Actual Standards 7,000 ppm
Tunisia 10,000 Actual Standards 10,000 ppm. Change in 2011
UAE 5,000 Plans to go to 2,500 ppm in late 2005 and 50 ppm by 2010
Yemen 10,000 No current Standards. Improvements planned for 2010

Source: UNEP 2006

ing into account various relevant environ-
mental and social issues;

Deployment of other renewable energy tech-
nologies, especially for water heating, on a
scale wide enough to impact the national
energy situation;

Upgrading of the power transmission and
distribution networks to minimize losses;
and

Shifting to less polluting fuels, namely natu-

ral gas.

Industrial sector

Options in this category include:

1.

Establishment of mandatory building codes
that account for energy-efficient designs and
operation of commercial buildings;
Minimization of heat and power losses and
the expanded use of waste heat recovery tech-
nologies and automated process controls;
especially in energy- intensive industries such
as cement, steel, and glass factories.

Greater exploitation of cogeneration poten-
tial; and

Establishment of mandatory standards and
evaluation of optimum operating conditions
for motor-driven systems.

Transport sector

Options in this category include:

1.

4.
5.

Promotion of more efficient vehicle tech-
nologies; examples include electric and
hybrid electric vehicles;

Traffic management in urbanized regions
leading to a drop in trip duration and hence
reduction in fuel consumption;

Improving the technical status of the fleet
through strict annual checks;

Promotion of public/mass transport; and
Promotion of cleaner fuels.

It should be noted that implementing the full
range of above-listed actions requires national
commitment to strengthening existing institu-
tions engaged in energy efficiency activities or to
establishing new ones.

Most Arab countries will need, in addition to
their own efforts, assistance from more developed
nations to achieve these objectives.

Appropriate economic and institutional reforms
would be required to encourage private sector
involvement that can attract investments in ener-
gy efficient technologies.




CHAPTER 4

AIR QUALITY

VI. CFC ABATEMENT

Data on chlorofluorocarbon (CFC) emissions

from various economic sectors in the region is

not readily available. Many countries have bene-

fited from the multilateral funds made available

from the Montreal Protocol to establish offices

and units whose main objectives are:

¢ Dissemination of information on ozone issues.

* Development of policies and legislation to ban
CFC substances and hence reduce their emissions.

* Establishing data bank information on ozone
depleting substances (ODS).

e Providing assistance to industrial sector to
phase out ODS consumption.

e Conducting training and awareness programs
and workshops.

Vil. NOISE POLLUTION

Noise pollution is not considered as severe as
other forms of pollution because it is not as fatal
as water pollution or air pollution. Moreover,
unlike the other forms of pollution, it can be
avoided. The main — and overwhelming — source
of noise pollution in urbanized regions is generat-
ed by transportation. Governments all over the
world have changed their perception of noise pol-
lution over the past 40 years. However, for devel-
oping countries including those in the Arab
region, this issue remains unaddressed due to
political, economic, and technological limitations.
In many regional countries, no direct legislative
implementations deal with noise pollution,
though there are laws and directives aimed at lim-
iting or banning honking during the night hours.

A recent study conducted in Beirut, Lebanon has
shown that major roads suffer from periodical high
noise pollution levels, reaching up to around 90dB
during rush hours. The study also surveyed people
living in the vicinities of these roads, and conclud-
ed that they generally suffer from problems such as
headaches, heart palpitations and learning impair-
ment (Fares, Nehme, Jouni, 2007).

Noise measurements in Amman, Jordan, were
carried out at many locations and the results of
the investigation showed that the minimum and
the maximum noise levels are 46 dBA and 81
dBA during day-time and 58 dBA and 71 dBA
during night-time. The measured noise level

exceeded the 62 dBA acceptable limit at most of
the locations (Jarmah, Al-Omari, Sharabi, 20006).

In Dubai, high traffic generates a high noise level,
added to it the amount of noise created at con-
struction sites currently building rail stations,
sections of track and depots. Noise pollution is
the key focus of an environmental audit launched
by the Roads and Transport Authority. Areas
being targeted for the audit include the assess-
ment of acceptable operating noise levels (Gulf
News, 2006). There will be a focus on efforts to
reduce the impact of noise generating equipment
used in construction.

Reduction measures generally fall into 3 cate-
gories:

(i) Control at the source

These measures can be implemented at the
design stage by the manufacturers, and they
include fitting sound absorbers in the vehicle to
reduce mechanical and engine noises and
improving tires design, improving the exhaust
noise mufflers especially for trucks and motorcy-
cles, improving the engine design so as to reduce
its noise and vibration.

(ii) Control in the transmission path

These measures, usually provided by local
authorities, include keeping the noise source
(traffic) as far from the residential areas as eco-
nomically possible, fitting noise barriers (walls)
to partially reflect noise waves away from the res-
idents, banning heavy-load trucks (and motorcy-
cles) from operating in residential areas during
night hours, and constructing tunnels and under-
ground mass transportation networks.

(iii) Control at the recipient

These measures are in principle similar to those
implemented by planners and local authorities; they
include building houses away from the traffic and
using some insulation systems in the construction
such as double-glazing, and building barriers close
to the traffic or close to the buildings. Planting trees
can also lead to significant noise reduction in addi-
tion to the natural beauty they offer. Also, control-
ling the technical status of personal vehicles could
lead to substantial noise reduction.
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I. INTRODUCTION

At present worldwide freshwater resources are on
the decline, with demand far exceeding the avail-
able supply. Although the global water supply
may be adequate to combat this problem for the
time being, it is quickly dwindling, as more and
more consumption increases are becoming unsus-
tainable; it is projected that 90% of all available
freshwater could be consumed by the year 2025
(Salem, 2003). The potentially adverse impact of
climate change on water resources is particularly
worrisome for the Arab, Middle East and North
African regions since the already meagre water
resources of countries in these regions are being
stretched thin by rising water demand driven by
population growth and rising living standards.
Water is considered the single most constraining
factor of growth in the Arab countries.

Water resources are unevenly distributed among
and within countries, with some presently facing
severe drought and water scarcity, especially in
the Arab region. In the 2001 benchmark report
entitled The Future of Environmental Action in the
Arab World, M.K. Tolba et al estimated that the
average annual available water per capita in the
Arab countries was 977 cubic meters in 2001, and
that this figure will decrease to 460 cubic meters
in the year 2023. The United Nations definition

IN THE YEARS 2003, 2015, AND 2025

Water (m?/capita/year)

of a nation under water stress is when its available
annual water per capita is less than 1,500 cubic
meters, under water scarcity if the annual avail-
able water is less than 1000 cubic meters, and
severe water stress if the available annual water is
less than 500 cubic meters; in the year 2025 Iraq
will be above the water stress line, Lebanon, Syria
and Egypt will be above the severe water stress
line, and the rest will be under the severe water
stress line. M.E. Osman compiled in 2004 water
stress data in some Arab countries, outlining the
occurrence of water scarcity in the years 2003,
2015 and 2025 as presented in Figure 1.

The United Nations estimates that globally some
1.1 billion people lack access to clean water and
2.4 billion lack access to proper sanitation (most
of these being in developing countries). In addi-
tion, a third of the world’s population has serious
water shortage problems (this number could
grow to two thirds by the year 2025 if corrective
measures are not taken) (McCarthy, 2003).
Exacerbating these problems are accelerated pop-
ulation growth, especially in third world coun-
tries, coupled with the concomitant expansion of
the agriculture and industrial sectors which
increase pollution (higher water usage and
untreated wastewater); along with climate
changes, these factors combined produce drastic
declines in the global water supply (Rosegrant,

WATER STRESS, WATER SCARCITY, AND SEVERE WATER SCARCITY IN THE ARAB COUNTRIES
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Water availability m® / capita / year

Country 1955 1990° 2000° 2003 2010° 2015 2025° 2050°
Algeria 1,770 689 332 300
Bahrain 672 179 170 153 139 120 89
Egypt 2,561 1,123 800 770 750 600 550 510
Iraq 18,441 6,029 3,100 2,800 2,400 2,100 1,700
Jordan 906 327 <500 150 <500 130 121 100
Kuwait <100 <100 <100 <100
Lebanon 3,088 1,818 900 900 800 800 867 800
Libya 4,105 1,017 359 250
Morocco 2,763 1,117 590 600
Oman 4,240 1,266 500 500 450 450 410
Qatar 1,427 117 <100 <100 <100 <100 68
Saudi Arabia 1,266 306 <500 400 320 250 113
Syria 6,500 2,087 1,250 1,250 900 850 732 600
Tunisia 1,127 540 324 400
United Arab Emirates 6,195 308 <500 <400 <300 <200 176
West Bank and Gaza 1,229 461 <500 <500 264
Yemen 1,098 445 <500 300 250 200 152
2?UF:ZTiSc:ies and institutions for coping with environmental aspects of water scarcity in western Asia, by Hosni Khordagui Ph.D., Lebanon

http://www.unwater.org/downloads/wwwKhordagui.pdf
b- ITT industries guidebook to global water issues http://itt.com/waterbook/per_cap_country.asp
¢ Economic and Social commision for Western Asia, UN, 2003 - http://www.escwa.org. lb/information/publications/edit/upload/sdpd-03-13.pdf
d- Water demand management in the Mediterranean, Hamdy A., http://www.idrc.org.sg/en/ev-42818-201-1 —DOiTOPIC.EtmI

1995). Although wide and concrete evidence of
this crisis exists there is little or slow progress in
bringing about sufficient national, regional and
international political commitment and imple-
mentation to try and reverse this process.

This situation is very pertinent to the countries of
the Arab region: the region accounts for 3% of the
world’s population, 10% of its land, but only 1.2%
of the world’s renewable water reserves. Many of
the countries in this region are fragile developing
countries, struggling with the dual demographic
and economic strains of increasing populations and
high demand for policies of economic expansion
(via industrial and agricultural development),
which together lead to even more acute pressure on
their already scarce water resources.

Il. PRESENT FRESH WATER
AVAILABILITY AND USE PER SECTOR
IN THE ARAB WORLD

The Arab region is characterized by very low
rainfall that is not equally distributed in time and
space and is not predictable from year to year.
The actual water situation in the region can easi-

ly be described as precarious. Within one life-
time, annual average per capita renewable sup-
plies excluding so-called “fossil” aquifers will
have fallen by about 80%, from 3,430 cubic
meters per capita (in 1960) to 667 cubic meters
(in 2025) (World Bank 1994). These levels are
far below the levels of other major regions in the
world. In several, if not most, Arab countries,
renewable water will barely cover the sustainable
human needs as defined by the United Nations
(as mentioned above). Moreover, more than 10
rivers flowing from outside the region supplying
around 35 percent of these renewable water sup-
plies are vulnerable to extraction by upstream
riparian countries (Tolba et al., 2001). Table 1
shows the renewable fresh water resources for
some Arab counties in annual cubic meters per
capita for the years 1955, 1990, 2000, 2010,
2015, 2025, and 2050.

As the above figure makes alarmingly clear, renew-
able freshwater availability is projected to decrease
on per capita basis by a factor of thirty-five in the
UAE, a factor of ten in Oman and Iraq, and five
in Algeria between the years 1955 and 2025. Only
Iraq will remain above the water scarcity line
(1,000 cubic meters) by the year 2025.




Public expenditure on water as a share of GDP (%)™

GOVERNMENT EXPENDITURE ON WATER AS PERCENT OF THE GNP IN SOME ARAB COUNTRIES

Ground water depletion as % of GNP

Country 2001 2002 2003 2004

Algeria 1.3 1.7 1.7 1.5 -
Egypt - 3.6 3.3 2.4 1.3
Morocco 3.6 3.6 3.6 30.6 0
Saudi Arabia - 1.7 - - -
Tunisia 1.7a - - - 1.2
Yemen - - 3.5 - 1.4
Jordan 2.1

a- Average 1997-2001

*** World Bank 2004b, 2005b, 2006g; AWC 2006.

The vital importance of water can hardly be over-
stated. In arid regions, where most of the Arab
counties are located, it largely determines the pat-
tern of settlement and plays a crucial role in
human culture and life-style. Health and nutrition
depend on the availability of water of acceptable
quality, and it is an essential input for most eco-
nomic activities, especially in rural areas. On the
other hand, throughout history the Arab countries
have depended on irrigated agriculture, and gov-
ernments have given irrigation projects priority to
feed the growing population. Examples are Egypt,
Jordan, Morocco, Saudi Arabia, Tunisia and oth-
ers. Investment in the water sector has been signif-
icant in these countries, typically accounting for
10-20 percent of total public sector investment,
and equivalent to perhaps 2 to 4 percent of the
GNP as shown in table 2.

By far most of the available water supplies are
used for irrigation, accounting for more than 80
percent of total water use in most Arab countries
(Table 3). However, with the projected increasing
scarcity of fresh water availability, the priority will
increasingly be placed on human consumption to
meet basic needs. This future shift from irrigation
to domestic water use requires careful analysis of
the various factors affecting the improvement and
development of the water sector — resource man-
agement — and the efficient utilization of the
water balance — demand management.

Lamentably, as shown in table 3, water use efficien-
cy barely exceeds 40 percent in most of the coun-
tries in the Arab world. Strategic planning should
therefore stress on water productivity — production
of any commodity per unit of water — and focus
especially on the agriculture sector, in order to
attempt to achieve more value per unit of water.

Annual renewable water supplies in the Arab
countries average about 219 BCM (billion
cubic metres) as compared to 4,184 BCM in
Africa, 10,485 BCM in Asia and 40,673 in the
world (World Resources Institute 1992). Of
this figure, about 120 BCM are from flowing
from outside the region (table 4): 84 BCM by
the Nile, 28 BCM by the Euphrates, and 38
BCM by the Tigris and its tributaries. In such
situations, countries are more sensitive to
exogenous shocks as they do not themselves
control the river source. Besides renewable sur-
face water and groundwater, there are substan-
tial non-renewable groundwater resources, and
countries in the Arab region have varying access
to brackish water and unlimited seawater for
future development.

Table 4 compares renewable fresh water
resources per capita in the countries with esti-
mates for other regions of the world.

Many Arab countries have been intensively min-
ing their groundwater; this is especially the case
in the Gulf States as well as Algeria, Jordan,
Lebanon, Palestine and Yemen. Egypt is also
mining water from the Nubian Sandstone
aquifer. Mining the accessible groundwater
resources is often risky since interactions with
river flows may affect surface supplies, and the
lowering of the water tables can cause no water
flow in the river during the summer season and
result in saline intrusion from brackish water
and/or seawater on the coastal area.

Non-conventional water sources are becoming
increasingly important. The region in general,
especially the Gulf states, produces more than
60% of the desalinized water in the world. Due



RENEWABLE FRESH WATER RESOURCES AND TOTAL WITHDRAWAL AND USE PER
SECTOR IN SOME ARAB COUNTRIES IN BILLION CUBIC METERS (BCM)

Countries Renewable resources per capita Total withdrawal
1960 1990 2025 BCM % of Total % of Total
Algeria 1,704 737 354 3 16 27
Bahrain na na na 0.2 na
Egypt 2,251 1,112 645 56.4 97 93
Iraq 14,706 5,285 2,000 42.8 43 52
Jordan 529 224 91 0.8 87 77
Lebanon 2,000 1,407 809 0.8 16 24
Libya 538 154 55 2.8 404 854
Morocco 2,560 1,185 651 11 37 35
Oman 4,000 1,333 421 0.4 22
Qatar na na na na 174
Saudi Arabia 537 156 49 2.3 106 643
Syria 1,196 439 161 3.3 61 73
Tunisia 1,036 532 319 2.3 53 54
UAE 3,000 189 113 0.4 140
Yemen 481 214 72 3.4 136 151
MENA 3,430 1,436 667 177.2 51
Africa 14,884 6,516 2,620 144 3
Asia 6,290 3,368 2,134 1,531 15
World 13,471 7,685 4,783 3,240 8
Countries Per sector % of total
Domestic Industry Agriculture BCM BCM  water use
agricneed  agric. actual  efficiency
Algeria 22 4 74 1.45 3.94 37
Bahrain 60 36 4
Egypt 7 5 88 28.51 54 53
Iraq 3 5 92 11.2 39.38 28
Jordan 29 6 65 0.29 0.68 43
Lebanon 11 4 85 0.42 1.06 40
Libya 15 10 75 2.56 5.13 50
Morocco 6 3 91 4.24 10.18 42
Oman 3 3 94
Qatar 36 26 38
Saudi Arabia 45 51 4 6.68 15.42 43
Syria 7 10 83 8.53 18.96 45
Tunisia 13 7 80 1.21 2.43 50
UAE 11 9 80
Yemen 5 2 93 2.48 6.19 40
MENA 6 7 87
Africa 7 5 88
Asia 6 8 86
World 8 23 69
Sources: A strategy for Managing water in the MENA 1993
AQUASTAT FAO's information System on Water and Agriculture 2001. www.fao.org/ag/agl/aglw/aquastat/water_res/waterres_tab.htm

to its physical constraints and the relatively high ~ Water availability depends mainly on seasonal
cost of desalinization, this source of water is still  and inter-annual variability; 65 percent of renew-
confined to industrial and domestic water use. able fresh water depends on precipitation, and in



the semi-arid and arid climate prevalent in much
of the Arab region precipitation varies from year
to year, and from place to place. In many areas
rainfall occurs at the wrong time and in the
wrong place with the wrong intensity and is con-
fined to a very short period of the year. In the
case of Lebanon, there are a maximum of 80 days
of rainfall a year, and this is mostly confined to
the coastal areas. Annual precipitation varies
from negligible amounts in desert areas to about
1,500 mm in mountainous areas with most rain
falling in the winter season. Stream flows vary
considerably during the year in response to rain-
fall patterns. Water availability therefore fluctu-
ates markedly about the average in table 4. For
example, low flows on the Tigris and Euphrates
have been recorded at less than one third of the
average annual flows, on the Jordan at less than
half, and at the Litani at less than one tenth.

This water supply variability implies three impor-
tant constraints in water management. First,
expensive storage capacity is required to utilize the

variability of flows in space and time, subjecting
the stored water to evaporation losses. Fourteen
percent of the Nile flow at Aswan is lost in evapo-
ration from the reservoir and deep percolation
losses. Groundwater recharge and storage can play
an important role in minimizing these losses, but
this requires expensive geophysical studies to
define the underground storage aquifers and their
boundaries. Second, it introduces an element of
risk, which makes estimation of water’s true
opportunity cost — its value in the next best eco-
nomics use — quite difficult. This is relevant, since
the cross sectional comparison of water’s opportu-
nity cost becomes increasingly important as scarci-
ty increases. And third, this variability requires
systematic contingency planning.

The minimum amount of water required to sus-
tain human life is 25 litres per day (about 10
cubic meters per year); a reasonable supply to
maintain health may be 100-200 litres per day
per capita, although in developed/industrial
countries domestic use can exceed 300-400 litres



TOTAL ANNUAL INTERNAL RENEWABLE WATER, ANNUAL RIVER FLOWS,
AND NET ANNUAL RENEWABLE RESOURCES IN THE ARAB COUNTRIES
Countries Total Total Annual river flows Net annual
renewable available/ year From other To other renewable resources

B(M BCM countries countries BCM
Algeria 15 11.30 0.2 0.7 18.4
Bahrain na na na na
Egypt 58 16.00 56.5 ** 58.3
Iraq 75 66 na 100
Jordan 1 x 0.16 * 0.86
Lebanon 4 3.90 na 0.86 3.94
Libya 1 -3.00 na na 0.7
Morocco 29 20.50 na 0.3 29.7
Oman na o 2
Qatar na * 0
Saudi Arabia 2 na * 2.2
Syria 26 24.50 27.9 30 5.5
Tunisia 4 1.50 0.6 na 4.35
UAE na na 0.3
Yemen 4 na * 2.5
Arab Countries 219
Africa 4,184
Asia 10,485
World 40,673
Sources: A strategy for Managing water in the MENA 1993
AQUASTAT FAO's information System on Water and Agriculture 2001
e G Medearasn Vi s, Population and fhe Environment for the XX century
Coniribution 1o fhe world water council and the global water parinership prepared by fhe Blus Plan in fhe framework of the MEDTAC/GWP.

per day. In some Arab countries, the renewable
water supply exceeds basic human requirements,
but still remains far less than the minimum
amount of water required to sustain good liveli-
hood - food and daily use — which is estimated to
be 1,000 cubic meters per year, as defined by the
United Nations. Tables 5 and 6 below, abstract-
ed from different sources summarize the with-
drawal of water for various sectors, i.e. domestic,
industrials and agricultural use.

Water demand is expanding most rapidly in
urban areas. Most countries in the region are clas-
sified as middle income and the percentage of the
urban population that has access to safe drinking
water is approaching 100 percent. In contrast,
rural areas are much less well served with accessi-
bility to drinking water, with only about 66 per-
cent having safe access. Population growth rates
are expected to slow down in the region, reaching
around 2.5 percent between 2000 and 2025,
which is still high by world standards; the region’s
population is expected to increase to 466 million

in 2025. The urban share of population is also
expected to increase from 60 percent to 75 per-
cent, leading to a dramatic increase in domestic
water use, which must be met by increasing the
efficiency of water used in agriculture so that the
saving can be reallocated to different sectors.

Water withdrawal, or use, in most of the Arab
countries already exceeds renewable supplies; this
is the case in Libya, Saudi Arabia, the Gulf states,
and Yemen. Only Iraq and Lebanon have renew-
able water resources that are adequate and well
distributed relative to population. Nonetheless,
even for these two countries water conservation
projects are necessary.

Reliably modelling a demand-supply strategy is
difficult and uncertain, because the data on sup-
ply and demand are variable. Each sector can pre-
dict its own water demand with a certain degree
of accuracy and reasonably estimate the invest-
ments needed for meeting these demands, but if
investments are faced with financial and/or phys-



WATER RESOURCES IN SOME ARAB COUNTRIES FROM CONVENTIONAL RENEWABLE AND
NON-CONVENTIONAL WATER RESOURCES, INCLUDING DESALINIZED AND TREATED WASTE WATER
(IN MILLION CUBIC METERS (MCM)

Conventional water resource (MCM) Non-conventional water resources (MCM)

Country Surface Groundwater Groundwater Desalination Wastewater

water recharge use and drainage reuse
Lebanon 2,500 600 240 2
Oman 9218 550 1,644 51 23
West bank and Gaza 30 185 200 0.5 2
Yemen 2,250 1,400 2,200 9 52
Jordan 350 277 486 2.5 61
Bahrain 0.2 100 258 75 17.7 (3)
Saudi Arabia 2,230 3,850 14,430 795 131 (24)
Qatar 1.4 85 185 131 28
United Arab Emirates 185 130 900 455 108
Iraq 70,370 2,000 513 7.4 1,500
Syria 16,375 5,100 3,500 2 1,447
Egypt 55,500 4,100 4,850 6.6 3,800
Kuwait 0.1 160 405 388 30
(values in brackes are drainage water reuse)
“Shared groundwater resources in the ESCWA region: the need, potential benefits and requirements for enhanced cooperation,” paper presented at the Expert Group Meeting on
o Eeonomic n ot Comion o Wsemn s o e Ui Notiore, Novernoar 2003, 5 C'oc " “Secerel Water Allocafion Folicies in Selected ESCWA

ical constraints, then a deficit in demand will
occur. Ultimately and with good planning and
management supply and demand should balance.
The question is at what cost?

Besides its role as a basic need and an economic
input into production sectors, water is also one of
the three prime natural resources besides land

VIRTUAL WATER

The concept of virtual water refers to the amount of water
embedded in certain goods; that is, the amount of water that
is required to produce the good. For example, with crops this
refers to the amount of water needed to grow a certain quan-
tity of the crop. The implications of the concept of virtual water
— a concept developed by Professor John Anthony Allan of
King’s College London and the School of Oriental and
African Studies — for water-scarce countries such as those in
the arid regions of the Arab world, are that an awareness of
the content of virtual water, when taken into account in the
production of goods, can aid a country in using its scarce
water resources in a more sustainable manner. Using trade
theory, then, it would make sense for water-scarce countries
to import goods for whose production water is intensively
used, thereby saving the domestically available water supply
for other uses.

and air. Comprehensive data on water quality is
not fully available in most countries. No data is
available on the availability and use of saline
water. Some data is available on treated waste
water and its recycling for use in landscape as pre-
sented before. But recent World Bank studies
suggest that deteriorating water quality, which
adds to fresh water scarcity, is becoming a serious
issue in many countries. The principle sources of
water pollution include the following:

1. Seepage and runoff of agrochemicals such as
nitrogen, and pesticides;

2. Seepage from landfills due to the dumping of
the solid wastes;

3. Untreated municipal waste water;

4. Untreated industrial wastes, either discharg-

ing in municipal sewer systems or directly in
watercourses.

This decline in water quality is adding another
dimension to the scarcity thereof, which in the
long run will affect the human health, the pro-
ductivity of water, and the quality of life.
Declining water quality, besides being hazardous,
increases the purification cost to downstream
users and may not be suitable to be used for par-
ticular purposes.



Countries Sectoral water demand projection
Domestic Agriculture Industry Energy Total

2010 2025 2010 2025 2010 2025 2010 2025 2010 2025
Algeria 0.83 0.80 1.90 1.90 0.2 0.3 2.93 3
Bahrain
Egypt 5.00 6.00 75.00 95.00 10 14 90 115
Jordan 0.43 0.57 1.75 2.40 0.13 0.2 2.31 3.17
Lebanon 0.40 0.52 0.92 1.10 0.1 0.14 1.42 1.76
Libya 1.00 1.76 9.00 11.90 0.24 0.57 10.2 14.2
Morocco 2.80 3.70 1.10 1.40 6 8 10 12 19.9 25.1
Syria 2.10 3.00 17.60 25.20 0.3 0.37 0.1 0.1 20.1 28.7
Tunisia 0.42 0.53 3.37 4.23 0.16 0.26 3.95 5.02
Countries Sectoral water demand sustainable

Domestic Agriculture Industry Energy Total

2010 2025 2010 2025 2010 2025 2010 2025 2010 2025
Algeria 0.50 0.60 1.00 1.30 0.15 0.20 0 0 1.65 2.10
Bahrain
Egypt 4.00 5.00 60.00 65.00 8.60 11.4 0 0 72.60  81.40
Jordan 0.34 0.50 1.30 2.00 0.12 0.20 0 0 1.76 2.70
Lebanon 0.40 0.48 0.78 0.82 0.10 0.14 0 0 1.28 1.44
Libya 0.90 1.50 5.85 8.70 0.20 0.50 0 0 6.95 10.70
Morocco 1.20 1.80 0.80 0.80 5.00 5.00 8 8 15.00 15.30
Syria 1.00 1.26 17.20 20.70 0.30 0.47 0 0 18.50 22.40
Tunisia 0.40 0.50 2.50 2.05 0.12 0.17 0 0 3.02 2.72

lll. CONCLUSIONS
AND RECOMMENDATIONS

The water scarcity problem described so far
requires an integrated multi-disciplinary and
multi-dimensional approach in order to be
resolved. The problem no longer requires the sole
expertise of water technicians and specialists to be
resolved; it should be integrated within national
social and economic planning. Economists, poli-
cy makers, legislative and executive branches of
the government, industrialists, agronomic spe-
cialists, public health officials, as well as public
administrators need to pool resources and energy
together to come out with a plausible and accept-
able solution to this water crisis.

Management of the supply side is inadequate
without a concomitant management of the
demand side; both these areas should be
approached in concert (that is, one cannot be
dealt with without the other). This is especially
true in the Arab region where most of the renew-
able water resources have already been exploited

and new conventional sources of water are scarce.
Therefore, the management of the supply side
with a broad and comprehensive policy alone is
insufficient. The demand side needs also to be
strictly managed and accounted for.

On the demand side, the most basic needed step
is a long-term plan that is multi-dimensional and
incorporates all sides of the equation (both
demand and supply sources). To this extent a
number of issues should be considered:

Water losses should be reduced. These losses could
be due to leakages in closed conduits or seepages
from open watercourses. It has been shown that
low water costs encourage and lead to increased
consumption and waste. Therefore, dealing with
water as an economic commodity and placing a
price tag to account for the externalities or increas-
ing the water charge would create an environment
of conservation and self-management and hence
reduce water loss. This has been proven effective in
many European nations where water utilization is
charged just like electricity; studies have revealed a




TOTAL VIRTUAL WATER AND TOTAL AVAILABLE NON-CONVENTIONAL WATER AVAILABLE
IN THE REGION IN PERCENTAGE AND MILLION CUBIC METERS (MCM).

Countries Virtual water Treated wastewater

Eq. 1,000m3 of net import % Pop access to drink % Pop access to sanit %Agric. %Total
Algeria 12.4 94 73
Bahrain 680 5.9 3.4
Egypt 18.17 95 94 0.4 0.4
Iraq 2.18 85 79
Jordan 3.467 96 99 6.8 5.1
Lebanon 100 99
Libya 3.237 72 97 2.5 2.2
Morocco 2.419 82 75
Oman 39 92 2.3 2.1
Qatar 12 8.8
Saudi Arabia 13.86 1.4 1.3
Syria 1.014 80 90 2.7 2.6
Tunisia 0.7 0.7
UAE 3.362 7.7 5.1
Yemen 3.375 69 45
Countries Desalinised water Non-conventional Total consumption

%Agric. %Total Total MCM Drinking Agric Industry Total

Algeria 3.6 1.422 474.6 2,181 2,543 680 5,404
Bahrain 42.3 18.264 111 107 161 19 287
Egypt 0.3 0.045 4,432 2,700 54,500 5,900 63,100
Iraq 77 1,179 47,584 344 49,107
Jordan 0.8 0.203 61 245 1,088 50 1,383
Lebanon 61 415 750 60 1,225
Libya 11.7 1.522 320 408 4,275 74 4,757
Morocco 3,55.6 543 10,180 322 11,045
Oman 45.3 2.78 60 85 1,150 6 1,241
Qatar 132.7 34.609 229 85 337 17 439
Saudi Arabia 41.8 4.196 1,321 2,387 18,575 193 21,155
Syria 1,643 773 13,618 175 14,566
Tunisia 2.4 0.27 108.7 313 2,518 69 2,900
UAE 55 18.436 489 600 1,539 73 2,212
Yemen 29 470 3,280 69 3,819
??Aur/iif:n 1999. “Virtual Water”: An essential Element in Stabilizing the Political Economies of the Middle East. School of oriental & African studies, University of London.
World I;:élllltcho Organization and United Nofions Childreris Fund, 2000. Global Warer Supply and Saniaron Assessment. 2000 Report. vw.un.org/Depis/unsd/social wotson
World Water Council, 1999. The Arab Water Vision. Regional Consuliations, Arab Countries.

decrease in water waste and consumption after the
implementation of these water taxes or price tags,
as well as an improvement of the efficiency and
equity among users. This can and should be
applied to all sectors. In the industrial sector,
industries should be made to implement water
usage quality standards; this would force the man-
ufacturing managers to re-circulate their water
processes substantially decreasing water demand.

Furthermore, water saving technologies should
be introduced to the industry and replace the
older more water demanding mechanization
processes; although more costly in the short
term, its return in both water conservation and
resource preservation will even out in the long
term. Moreover, if environmental laws were also
applied, pollution would decline, increasing the
availability of freshwater supply and the sustain-



ability of present resources. In the agricultural
arena, water losses can be reused via drainage
systems or channelled to recharge the under-
ground water, thereby increasing overall basin
efficiency. Moreover, farmers should be encour-
aged to use more effective methods of irrigation
like levelling their field for higher yield surface
irrigation or using more efficient technologies
like sprinkler and trickle irrigation. In the
domestic sector, water should be treated like
electricity and elevated charges applied, which
in turn will induce people to become more
thrifty and conscious of water wasting and
preservation, hence declining the demand with-
in the domestic sector. This is especially impor-
tant when we realize that paradoxically per capi-
ta consumption for domestic use in some water-
poor Arabian Gulf countries, depending entire-
ly on desalinated sea water, exceeds average
global levels!

In order to achieve the needed sustainability of
the Arab region’s scarce water resources a holis-
tic and comprehensive approach should be
adopted. The above-mentioned solutions are
meaningless without simultaneous capacity
building, public and technical education, and
increased public awareness.

To sum up, the Arab region countries are faced
with many challenges related to the water scarci-
ty problem. In order to alleviate the pressure and
develop socio-economically in an adequate and
sustainable fashion, they should adopt the fol-
lowing recommendations for long-term strategy
planning:

1. Optimization of water allocation among the
three domains (agricultural, industrial,
domestic).

2. Implementation of an optimal water produc-
tivity strategy that leads to the import of
water through virtual water.

3. Holistic and integrated approach to water
resources supply and demand planning and
management.

4. Capacity building and technical upgrading
of all stakeholders.

5. Awareness raising at levels, from end users to
decision makers.

6. Issuing and implementing of sustainable
water policies based on the above points, cur-
rent and prospective water data and research.

7. Development of water resources manage-
ment models that will be able to unfold
many solution scenarios to select the optimal
approach.

Whereas the topic of virtual water may be new to
the region many nations worldwide have success-
fully invested in its development and invested in
it to help reduce water shortages and wastes.
Therefore it could be of value for water-scarce
nations to invest and shift their resources to
import water-rich products instead of growing
them domestically and loosing the rare available
water resources (this shift would create more
water for use in other needed sectors). Based on
international trade theories, nations should
import products in which they have a compara-
tive disadvantage in production (i.e. water-inten-
sive products for water-poor nations) and export
those products in which they have a comparable
economic advantage.
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CHAPTER 6 MARINE ENVIRONMENT

I. INTRODUCTION

The sustainable use of coastal and ocean
resources is linked to public health, food securi-
ty, and economic and social benefits, including
cultural values and traditional livelihoods. More
broadly, these elements are understood as deci-
sive elements for the alleviation of poverty.
Activities from industrial and agricultural pro-
duction to daily domestic routines all generate
impacts that cumulatively affect the health of
these critical marine ecosystems and ultimately
their economic development.

The major threats to the health, productivity and
biodiversity of the marine environment result
from human activities on land and in coastal
areas. Most of the pollution load of the oceans,
including municipal, industrial and agricultural
wastes and run-off, as well as atmospheric depo-
sition, arises from land-based activities (LBA)
and affects the most productive areas of the
marine and coastal environments.

Il. ARAB MARINE ENVIRONMENT:
POLLUTION CAUSES AND
REMEDIAL ACTIONS

Three of the UNEP Regional Seas Programme
regions — the Mediterranean Region (MAP),
the Red Sea and Gulf of Aden Region (PERS-
GA) and the ROPME Sea Area (RSA) —
encompass twenty Arab States out of the twen-
ty-two member countries of the Arab League.
Some of these countries (Egypt, Morocco,
Saudi Arabia) straddle more than a region, for
example Egypt’s coastlines extend on both the
Mediterranean and the Red Sea, and Saudi
Arabia’s coastlines extend on both the Red Sea
and the Gulf.

THE UNEP REGIONAL
SEAS PROGRAMME

UNEP Regional Seas Programme has emerged over the last
quarter century as an inspiring example of how to craft a
regional approach to protecting the environment and manag-
ing natural resources. The Regional Seas Conventions and
Action Plans cover issues ranging from chemical wastes and
coastal development to the conservation of marine animals
and ecosystems.

Basic information on the coastal and marine
environment of the Arab countries is presented in
Table 1.

Arab Environment of
the Mediterranean Region

The Mediterranean basin, a semi-enclosed sea, is
situated at the centre of a complex mosaic formed
by tectonic plates, and is subject to heavy seismic
and volcanic activity. With the exception of the
southeast and some 3,000 km along the Libyan
and Egyptian coasts where the Saharan platform
directly meets the sea, there are mountains every-
where (Jeftic et al, 1989).

There are a number of large alluvial plains associ-
ated with the deltas of major rivers (Ebro, Rhone,
Po and Nile) and with those of numerous small-
er rivers of the basin, as in Tunisia. These rivers
drain soils far removed from the coastline and

carry very large volumes of sediment to the sea
(Batisse & Grissac, 2003).

Seven Arab countries (Algeria, Egypt, Lebanon,
Libya, Morocco, Syria, Tunisia) are Signatory
States to the Barcelona Convention (1976), that
include 22 Mediterranean counties.
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TABLE 1 BASIC INFORMATION ON THE COASTAL AND MARINE ARAB ENVIRONMENT

COASTAL & SHELF EXTENSION & AREA

Region Arab Countries Coastline km Cont. shelf km’ Territorial Sea km’

MED Region Morocco 2,008** 70,365 37,481
Algeria 1,557** 9,688 27,863
Tunisia 1,927** 65,347 36,773
Lybia 2,025** 63,595 38,131
Egypt# 2,450**  (Med+RS) 50,060 (Med+RS) 82,048
Lebanon 294** 1,169 4,702
Syria 212** 852 3,866

PERSGA Red Sea Djibouti 443%** 3,406 4,853

& Gulf of Aden Region  Egypt 1,800*** X X
Jordan 27 82 87
Saudi Arabia 1,840*** (RS+RSA) 95,580  (RS+RSA) 95,580
Somalia 3,898*** 40,392 68,849
Sudan 2,245%** 15,861 32,645
Yemen 3,149%** 65,341 82,359

ROPME Sea Area Bahrain 255# 7,967 4,006

(GULF Region) Iraq 105# 1,034 716
Kuwait 756# 6,526 5,362
Oman 3,165# 46,670 51,821
Qatar 909# 31,156 11,373
Saudi Arabia 790# (RS+RSA) 95,580  (RS+RSA) 95,580
UAE 735# 51,394 30,962

Other Regions Mavuritania 1,268 28,370 19,455
Comoros 469 1,426 12,684

Main source: World resource Institution. Earth trends: The Environmental Information Portal (2006)

o HERSGA 1096)

e Medionangan Sea

RS: Red Sea

ROPME Sea Area: RSA

Around 150 million people (in 2000) are con-
centrated along the 46,000 km of the
Mediterranean coastline, 54 million people of
which are from the 7 Mediterranean Arab coun-
tries. Some 200 million tourists descend on the
Mediterranean region every year, of which 17
million are tourists visiting the Arab countries of
the region (Benoit & Comeau, 2005). More than
200 petrochemical and energy installations,
chemical industries and chlorine plants are locat-
ed along the Mediterranean coast. These figures
represent the major challenge for the preservation
of the environment of the Mediterranean owing
to the transboundary nature of the pollution that
originates from land-based sources around the
whole basin. The Mediterranean countries have
been devoting specific attention over the past

decades to prevent, halt, reduce and ultimately
eliminate the main sources of pollution for the

marine environment.

The major sources of pollution in the

Mediterranean include:

* Municipal wastewater treatment and disposal;

e Urban solid waste disposal;

e Activities contributing to air pollution from
mobile sources;

¢ Release of harmful concentrations of nutrients
into the marine environment;

* Storage, transportation and disposal of radioac-
tive and hazardous waste; and

* Activities contributing to the destruction of the
coastline and coastal habitats.
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Arab Environment of the Red Sea and
Gulf of Aden Region (PERSGA)

The Red Sea and Gulf of Aden (RSGA) is recog-
nized as one of the world’s most unique coastal
and marine environments, in its role as an impor-
tant repository of marine biodiversity, largely
through its complex systems of coral reefs, inter-
spersed with mangroves, seagrass beds and other
diverse coastal habitats. The relative physical iso-
lation of the sea has given rise to high levels of
species endemism, especially among some groups
of reef fishes and reef-associated invertebrates.
The Gulf of Aden presents a very different situa-
tion: its cold, nutrient rich upwelling water may
inhibit coral development but gives rise to prodi-
gious fisheries production (PERSGA, 2004a).

The marine resources of this region have sus-
tained human cultures for centuries. Until rela-
tively recently, the RSGA region remained com-
paratively unaffected by the changes being
wrought worldwide, especially in neighbouring
areas such as the Mediterranean Sea. The envi-
ronment and resources of the RSGA are threat-
ened by a variety of human activities such as
dredging and filling operations, the disposal of

domestic and industrial effluent, the non-sustain-
able use of non-living resources and the expan-
sion of the tourism industry. Yet the present
transboundary and region-wide concerns are far-
reaching and require actions to minimize loss of
vital ecological and economic services to the peo-
ple of this region (PERSGA, 2004a).

The Member States to PERSGA (Regional
Organization for the Conservation of the
Environment of the Red Sea and Gulf of Aden)
are: Djibouti, Egypt, Jordan, Saudi Arabia,
Somalia, Sudan and Yemen.

Arab Environment of the ROPME
Sea Area (Gulf Region)

ROPME (Regional Organization for the
Protection of the Marine Environment) Sea Area
(RSA), is the sea area located at the most north-
western part of the Indian Ocean. The RSA is
made up of three parts. These include the inner
RSA which extends over 1,000 km along the
NW-SW axis from the Strait of Hormuz to the
northern coast of Iran; the middle RSA, which
consists of the deep basin of the Gulf of Oman,
with depths exceeding 2,500 m along its central
channel; and the outer RSA, which extends to
the southern border of Oman, and is an integral
part of the Indian Ocean.

The ROPME area is surrounded by ecight
Member States, seven of whom are Arab coun-
tries: Bahrain, Iraq, Kuwait, Oman, Qatar, Saudi
Arabia and the United Arab Emirates.

The RSA is considered to have one of the great-
est pollution risks in the world due to the large
number of offshore installations, tanker loading
terminals, and the high volume and density of
marine transportation of oil (UNEP/GPA,
2006). Roughly two million barrels of oil are
spilled annually from routine discharges of bal-
last, tanker slops and from 800 oil and gas plat-
forms (GESAMP, 2001).

The most pressing current and emerging envi-
ronmental issues in the RSA include: the intro-
duction of various pollutants, physical alteration
and destruction of habitats, the use of destructive
fishing techniques and overexploitation of
marine biological resources, and the introduction
of invasive species (ROPME, 2003).



lll. ALGAE CONCENTRATION
IN COASTAL WATERS
(EUTROPHICATION)

Eutrophication is a process by which waters
enriched with nutrients (nitrogen and phospho-
rus) stimulates primary aquatic production. This
leads to an increase in phytoplankton biomass
associated with excessive algal blooms, including
seaweed, ‘red tides’, seaweed scum, the growth of
benthic algae and sometimes a massive growth of
immersed and floating microphytes; oxygen

depletion and fish kills.

The sources of excessive amounts of nutrients in
the marine environment are diverse and include
industry, agriculture, river run-off and sewage
discharges.

The Mediterranean Region

Eutrophication has become a chronic problem in
shallow waters near deltas such as the Nile in
Egypt and major urban areas, because of the dif-
fuse agricultural and industrial discharges.
Agricultural projections in the Mediterranean
indicate that the use of fertilizers could increase
between 2000 and 2025 by as much as 70% in
the east and 50% in the south.

The discharge of non-treated wastewater from
industry and cities contributes 10% of the total
input of phosphorus and 20% of nitrogen. This
can intensify eutrophication locally. Examples
are the hot spots associated with eutrophication
in Egypt and Tunisia (UNEP / MAP / MED-
POL, 2005).

The Red Sea and Gulf of Aden Region

All Red Sea and Gulf of Aden countries have
identified nutrients (particularly nitrogen, phos-
phorus and their compounds) as a primary area
of concern (PERSGA, 2005).

The nutrients’ principal sources in the region
include:

e Fertilizer factories in Jordan and Egypt;

e Agricultural run-off;

* Discharge of untreated sewage. This appears to
be a drastic problem in Djibouti, Somalia and

Yemen (PERSGA, 1997).
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Eutrophication is recognized in the Arab Marine
Environment of the Mediterranean, RSGA and RSA
Regions. However, eutrophication has become a chronic
problem in shallow waters near deltas such as the Nile in
Egypt and major urban areas. Rational agriculture — making
more efficient use of fertilizers — could limit the risks of exces-
sive soil additives, and thus the diffuse discharges of agricul-
tural origin that are a primary cause of eutrophication. Along
with waste treatment, this will minimize the eutrophication.

Some areas, particularly on the west coast of the
Red Sea south of Suez, still receive a consider-
able load of nutrients and Biochemical Oxygen
Demand (BOD) discharges from domestic
sewage. This contributes to eutrophication of
the coastal waters around selected population
centres, major ports and tourist facilities
(Gerges, 2002).

The ROPME Sea Area

Dense mats of filamentous green algae grew in
the intertidal zone of the northern coast of
Bahrain, indicating eutrophication. Similarly,
sewage and agro-based industries have caused
increased growth of benthic algae in the north-
west RSA off Shatt Al-Arab. Signs of eutrophica-
tion were observed in Kuwait Bay and in the
coastal waters of Muscat (Oman), Dhahran
(Saudi Arabia) and Abu Dhabi (UAE). Oxygen
depletion associated with high levels of H.S,
ammonia and the discharge of large quantities of
wastewater in Kuwait Bay have led to several
major incidents of fish mortality, such as the inci-
dent of 1999 which was the result of anoxic con-
ditions caused by massive algal blooms. Red tides
were recorded in Bahrain and Saudi Arabia; this
may be taken as a result of eutrophication
(ROPME, 2003).

IV. COASTAL AND

MARINE POLLUTION

The Mediterranean Region

Land-based sources of pollution

Pollution from land-based sources consists of

untreated sewage discharge, agricultural runoffs
containing pesticides, nitrates and phosphates,
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ill-managed coastal development and emissions
of contaminants directly from the ever-expand-
ing industries around the Mediterranean or
through rivers. Industrial pollution mainly
comes from the chemical/petrochemical and
metallurgy sectors.

Direct impacts of effluents from industry cause
pollution problems at the site level and create
‘hot spot’ areas. Pollution Hot Spots in the Arab
Mediterranean Environment are shown in
Table 2.

Sea-based sources of pollution

The Mediterranean Sea is the major route for
transportation of crude oil from the oil fields in
the Middle East and North Africa, and oil ports
in the Black Sea towards major consumption
centres in Europe and North America. The most
important oil traffic lane (90% of total oil tanker
traffic) connects the Suez Canal and the Sidi
Kerir terminal of the SUMED pipeline in Egypt
with Gibraltar, passing between Sicily and Malta
and then following the coasts of Tunisia, Algeria

TABLE 2 PRIORITY POLLUTION HOT SPOTS IN THE ARAB MEDITERRANEAN
ENVIRONMENT AND ESTIMATES OF BOD DISCHARGED FROM THEIR HOT SPOTS
Country Hot Spot Effluent Type BOD t/y (UNEP/MAP, 2004)
Algeria Oran Domestic +industrial 113,600
Rouiba-Peghaia Domestic +industrial
Ghazaouet Domestic +industrial
Alger Domestic +industrial
Mostaganem Domestic +industrial
Bejaia Domestic +industrial
Annaba Domestic +industrial
Skikda Domestic +industrial
Egypt El-Manzala Mixed (Wastewater) 213,160
Abu-Qir Bay Mixed
El-Mex Bay Mixed (Wastewater)
Alexandria Domestic
Damietta Mixed (River)
Lebanon Greater Beirut area Municipal +industrial 4,090
Jounieh Municipal +industrial
Saida-Ghaziye Municipal +industrial
Tripoli Municipal
Batroun-Selaata Municipal +industrial
Libya Zawia Domestic 2,160
Tripoli Domestic
Zanzur Industrial
Benghazi Domestic
Tobruk Domestic
Morocco Tangier Domestic +industrial 5,180
Tetouan Domestic+ industrial
Nador Domestic+ industrial
Syria Tartous Municipal +industrial 580
Lattakia Municipal +industrial
Banias Municipal +industrial
Jableh Municipal +industrial
Tunisia Gabes Municipal +industrial 7,250
Lake of Tunis Municipal +industrial
Lake of Bizerte Municipal +industrial
Sfax-South Municipal +industrial
Sources: UNEP/WHO, 1999 ; UNEP/MAP, 2004




and Morocco (REMPEC, 2002). Naturally, such
heavy naval traffic brings with it many risks of
marine pollution.

The Red Sea & Gulf of Aden Region
Land-based Sources of Pollution
The main land-based sources of pollution are:

Municipal wastewater discharges: The dis-
charge of municipal wastewaters continues to
present significant management problems in the
Region. Although the levels of sewage discharge
in the Red Sea are not particularly severe com-
pared to other areas, due to the relatively limited
coastal population and general lack of major pop-
ulation centres in its catchments area, the results
of discharges are cumulative.

Industrial effluents: Impacts of industrial efflu-
ents, in the form of thermal pollution or brine
water from power and desalinization plants, par-
ticulate matter and mineral dust from fertilizer
and cement factories, and chemicals and organic
wastes from food and textile processing factories,
contribute to the land-based sources of pollution
affecting coastal waters in the RSGA region
(Gerges, 2002).

Sea-based Sources of Pollution

Although approximately 11% of the world’s
seaborne oil is transported through the RSGA
region, there have been no major spills (>5,000
tonnes) resulting from shipping accidents. Most
spills in this region have been the result of oper-
ational discharges, equipment failures and
groundings (ITOPF, 2003).

Despite the low occurrence of major accidents
within the region, the high volume of shipping
results in chronic pollution in the form of tarballs
arriving on the shorelines. Studies of water quali-
ty suggest that the Red Sea environment receives
more oil/km? than any other regional sea. The
coast of Saudi Arabia between Jeddah and Yemen
is tarred in several places. The Egyptian coast near
the offshore oil fields of the Gulf of Suez is simi-
larly affected by oil discharges (ITOPF, 2003).

Plans to increase the volume of oil transported
via the Yanbu Petroline and the SUMED
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Pollution from land-based sources (mainly untreated domes-
tic sewage and industrial wastes) is a common marine envi-
ronmental issue in the Arab countries, while sea- based pol-

|ution is more acute in the RSA.

Pipeline, along with the possibility of expanding
the capacity of the Suez Canal to accommodate
fully laden vessels of 250,000 tonnes create
increased risks of major oil spills. Other potential
sea-based sources of pollution in the region are
the risks of spills and other production accidents
associated with the offshore oil activities and
operations (Gerges, 2002).

The ROPME Sea Area
Land-based Sources of Pollution

The impacts of municipal sewage and industrial
effluents, particularly those of petroleum refiner-
ies and the petrochemical industry, are signifi-
cant. Power plants cause thermal pollution and
desalination plants release chlorine, brine and
thermal loads into the seawater (ROPME, 2003).

Sea-based Sources of Pollution

The RSA has one of the highest oil pollution
risks in the world because of the concentration of
offshore installations, tanker loading terminals
and the huge volume and density of marine
transportation of oil. Out of twenty cases of oil
spills greater than ten million gallons worldwide,
six cases have taken place in the RSA. Smaller
scale oil pollution incidents such as submarine

pipeline rupture and well blowout are more fre-
quent in the RSA (ROPME, 2003).

V. MARINE FISHERIES &
ANNUAL CATCH

The Mediterranean Region

In the Mediterranean, 540 species of fish have
been recorded (Batisse & Jeudy de Grissac,
2003). The yield of Mediterranean fisheries, in
general, is relatively low compared to other
oceans, probably as a result of the relatively low
primary productivity and generally narrow conti-
nental shelves. There is some evidence of a gradi-
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ent in the yield, decreasing from west to east and
from north to south.

Exploitation of Resources

Approximately 1.5 million tons of fish are caught
in the whole Mediterranean Sea each year
(WWEF, 2004), and fishing from the Levant
Basin during 2000 was 80,915 tonnes (Benoit &
Comeau, 2005). Overfishing is becoming an
increasing problem in the Mediterranean waters,
and is being driven by the rising prices and
demand in the past decades. This is resulting in
unsustainable exploitation of many fish stocks,
and the destruction of their natural habitats.
With 22 Mediterranean countries plus Asian
fishing fleets competing for the same fish
resources, there has been a dramatic decline in
fish stocks which have already fallen to 20% of
natural levels in some areas. Destructive and
often illegal fishing methods have contributed to
depleting fish stocks.

Data on the Capture Fishes of the Mediterranean
region are shown in Table 3.

The Red Sea & Gulf of Aden Region

The fisheries of the RSGA are of considerable
socio-economic importance in terms of national
food security and income generation for rural
communities. Fisheries resources are exploited by
artisanal fishermen, local commercial fisheries
and foreign industrial fisheries targeting inverte-
brates, demersal finfish and pelagic finfish. The
shark resources in the region are heavily fished,
especially in Djibouti, Somalia, Sudan and
Yemen. Fish and shellfish stocks of the RSGA
support artisanal, semi-industrial and industrial
fisheries fleets of Djibouti, Egypt, Saudi Arabia,
Somalia, Sudan and Yemen (PERSGA, 2004a).

A large number of fish stocks are exploited. Of
the vast number of species of fish in the region,
only around 65 species are presently considered
to be of economic importance, in addition to
sharks, rays, shrimps, lobsters, crabs, molluscs
and sea cucumber.

Very few large-scale resource surveys and stock
assessments have been conducted on major
species on a regional basis. The total potential
yield of fisheries resources for the Red Sea has

been calculated at 360,000 mt (megatons) and
267,000 to 414,000 mt for the Gulf of Aden.

Unsustainable exploitation of living marine
resources

According to PERSGA (2000), Egypt’s trawl,
purse-seine and reef-associated fisheries are all
considered over-exploited. Severe fishing pres-
sure, coupled with water pollution in the Gulf of
Suez and the Red Sea have been indicated as neg-
ative impacts on fisheries.

In Sudan, stocks are fully exploited in waters
adjacent to Suakin in the south and Mohammed
Qol in the north; a steady decline in finfish
catches of certain species of snapper is observed.
Production from Suakin dropped from 163 mt
in 1990/91 to 26.3 mt in 1992/93 and exports as
a whole declined from 485 mt in 1991/92 to
432.7 mt in 1994/95. Shark resources have also
shown rapid decline to only 163 mt in 1990/91
to 26.3 mt in 1993/94.

In Djibouti, parts of the coasts and territorial
waters are still in a largely pristine state.
However, some studies shown that in several
areas there are alarming signs of degradation and
threats. Djibouti has only traditional fisheries.

In Yemen, the lucrative industrial fishery for cut-
tlefish in the Gulf of Aden illustrates a clear exam-
ple of overfishing and resultant decline of the fish-
ery. The stock today has still not recovered and is
still far below its biological potential. Similarly the
deep-sea lobster was also over-fished. Reasonable
data for landings by the Gulf of Aden rock lobster
fishery off the coast of Yemen indicate that land-
ings have declined since 1990 and the average size
of rock lobster has decreased. Declines in the land-
ings of sharks by fishermen operating in the
Yemen’s Red Sea waters and in Sudan is an indica-
tion of overfishing (PERSGA, 2000).

Data on the Capture Fishes of the RSGA are
shown in Table 3.

The ROPME Sea Area

There is a generally low diversity of fish species in
the RSA. The fisheries sector plays only a minor
role in the national economies in the Region.
The inner part of the RSA supports more than
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TABLE 3 CAPTURE FISHES FROM THE ARAB COUNTRIES OF THE MED, RSGA AND RSA

1000 tons
Region Countries Demersal Pelagic #Marine Crustacean Molluses  Cephalopod
mar. fish mar. fish fish NEI
MED Region Morocco 68 749 37 10 2 29
Algeria 12 115 9 3 0 1
Tunisia 31 54 6 7 1 12
Libya - - - - - -
*Egypt MED+RS 216 35 19 14 4 3
Lebanon 1 2 0 0
Syria 1 1 0 0
PERSGA Djibouti - - - - -
Red Sea & Jordan 0 0 0 - - -
Gulf of Aden *Saudi Arabia RS+RSA 26 18 1 18 - 1
Region Somalia - - - - -
Sudan 0 0 5 - - -
Yemen 56 183 3 - 13
ROPME Bahrain 6 1 1 6 0
Sea Area Iraq - - - - -
Kuwait 2 1 0 2 -
Qatar 7 3 ] 0 0
Oman 50 97 6 ] 0 12
UAE 57 31 2 0 0
#NEI nof elsewhere included
“Egypt and Saudi Arabia data are for their fofal production from different regional seas.
Source: FAO, 2004
500 fish species, most of which live in pelagic or  nursery areas for commercially important species
soft substrate demersal habitats: at least 125  of fin and shellfish. The reduction of outflow
species are found on the reefs; about 130 fish  from Shatt Al-Arab has had significant negative
species are known to occur in Kuwait; 71 species  effects on the reproduction of certain marine
in Bahrain; and 106 species from reefs in Saudi  species. Bottom trawling has severely destroyed
Arabia. Environmental extremes in the inner the benthic communities of the region. Several
RSA have restricted the distribution of many  countries have taken remedial measures to pro-
species of fish (ROPME, 2003). tect shrimp stocks. Data on the Capture Fishes of
the RSA are shown in Table 3.
The commercial fisheries of the region are support-
ed by over 1,000 species of finfish and shellfish,
including six species of shrimp, two species of In the Mediterranean and the RSGA, overfishing is becoming
spiny lobster, one species of shovel nose lobster, an increasingly severe problem as a result of unsustainable
one species of cuttlefish, one species of abalone and exploitation of many fish stocks. The fisheries of the RSA are
one species of crab. Considering the Arab countries affected by environmental degradation caused by coastal zone
of the RSA, the highest fish landings have been activities that eliminate nursery areas for important species.
reported in Oman and UAE. Qatar had the lowest Inadequate Fisheries management is a result of the:
quantities during the period 1995-1999. Bahrain * lack of information on transboundary stocks and coopera-
and Kuwait had similar volumes of landings. tion in management of shared stocks;
* inadequate baseline data on benthic and demersal stocks;
The fisheries of the region are affected by envi- ¢ lack of surveillance and enforcement of existing fishing reg-
ronmental degradation caused by coastal zone ulations.

activities which have led to the elimination of
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VI. CORAL REEFS

Coral reefs represent an important resource, both
in terms of global biological diversity and with
respect to the well-being of the people who live
near or depend upon them. Reefs are an essential
supplier of protein to subsistence communities; a
valuable currency earner through exploitation of
their resources and through tourism; and a natu-
ralist’s paradise (UNEP/IUCN, 1993).

Coral reefs exist only in the PERSGA and
ROPME regions.

The Red Sea & Gulf of Aden Region

The Red Sea is most famous for its extensive
fringing coral reefs. These reefs are composed of
approximately 200 species of stony corals
(belonging to more than 50 genera, Table 4).
The warm water and absence of freshwater input
provide very suitable conditions for coral reef for-
mation adjacent to the coastline. This beautiful
environment is extremely attractive as a tourist
resource and is currently visited by hundreds of
thousands of people each year particularly in
Egypt, who dive and swim in the waters adjacent
to the reefs. Further south the coastal shelf
becomes much broader and shallower and the
fringing reefs gradually disappear to be replaced
by shallow, sandy shorelines and mangroves.

Reef development varies from north to south in
the Red Sea, with well-developed, narrow fring-
ing reefs north of 20°N with steep slopes drop-
ping into very deep water. In the northern Red
Sea the coast is fringed by an almost continuous
band of coral reef, which physically protects the
nearby shoreline. A longitudinal series of coral
reefs exists within the Red Sea, effectively form-
ing a series of barrier reefs. These barrier reefs are

Most fishing activities in the RSGA occur in shallow waters in
the vicinity of coral reefs.

Corals are largely destroyed in areas affected by “uncon-
trolled” urban and tourism development and tourism.
Sedimentation from these operations has an adverse effect on
the surrounding ecosystems (e.g coral reefs). The coral reefs
in the RSA are subject to a wide range of natural environ-
mental stress and human influences. Coral bleaching has
been reported on some reefs.

10-40 km offshore of the Saudi Arabian coast-
line and extend southward for 400 km. Similar
systems of reefs occur on the African side of the
Red Sea. There are also isolated patch reefs and

atoll-like structures, the most famous of which is
Sanganeb Acoll in Sudan (PERSGA, 2002).

Corals require a range of physical conditions for
healthy growth and reproduction, all of which are
influenced by human activities. Physical destruc-
tion, changes in water quality, such as raised nuri-
ent levels, and changes in salinity and tempera-
ture, high levels of sedimentation, and changes in
water currents can all damage coral reefs.
Recovery, through new growth and larval settle-
ment, requires a considerable amount of time and
freedom from chronic stress (PERSGA, 1998).

The ROPME Sea Area

There are numerous patch reefs in the RSA, with
coral islands representing the peak of their devel-
opment. Because of scouring by loose sand in the
water column, patch reefs support fewer and less
dense communities than island coral reefs, which
have extensive reef flats and extend to depths of
10-20 meters. About 55-60 coral species have been
identified in the RSA. This compares to about 200
species in the Red Sea (ROPME, 2003).

The coral reefs in the RSA are subject to a wide
range of natural environmental stresses and
human influences. Coral bleaching has been
reported on some reefs in Bahrain, Oman, Saudi
Arabia and the UAE over the past few years.
Coral reefs are extensively destroyed by Crown of

Thorns Starfish (COTS) in Oman and UAE.

Although the region contains only about 8% of
the world’s mapped coral reefs, almost two-thirds
of them are classified as being at risk.

VIl. BIOCHEMICAL OXYGEN DEMAND
(BOD) IN MARINE WATERS

The Mediterranean Region

Algeria and Egypt are the highest BOD contrib-
utors among all Mediterranean countries
including the Arab states of the south
Mediterranean. The BOD discharged from
industrial sources in Algeria was estimated at



113,600 tons/year. This value is about 28% of
the total industrial BOD discharged to the
Mediterranean. The Egyptian Mediterranean
coastal waters receive the pollution load of the
major part of the country’s population, agricul-
tural and industrial activities. Accordingly, the
BOD discharged from industrial sources in
Egypt was estimated at 213,160 tons/year; this
contributes about 52% of the total industrial
BOD discharged to the Mediterranean.

BOD discharged from Hot Spots of the Arab
Mediterranean countries is presented in Table 2.

The Red Sea & Gulf of Aden Region

Some areas, particularly on the west coast of the
Red Sea south of Suez still receive a considerable
load of nutrients and BOD discharges from
domestic sewage (Gerges, 2002). According to
PERSGA (2001), estimated total BOD generat-
ed by Saudi Arabia’s municipal sewage treatment
along the Red Sea coast is 122,000 t/y.

The ROPME Sea Area

Desalination and power plants discharge around
48% of the total industrial effluent volume
which contribute to the BOD, COD (Chemical
Oxygen Demand) and SS (Suspended Solids)
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load in the marine environment of the RSA
(ROPME, 2003).

The liquid industrial discharge from Saudi Arabia
is mainly from sewage treatment plants, and
includes domestic and industrial wastes. In 1999,
the quantity of waste discharged on the Saudi
Arabian coast of the RSA was 600,000 m?/d. The
contaminant load of the discharged waste indicat-
ed that the BOD load was 6,622 t/y.

Levels of industrial liquid waste produced in the
UAE were estimated at 37x10°m?® in 1998, and
BOD estimated as 11,082 t/y. In Abu Dhabi, the
BOD is estimated at 3,018 t/y.

VIIl. IMPACT OF
COASTAL DEVELOPMENTS

The Mediterranean Region

The coasts of the Mediterranean Arab states sup-
ported a population of approximately 53 million
inhabitants in 2000, a figure which is rapidly
increasing, and is projected to rise to 77 million
inhabitants in 2025 (Benoit & Comeau, 2005).
Associated with this urban spread is the threat to
species and habitats from land reclamation, waste
water discharges and construction disturbance.
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Tourism is flourishing at present in the southern
Mediterranean (Morocco, Algeria, Tunisia, Egypt
and Lebanon). The Arab Mediterranean countries
received about 17 million tourists in 2005, with a
projection of about 48 million in 2025 (Benoit &
Comeau, 2005). The negative impact of tourism
is the environmental degradation through exten-
sive development, added pressure to the coastal
areas, and stress on the marine environment.

The Red Sea & Gulf of Aden Region

The physical alteration and destruction of habi-
tats as a result of dredging and filling operations
associated with urban expansion, tourism and
industrial developments are among the main
sources of environmental degradation in the
RSGA region. This is particularly witnessed in
Egypt and Saudi Arabia (Gerges, 2002).
Sedimentation from these operations has an
adverse effect on the surrounding ecosystems
(mangroves, seagrass beds, and coral reefs) and, as
a consequence, a decline in the productivity of
the sea. In addition, uncontrolled tourism has
resulted in significant damage and destruction of
key habitats. Although the environmental impact
of tourism in the southern RSGA is not as
prominent as in the northern and central areas,
the growing tourism investment plans in various
parts of these countries will ultimately induce
environmental impacts on a regional scale

(PERSGA, 2005).
The ROPME Sea Area

The coastline of the RSA is under increasing
pressure from the high pace of development and
extensive economic activities. By the early 1990s,
some countries had already developed more than
40% of their coastlines (ROPME, 2003). Several
coastal development projects have been or are
being implemented in the region’s countries. In

The negative impact of tourism and uncontrolled urban devel-
opment is the environmental degradation which has generat-
ed several adverse environmental effects on the coastal envi-
ronment of the three regions.

The lack of proper land use planning, ineffective zoning and
environmental audit procedures in some countries, particular-
ly with regard to urban development and industrial expansion
are growing problems in different areas.

Bahrain such activities considerably increased in
the 1970s, due to industrial and residential pres-
sures such as the construction of industrial com-
plexes and to build the King Fahd Causeway.
The reclaimed land in Bahrain increased the sur-
face area of Bahrain from 661.87 km? in 1975 to
700 km? in 1994. Recently, urbanization has
encroached on significant parts of the coastal
areas of Bahrain.

Considerable stretches of the intertidal areas
along the Kuwait City coast and some sections
along the southern coast of Kuwait have been
reclaimed. As a result, significant erosion prob-
lems have developed along most of the fill edge of
the reclaimed areas.

Reclamation and particularly dredging for port,
harbour and seafront development contributed
to changes in coastal environments in the
Sultanate of Oman in 2002.

Commercial and residential development has
taken place along the coastal areas of Saudi
Arabia, particularly around Jubail, and further
south around Tarut Bay, Dammam and Khobar.

Industrial complexes and desalination plants
were established in the UAE. Significant urban
development is taking place along the coasts and
their surrounding areas in Abu Dhabi and
Dubai.

ROPME (2003) concluded that although
dredging and land reclamation are also perma-
nent features in many coastal areas of the region
with significant damaging effects on the envi-
ronment, the alarming magnitude of the physi-
cal alteration of the coastline of the RSA has had
several adverse environmental effects on the
coastal environment.

IX. MARINE AND COASTAL
PROTECTED AREAS (MPAS)

A Marine Protected Area (MPA) is
Any area of the intertidal or subtidal terrain,
together with its overlying water and associated
Sflora, fauna, historical and cultural features,
which has been reserved by law or other effec-

tive means to protect part or all of the enclosed
environment (IUCN, 1988).
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TABLE 4 THE COASTAL AND MARINE PROTECTED AREAS IN THE ARAB COUNTRIES

Region Arab Number Mar & Coast *Protected Areas Number of Scleractinia
Countries Protected Areas % of total land areas (2003) Coral Genera
MED Region Morocco 10 1.2 X
Algeria 8 5.1 X
Tunisia 7 1.5 X
Libya X 0.1 X
Egypt 4 (Med + RS) 9.42** X
Lebanon 1 0.7 X
Syria X 1.9 X
PERSGA Djibouti 2 0.5 55
Red Sea & Gulf Egypt 7 (Med + RS) 9.42** 57
of Aden Region Jordan 1 3.02** 44
Saudi Arabia 4 (RS+RSA) 2.8 54
Somalia 2 0.3 50
Sudan 2 4.9 56
Yemen X X 51
ROPME Bahrain 1 1.3 29
Sea Area Iraq X X X
(GULF Region) Kuwait 4 0.0 23
Oman 2 13.74** 40
Qatar 4 1.1 27
Saudi Arabia (RS+RSA) 4 (RS+RSA) 2.8 54
UAE 4 0.3 28
Main source: World Resource Institute. Earth trends: The Environmental Information Portal (2006)
*Protected Areas (all fypes and categories, and not restricted 1o coastal and marine only) % of ofal land areas as in 2003
“EEAA (2006)

MPAs can provide a range of benefits to local
communities and national development through
the sustainable use of living marine resources and
biodiversity conservation.

The coastal and marine protected areas in the
Arab countries are listed in Table 4.

Significant efforts were recognized in the three
regional seas to develop marine and coastal pro-
tected areas as a rational management tool for the
coastal area and within the strategy of the sustain-
able development.

The Mediterranean Region

As part of the Mediterranean Action Plan, a pro-
tocol concerning specially protected areas and
biological diversity in the Mediterranean was
adopted by the contracting parties in June 1995.
The protocol calls for the establishment of a list
of Specially Protected Areas of Mediterranean

Importance (SPAMI), with the objectives of bio-
diversity conservation and protection of specific
Mediterranean ecosystems.

MEDPAN (the Mediterranean Protected Areas
Network) was established in 1991 to facilitate the
exchange of experience between protected areas
managers.

The Red Sea & Gulf of Aden Region

PERSGA (2004b) found that although all coun-
tries in the region had designated MPAs, they
were few in number and only one or two were
adequately managed. Many of the current and/or
proposed protected areas were under high pres-
sure from fishing and/or tourism. Others were at
risk from navigation and development activities
in adjacent areas.

MPAs have been established in many parts of the
RSGA. This has been initiated through the inte-
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1976 and its Protocols, formally known as “The
Convention for the Protection of the Marine
Environment and the Coastal Region of the
Mediterranean.

Although the Arab countries have designated MPAs, issues of
their adequate and efficient management remain. Several of
the current and/or proposed protected areas, particularly in
the RSGA, are under high pressure from fishing and tourism.
Others are at risk from navigation and development activities
in adjacent areas. Designation of MPAs that can be ade-
quately managed should be associated with efficient institu-
tional and capacity building, including resource mobilization.

The Barcelona Convention was adopted in 1976
and entered into force in 1978. The following are
the Protocols related to this Convention:

gration of 12 MPAs from throughout the region
into a Regional Network of MPAs for the RSGA.

Twelve declared and proposed MPAs, represent-
ing different ecosystem types and biodiversity
richness and uniqueness, were identified as region-
ally or globally important (PERSGA, 2004b)

The ROPME Sea Area

In the RSA there are cight parks and reserves
already established along the coasts of the region,
and over 85 sites have been recommended for
protection (ROPME, 2003)

Of the protected areas, some areas are also cov-
ered by international conventions and pro-
grammes. In Iraq, most of the important nature
conservation areas in the country are unprotected
although many have been recommended for
future protection as national parks or reserves.
The coastline of Iraq is restricted to an area next
to Faw by the mouth of the Shatt Al-Arab. Little-
developed areas recommended for protection
include the mudflats near Al-Faw and Khor
Zubair/Khor Abdullah.

Table 4 shows the numbers of Marine and
Coastal protected areas as well as the percentage
(%) of protected areas to the total land areas in
the three regional seas in the Arab world.

X. MARINE REGULATORY
PROGRAMMES, REGIONAL AND
INTERNATIONAL AGREEMENTS

The Mediterranean Region
The environmental policy of the Mediterranean

countries is becoming progressively aligned with
the requirements of the Barcelona Convention of

e Protocol for the Prevention of Pollution of the
Mediterranean Sea by Dumping from Ships
and Aircraft (1976).

e The Protocol concerning Co-operation in
Combating Pollution of the Mediterranean Sea
by Oil and other Harmful Substances in cases
of Emergency (Emergency Protocol) (1976).

e The Protocol concerning Co-operation in
Preventing Pollution from Ships and, in cases
of Emergency, Combating Pollution of the
Mediterranean Sea (1976).

e The Protocol for the protection of the

Mediterranean Sea against Pollution from

Land-based Sources (LBS Protocol) (1980).

Protocol for the Protection of the

Mediterranean Sea against Pollution resulting

from Exploration and Exploitation (Offshore

Protocol) of the Continental Shelf and the

Seabed and its Subsoil (7994).

* The Protocol concerning Specially Protected

Areas and Biological Diversity in the

Mediterranean (SPA & Biodiversity Protocol)

(1995).

Protocol on the Prevention of Pollution of the

Mediterranean  Sea by  Transboundary

Movements of Hazardous Wastes and their

Disposal (Hazardous Wastes Protocol) (71996).

THE RED SEA & GULF
OF ADEN REGION

The Jeddah Convention of 1982, formally titled
Regional Convention for the Conservation of the
Red Sea and Gulf of Aden Environment, and its
two Protocols Concerning Regional Cooperation
in Combating Pollution by Oil and Other
Harmful Substances in Cases of Emergency
(1982) and the Protocol for the Protection of the
Marine Environment in the Red Sea and Gulf of
Aden from Land-based Sources of Pollution and
Activities (2005), provide an important basis for
environmental cooperation in the region. In
addition, another supportive instrument was
developed, namely the Action Plan for the



Conservation of the Marine Environment and

Coastal Areas in the Red Sea and Gulf of Aden.
The ROPME Sea Area

The Kuwait Regional Convention for
Cooperation on the Protection of the Marine
Environment from Pollution (1978) has four
related protocols that were developed in accor-
dance with the recommendations of the Legal
Component of the Kuwait Action Plan. These
protocols are:

* Protocol concerning Regional Cooperation in
Combating Pollution by Oil and other
Harmful Substances in Cases of Emergency
(1978).

* Protocol concerning Marine Pollution result-
ing from Exploration and

* Exploitation of the Continental Shelf (7989).

e Protocol for the Protection of the Marine
Environment against Pollution from Land-
Based Sources (7990).

e Protocol on the Control of Marine
Transboundary Movements and Disposal of
Hazardous Wastes and Other Wastes (7998).

The status of the ratification of the regional and
international conventions and protocols by the
Arab states in the three regional seas is presented
in Table 5 (UNEP, 1991; PERSGA, 2003,
ROPME, 2003; EEAA, 2000).

XI. EMERGING ISSUES; THE
IMPLICATIONS OF CLIMATE CHANGE

According to UNEP (1992), a substantial rise in
the sea level would eventually invade wetlands
and lowlands, accelerate coastal erosion, aggravate
coastal flooding and salinisation of fertile lands
and increase the salinity of estuaries and aquifers.
Global climate change would play a role in the
increase of coral bleaching events, and could
cause the destruction of major reef tracts and the
extinction of many coral species (GIWA, 20006).
Climate changes would also affect the productiv-
ity and fisheries in the marine environment.

In the Mediterranean Arab Region, the Nile delta
in Egypt and the deltaic plain of the River
Medjerda in Tunis are examples of areas vulner-
able to a rising sea level.

ARAB ENVIRONMENT: FUTURE CHALLENGES

Although regional and national legislation concerning the

coastal and marine environments were developed in the Arab

countries of the three regions, the following are shared prob-

lems in most countries:

¢ Lack of enforcement of the existing laws and regulations

¢ Inefficient monitoring for compliance

* The need to standardise terms and identifications related to
definitions, ecosystem, biodiversity and integrated manage-
ment

* The need to consider regional/interregional transboundary
issues (cooperation mechanism and dispute resolution)

In the RSGA no bleaching has been observed to
date in the Gulf of Agaba, the Gulf of Suez or
along the Egyptian coast of the main basin.
Bleaching was patchy along the Saudi Arabian
coast, being more severe to the south. In Sudan,
bleaching occurred at several locations, above all
south of Port Sudan. Along the Red Sea coastline
of Yemen, where reefs are already under consid-
erable human-induced stress, effects of coral
bleaching were severe. However, no quantitative
data is available. Many areas of the Gulf of Aden
were affected by bleaching. In Somalia, almost all
corals in an area east of Berbera were killed,
whereas further west, corals were only slightly
affected. In Yemen, many corals along the shore-
line died, and more than half of the corals of the
Socotra Archipelago were affected by the bleach-
ing (GIWA, 2006).

In the RSA coral bleaching has been reported in
Bahrain, Oman, Saudi Arabia and UAE because
of high temperatures over the past few years.

Xil. PRIORITY ENVIRONMENTAL
ISSUES, IMMEDIATE & ROOT CAUSES
AND PROPOSED REMEDIAL
MEASURES

Although located in different regional seas, the
marine and coastal Arab environments share
common priority issues. Some of these issues
are transboundary in nature (e.g. pollution,
overfishing).

Priority environmental issues, immediate and
root causes and remedial measures in the Arab
environment of the Mediterranean, PERSGA
and ROPME regions are presented in Table 6.



-
Z
w
=
r4
o
=
>
Z
w
w
=
(3
<
=

CHAPTER 6

9002 'Vv33 PUP £00Z ‘IWJOY ‘€00Z ‘VOS¥Id ‘1661 ‘dINN :s821n0g

A A A A A A avn
A A A A A A A A ubwo
A A A A A A A vSI
A A A A A A ITTTT,)
A A A A A A A HOMN))
A A A A A A bo.j paly 0ag
A A A A A A A A uipayng INJOY
A A A A A A udWIdA
A A A A A A uobpng
A A A pipPWog
A A A A A A A vSI
A A A A A A A A uppuaor  uoibay uepy jo
A A A A A A A A A 1dAB3  §|no » pag pay
A A A A A A A A unoqilg VOSYId
A A A A pLIAg
A A A A A A uounqal
A A A A A A A A A A 1dA63
A A A A CYLCTR]
A A A A pisiuny
A A A A A A pLably
A A A A A oxo0.i0 uoibey gIaw
s66l 6861 1£61 vs6l 861 7861 9261
_Ouo-o,_n_ Nmo 1 Nmo 1 =o_=_w>=ou Nwm 1 wN\MN =o___=o>=ou =o___=o>=ou =o_—=¢>=ou :o___=o>=ou :o_-=¢>=ou
va1 4NN a9 [espg  SOTNN  1044VW  AYSWVY uopuo] Homny yoppaf  puojang
S|02040.d @ SUOHUIAUO) |[PUOILDUIB}U] SuolU3AUO) |puoIbay SaujuN0) uoifiay

SALVIS ViV JH1 A9 STO0010d8d ANV SNOILNIANOD TVNOILVNYILNI ANV

TVNOI9IY FHL 40 NOILVDIHILYY 3O ANV/IINLYNOIS 40 SNLVLS FHL G 31avl




ARAB ENVIRONMENT: FUTURE CHALLENGES

TABLE 6 PRIORITY ENVIRONMENTAL ISSUES, IMMEDIATE & ROOT CAUSES AND PROPOSED REMEDIAL MEASURES

Region Priority Envir. Immediate Root Proposed
Issues Causes Causes Remedial Measures
MED Land-Based Discharge of Lack of regulation Develop/ implement NAP on LBA
Region  Activities Industrial waste and enforcement Reduce BOD by 50% by the year 2010
Discharge of untreated or  Inadequate (UNEP/MAP/RAC/CP (2004)
partially treated sewage monitoring Establish WWTP
Inadequate Prevent/Reduce discharge of waste
technology Apply Clean Production & BAT
Enhancement of Awareness
Enforce Laws and regulations
Urban and Large scale urban and Lack of Develop/implement ICZM
Tourism tourism development awareness, lack of  Prevent/Reduce landfill and dredge in
Development Coastal modification enforcement the coastal areas
Population pressure and Determine the carrying capacity of
mobilization coastal development & Tourism
Destruction of Destruction of seagrass Lack of Prevent/Reduce landfill and dredge in
Habitats meadows, coastal enforcement, the coastal areas
habitats limited awareness, Prevent/Reduce discharge of solid
Release of untreated poor navigational and wastewater
waste control Enhancement of awareness
Exploitation Overfishing Lack of stock Enforcement of regulations
of LMR Decline in landings assessment Prevent destructive fishing techniques
(Living marine Increased fishing efforts Lack of monitoring  Assessment & Monitoring
Resources) Landing beyond Lack of regulation
Maximum Sustainable enforcement
Yield. Destructive fishing
technigue
Sea-based Accidental oil spill, Inadequate Navigational control
Activities sand mining control. Lack of Establish reception facilities
reception facilities Enhancement of REMPEC
PERSGA  Land-Based Discharge of Industrial Lack of regulation Develop NAP on LBA
Red Activities waste. Discharge of and enforcement Establish WWTP
Sea & untreated or partially Inadequate Prevent/Reduce discharge of waste
Gulf of treated sewage monitoring Apply Clean Production & BAT
Aden Inadequate Enhancement of Awareness & Enforce
Region technology Laws and regulations
Destruction of Destruction of coral reefs  Lack of Prevent/Reduce landfill and dredge in
Habitats by anchoring, trawling regulations and the coastal areas.Prevent or reduce
and landfill, and enforcement, discharge of solid and wastewater
mangrove limited awareness Carrying capacity for diving in coral reef
areas/ NAP for coral reef management
Protection of mangrove/ NAP for
mangrove management. Prevent curio
trade. Enhancement of awareness
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TABLE 6 CONTINUED

Region Priority Envir. Immediate Root Proposed
Issues Causes Causes Remedial Measures
Urban and Large scale urban and Lack of Develop/implement ICZM
Tourism tourism development awareness, lack of  Prevent/Reduce landfill and dredge in
Development Extensive dredging and regulations and the coastal areas
filling enforcement Determine the carrying capacity of

coastal development & Tourism

Sea-Based Exploitation of oil Inadequate Navigational control
Activities Tar balls and slicks on control Establish reception facilities
beaches and water Lack of reception Enhancement of MEMAC
Discharge of ballast and facilities
bilge water

Discharge from Pipe lines

Exploitation of ~ Overfishing Lack of stock Enforcement of regulations

LMR Decline in landings assessment Prevent/Reduce destructive fishing

(Living marine Increased fishing efforts Lack of monitoring  techniques

Resources) Landing beyond Lack of regulation Assessment and monitoring
Maximum & enforcement

Sustainable Yield
Destructive fishing

technique
ROPME  Sea-Based Oil spill (2 million b/y) Inadequate Navigational control
Sea Activities Exploitation of ol control Establish reception facilities
Area Tar balls and slicks on Lack of reception Enhancement of MEMAC
beaches and water facilities

Discharge of ballast and
bilge water
Discharge from Pipe lines




TABLE 6 CONTINUED

Region

ARAB ENVIRONMENT: FUTURE CHALLENGES

Priority Envir. Immediate Root Proposed
Issues Causes Causes Remedial Measures
Land-Based Discharge of Industrial Lack of regulation Develop NAP on LBA
Activities waste and enforcement Establish WWTP
Discharge of untreated or  Inadequate Prevent/Reduce discharge of waste
partially treated sewage monitoring Apply Clean Production & BAT
Inadequate Increase Awareness & Enforce
technology Laws and regulations
Urban and Large scale urban and Lack of Develop/implement ICZM
Tourism tourism development awareness, lack of  Prevent/Reduce landfill and dredge in
Development Extensive dredging and enforcement the coastal areas
filling Determine the carrying capacity of
coastal development & Tourism
Destruction of Destruction of seagrass, Lack of Prevent/Reduce landfill and dredge in
Habitats coral reefs by anchoring, enforcement, the coastal areas

trawling and landfill

limited awareness,
poor navigational
control

Prevent or reduce discharge of solid

and wastewater

Carrying capacity for diving in coral reef
areas/ NAP for coral reef management
Prevent curio trade

Enhancement of awareness

Exploitation of
LMR

(Living marine
Resources)

Overfishing

Decline in landings
Increased fishing efforts
Landing beyond
Maximum Sustainable
Yield. Destructive fishing
technique

Lack of stock
assessment

Lack of monitoring
Lack of regulation
& enforcement

Enforcement of regulations
Prevent/Reduce destructive fishing
techniques

Assessment and monitoring
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CHAPTER 7

ARIDITY, DROUGHT AND DESERTIFICATION

I. INTRODUCTION

The Arab region extends from the Atlantic coast
(Morocco, Mauritania) in the west to the Arab
Gulf in the east. It occupies the main part of the
Afro-Asian desert. With the exception of the
humid and rainy territories in the coastal high-
lands of Morocco, Algeria, Tunisia, and
Lebanon, southern Sudan, and the Iragi high-
lands, the region is part of the arid belt that
extends across Africa north of the equator to
West Asia (the Arab Peninsula and its adjoining
territories). The Arab region comprises the
southern sector of the Mediterranean basin (win-
ter rainfall), and extends southwards to territories
of summer rainfall (tropical) in Mauritania,
Sudan, Somalia, Djibouti, Yemen and Oman.
On the whole, aridity prevails, and habitable ter-

ritories are limited.

The Arab region is crossed by a limited number of
large river basins: the Nile (Egypt and Sudan), the
Euphrates and Tigris (Iraq and Syria), and Yarmuk
(Syria and Jordan). Other small rivers are present
in Lebanon, Morocco, Algeria and Tunisia.
Underground aquifers are present all over the
region: Nubia Sandstone aquifers prevail in north-
east Africa (Egypt, Sudan, Libya and Chad), lime-
stone aquifers prevail in Morocco, Mauritania,
Algeria and Tunisia. A diversity of aquifer forma-
tions extend in the Arabian Peninsula. The water
of these aquifers is available under artesian pressure
in oases, but otherwise requires pumping that is

often expensive. Saudi Arabia and Libya have
embarked on large-scale schemes of exploiting
underground water resources. In Egypt the East-
Oweinat project of land reclamation depends on
underground water resources.

The area of the Arab region extends over 13.8 mil-
lion km?. Of this area, 3.4% is farmlands (crops,
orchards, vegetables, etc.), 18.8% rangelands, and
10% forests and woodlands. This means that the
total productive lands (4.1 million km?) represent
just over 30% of the total area, while the remain-
ing territory is very arid. These proportions vary
considerably: productive lands represent 30% of
the total areas of Syria and Lebanon, 3% in Egypt,
Algeria and Sudan, to a minimum of 0.5% in
Saudi Arabia, Oman and Mauritania.

The map (Fig. 1) shows isohyets (annual rainfall)
in the Arab region (from Atlas of Arab Homeland,
pp- 38-39, 1995). It shows that low rainfall pre-
vails in most of the territories of the region.

Land resources in the Arab region face three main
issues: aridity, recurrent drought, and desertifica-
tion. Aridity relates to shortage in water
resources: water income less the expenditure
(potential evapotranspiration). Aridity is wide-
spread in drylands of the world, where a shortage
of water prevails through the whole, or most of,
the year. Aridity may be assessed on the basis of
(1) climate variables (index of aridity), or (2)
number of days when water balance favours plant
growth (length of growing season).

Low rainfall is the salient feature of aridity. But it
is the efficiency of rainfall that macters. Efficiency
is high with low temperatures and high humidi-
ty: low evapotranspiration; efficiency is low with
high temperatures and low humidity: high evap-
otranspiration. Several formulae have been sug-
gested for calculating the index of aridity. The
UNEP Atlas of Desertification (1992) adopted the
simple formula:

index of aridity = rainfall (mm)/ potential evapo-
transpiration.

Drylands are accordingly classified into:

* extremely arid, aridity index = less than 0.05,

* arid, aridity index = 0.05 — 0.2, (200 mm. in
winter rainfall territories, 300 mm. in summer
rainfall territories).
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MAP SHOWING THE WORLD DRYLAND. THE ARAB REGION OCCUPIES THE HEART AREA
OF WORLD DRYLAND. ARIDITY ZONES OF THE WORLD
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Source: World Atlas of Desertification, UNEP, 1992.

* semi-arid, aridity index = 0.2 — 0.5 (500 mm.
in winter rainfall territories, 800 mm. in sum-
mer rainfall territories).

¢ dry sub-humid, aridity index = 0.5 — 0.65.

Within the boundaries of this classification, dry-
lands occupy 47.2% of the terrestrial areas of the
world: 7.5% is extremely arid, 12.1% arid,
17.7% semi-arid and 9.9% dry sub-humid.

The FAO classification based on “length of grow-
ing season” gives the following divisions: less
than 120 days in drylands, 74 days or less in arid
lands, and 75-115 days in semi-arid lands. The
FAO assessment adds that arid lands climate is
characterized by rainfall that is low and variable;
this in turn means low and variable crops and
livestock. This classification is based on rates of
land productivity that depends on the volume of
rainfall and its season.

Drought, a recurrent feature of rainfall in the
world’s drylands, means that available water
resources are less than average (calculated
through finding the means of a series of years). It
may be manifest as:

e rainfall less than average,

e river flow less than average,

* groundwater resources depleted.

Management of drought is comparable to man-
agement of other natural hazards, and comprises
three principal elements: a system of early warn-
ing, a system of societal preparedness, and an
enabling system that provides support and assis-
tance to imperilled societies.

Desertification as defined in the UN Convention
to Combat Desertification is “land degradation
in arid, semi-arid and dry sub-humid areas result-
ing from various factors, including climatic vari-
ation and human activities.” Land is defined as
“the terrestrial bio-productive system that com-
prises soil, vegetation, other biota, and the eco-
logical and hydrological processes that operate
within the system.” Land degradation is defined
as “reduction or loss, in arid, semi-arid and dry
sub-humid areas, of the biological or economic
productivity and complexity of rainfed cropland,
irrigated cropland or range, pasture, forest and
woodlands resulting from land uses or from a
process or combination of processes, including
processes arising from human activities and habi-
tation patterns.”

The three principal productive land systems in
the drylands are: irrigated farmlands where addi-
tional water resources are available (rivers, under-
ground aquifers), rainfed farmlands (in semi-arid
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TABLE 1 AREAS (1000 HA) OF IRRIGATED FARMLANDS (1.F.), RAINFED FARMLANDS (R.F.),

RANGELANDS (R.) AND EXTREMELY ARID LANDS (D) IN ARAB COUNTRIES
Country LF. R.F. R. D. Total
Algeria 338 6,934 38,120 190,063 235,455
Bahrain 1 0 50 0 51
Egypt 2,486 10 2,604 94,900 100,000
Iraq 1,750 1,950 38,395 0 42,095
Jordan 43 375 6,862 1,820 9,100
Kuwait 1 0 2,306 0 2,307
Lebanon 86 214 688 0 988
Libya 234 1,659 17,172 157,655 176,720
Mavritania 8 170 59,173 43,702 103,062
Morocco 525 7,484 36,693 1,050 45,752
Oman 41 6 19,642 7,506 27,195
Pal.+Israel 271 147 369 1,246 2,033
Qatar 0 4 876 220 1,100
Saudi Arabia 415 760 112,345 126,480 240,000
Somalia 16 1,039 60,669 1,260 62,984
Sudan 1,700 5,108 142,542 68,700 218,050
Syria 652 4,971 12,945 0 18,568
Tunisia 215 4,258 7,968 3,037 15,478
UAE 5 0 1,008 8,197 9,210
Yemen 309 1,209 32,590 1,692 35,800
Source: Dregne & Chou, 1992

and dry sub-humid territories), and rangelands.
To this we may add scrub and woodlands (with-
in rangelands and rainfed farmland) and tree belts
planted as shelterbelts to conserve land and com-
bat soil erosion (and to provide fuelwood).
Desertification is manifest in diverse forms
according to land use. In irrigated farmlands
degradation relates to imbalance between exces-
sive irrigation and poor drainage. This results in
waterlogging, salinisation, etc. In rainfed agricul-
ture degradation relates to soil erosion, loss of soil
organic content, depletion of nutrients, etc. In
rangelands, degradation relates to loss of plant
cover and capacity of range to provide for feed
needs of livestock, invasion of non-palatable
species. An FAO (1982) report refers to desertifi-
cation as the breakdown of the fragile balance that
provides for plants, animals and man to survive in
arid, semi-arid and dry sub-humid territories.
This breakdown relates to physical, chemical and
biological factors and presents the initiation of a
self-destructive process of all aspects of life. Soil is
exposed to erosion by water and wind, groundwa-
ter becomes deeper, plant life is impaired and its
ability to compensate losses decreases. These are
all outcomes of desertification.

Il. LAND AND WATER
RESOURCES

Table 1 provides estimates of areas of land use in
the Arab countries, giving a broad picture of
land resources. Estimates are subject to yearly
changes due to land reclamation programmes,
afforestation and range management schemes,
land transformation due to non-agricultural
land-uses (urban sprawl, roads, etc) in urban
and rural areas, and due to land degradation
(desertification).

Figures in Table 1 show that certain countries
(e.g. Egypt) are riverain oases that depend on irri-
gated agriculture, and where rainfed farmlands
are limited, and while rangelands seem extensive
their contribution to agricultural economies is
poor. In countries like Algeria, Morocco,
Tunisia, Syria and Yemen, rainfed agriculture
represents the principal element of farmlands.
Rangelands in Sudan, Somalia, and Saudi Arabia
are extensive; Sudan and Somalia are exporters of
livestock products. Balance among the three
principal land use systems prevails in Sudan, Iraq
and Syria.



The following are general comments on the fig-
ures in Table 1:

* About half of all territories are extremely arid
lands (deserts) that may be agriculturally
reclaimed wherever water resources are avail-
able (groundwater). Other land uses (oil and
mineral production, urban settlements, indus-
trial centres, etc.) are welcome prospects.

* Rangelands seem to occupy the main bulk of
productive Arab territories, and these are terri-
tories prone to desertification.

* Rainfed farmlands areas occupy four times the
total area of irrigated farmlands, but are prone
to desertifaction, and their share of agricultur-
al production is often less than that of irrigated
farmlands.

e All agriculturally productive lands in the Arab
countries are fragile systems prone to degrada-
tion. It may be stated that desertification is the
prime threat to productive lands in the whole
Arab region.

* In some of Arab countries where precipitous
highlands prevail (e.g. Yemen), rainfed farming
depends on the establishment and maintenance
of terraces and contour-lines that conserve soil
and water. These are labour-intensive struc-
tures. Emigration of labour from Yemen to oil-
rich countries caused labour shortages that led
to degradation of these conservation structures.
Again the 20* century witnessed change in agri-
culture on the Yemeni slopes from productions
of traditional Arab coffee to production of gat;
this is a special socio-cultural change.

* Rangelands in arid territories are prone to inci-
dents of drought (rainfall below average).
Range societies have, all through history, man-
aged to survive through nomadism or transhu-
mance: across-country movements of herders
and their flocks from territories of water short-
age to less austere territories. Nomadism is a
societal mechanism for survival under condi-
tions of extreme variability of water resources
(such as rainfall). Nomadism is often a seasonal
journey from winter ranges to summer ranges.
An extreme case is the Gizzu range, where rain-
fall is not an annual event but an event that
may only happen once in several years. When it
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happens in otherwise rainless territories, e.g.,
northern Sudan, news attracts herders who with
their flock to travel several hundreds of kilome-
tres to take advantage of the almost accidental
growth of vegetation (see El Shamy, 1965).

* While areas of food-producing land may have
increased through land-reclamation projects,
populations have increased at higher rates,
and the balance between production and the
needs of people has been upset. Many Arab
countries (e.g. Algeria and Syria) were till the
mid-20" century wheat exporters; now all
Arab countries import considerable volumes
of their food needs.

* The GEO 4 report (UNEP, 2007) sums up the
situation in the eastern Arab region (12 Arab
countries in the Gulf and Arab Peninsula): at
the beginning of the 21* century 79% of land
is impaired, 98% of which damaged by man
and ill-management.

In Table 2 estimates are given of water resources
available in the Arab region in 1996, as present-
ed by a study of the Arab Centre for Studies on
Arid Lands (ACSAD) and the Arab Fund for
Development (1997).

The general picture is that the Arab region falls
within the category of water stress areas (less than
1,000 m’ of water per head/ year).

Water resources in Jordan and Palestine rest at
the lowest levels. In the Gulf states the role of
desalination establishments is evident as a princi-
pal source of freshwater. Riverain countries with
rich resources that provide for irrigated farming
(Irag, Syria, Egypt and Sudan) are downstream
countries in international river basins; this is a
situation conducive to conflicts, a situation that
is prevalent around all international river basins.

The GEO 4 report (UNEP, 2007) addresses the
state of water resources in the region:

The per capita share of available water resources
per year decreased from 1,700 m® in 1985 to 907
m?® in 2005, and is expected to decrease further to
420 m* by 2050.

Riverain countries in the region need to enact
regional river basin conventions that establish a
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TABLE 2 WATER RESOURCES (MILLION M?*/YEAR) IN ARAB COUNTRIES, 1996 ESTIMATES

Traditional Resources Non-traditional resources Total
Surface Ground Desal. Agr.Dr. Sewage
Algeria 13,000 2,000 74.6 - 400.0 15,474.6
Bahrain 8 112 73.0 - 11.0 206.0
Egypt 55,570 4,100 31.7 3,800 600.0 64,101.70
Iraq 60,480 3,419 7.4 - - 63,906.40
Jordan 692 276 3.0 - 51.0 1,022
Kuwait - 182 350.0 - 42.0 574.10
Lebanon 4,800 4,250 1.7 - 2.0 9,053.70
Libya 397 650 210.0 - 110.0 1,367
Mauritania 5,800 1,500 1.7 - 67.6 7,369.30
Morocco 22,500 7,500 1.2 - 350.0 30,351.20
Oman 1,450 475 47.3 - 5.5 1,977.80
Palestine 306 185 - - - 491.0
Qatar - 40 98.6 - 35.4 174.0
Saudi Arabia 3,210 2,340 7.95 - 100.0 6,445.0
Somalia 8,160 3,300 0.1 - - 11,460.10
Sudan 26,000 1,000 0.6 - - 27,000.60
Syria 16,375 5,075 2.0 1,270 - 22,722.0
Tunisia 2,700 1,200 8.7 - 6.0 3,914.70
UAE 185 120 385.0 - 108.0 798.0
Yemen 3,500 1,550 9.0 - 6.0 5,065.0
Note: Surface= rivers, Ground= aquifers, Desal= desalination, Agr.Dr= agricultural drainage, Sewage= freated sewage water. Source: ACSAD, 1997

framework of just and fair sharing of river resources
(water and energy). The Nile Basin Initiative that is
being elaborated by the ten countries of the Basin
is a good example of action in the right direction.

Overexploitation of groundwater resources,
which are mostly fossil (non-renewable), poses
further threats to the water resources issues at
present and in the future.

Exposure of surface and underground waters to
pollution from industrial, agricultural and
domestic sources, and especially from new urban
centres, is a hazard that threatens water sources
and human health. This is an especially impor-
tant issue in Egypt where several land reclama-
tion projects depend on the re-use of agricultural
drainage water (15 billion m® discharged into the
northern lakes and the Mediterranean).

The high rates of water consumption in human
settlements, exacerbated by increasing popula-
tions in Gulf cities, are issues that need to be
addressed. Daily per capita water consumption
ranges between 300 and 750 litres, among the
higher ranges by world standards.

Water use by agriculture in the eastern Arab
countries increased from 73.5 billion m? in 1990
to 90 billion m?* in 2000.

From these comments, which may be repeated for
the western section of the Arab region, it is evident
that issues of freshwater (development of resources,
protection against pollution, rational use of its lim-
ited resources) set one of the clear priorities for the
Arab region. National and regional capacities in
fields of science, technology and management to
address such issues should be mobilized to guide
water resources management in the region.

lll. DESERTIFICATION IN
THE ARAB REGION

Most of the territories of the Arab region fall
within the boundaries of arid lands, where land
degradation, primarily desertification, reduces
abilities to produce. To clearly present an assess-
ment of land degradation, we may remember
that productive lands in arid regions include: irri-
gated farmlands, rainfed farmlands, and range-
lands and animal husbandry. To this we may add



that man obtains his fuel (agricultural residues,
wood from shrubs and trees) and other materials
(drugs, etc.) from the products of land.

Table 3 gives estimates of irrigated farmlands and
rates of their degradation in the Arab countries.
Besides the low or slight degradation category
(10% loss), we may consider losses (income fore-
gone) of medium (10-25% loss), severe (25-50%
loss) and very severe (more than 50% loss). This
provides a useful measure of degradation (area of
degraded lands as percentage of the total irrigat-
ed farmlands). The overall estimate of land
degradation is 34% which is near the world esti-
mate of 30% (Dregne et. al, 1991).

Irrigated agriculture depends on the water
resources of principal rivers in Egypt, Sudan,
Syria and Iraq. Land degradation ranges from
17% in Syria to 70% in Iraq. The history of irri-
gated agriculture in Iraq (Mesopotamia) is old; it
is the cradle of irrigated farming. All through its
long history the rise and fall of agriculture relat-
ed to the state of governance: political stability
and rational government meant maintenance of
irrigation and drainage networks and hence
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flourishing of agriculture, and vice versa
(Jacobon, 1958). Land degradation in river
basins means imbalance between irrigation and
efficiency of drainage. Conservation of land in
irrigated farmlands requires undertaking projects
to correct and maintain drainage networks (open
drains and networks of tile-drains).

In irrigated farmlands that depend on small rivers
or on underground water resources, excessive irri-
gation is not prevalent, but drainage networks are
often limited or absent. Saudi Arabia is a special
case (desertification 63%): here degradation does
not relate to poor drainage and waterlogging (as
is prevalent in lands of major river basins), but
relates to failure in the management of water
resources due to excessive use.

Studies presented to the UN Conference on
Desertification in 1977 included a case-study on
land degradation in irrigated farmlands in Iraq:
the Greater Mussayeb Project. Work in this
project extended for long years, aiming at
reclaiming degraded lands and conservation of
productive lands. The study showed that recla-
mation depends on a “packet of means” that
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TABLE 3 ESTIMATES (1000 HA) OF DEGREE OF DESERTIFICATION IN IRRIGATED
FARMLANDS (I.F.) IN ARAB COUNTRIES
Country LF. Degree of desertification %
S m sV vsv m+

Algeria 338 288 40 10 0 50 15
Bahrain 1 1 0 0 0 0 0
Egypt 2,486 1,735 700 50 1 751 30
Iraq 1,750 500 750 300 200 1,250 70
Jordan 43 30 10 3 0 13 30
Kuwait 1 1 0 0 0 0 0
Lebanon 86 80 6 0 0 6 7
Libya 234 179 50 5 0 55 24
Mauritania 8 7 1 0 0 1 12
Morocco 525 474 51 0 0 51 10
Oman 41 30 11 0 0 11 27
Pal.+Israel 271 230 31 10 0 41 15
Qatar 0 0 0 0 0 0 0
Saudi Arabia 415 155 200 40 20 260 63
Somalia 16 13 3 0 0 3 19
Sudan 1,700 1,340 350 10 0 360 21
Syria 652 542 70 30 10 110 17
Tunisia 215 145 60 10 0 70 33
UAE 5 3 2 0 0 2 40
Yemen 309 259 40 10 0 50 16
Note: s= slight, m= medium, sv= severe, vsv= very severe, m-+=medium+severe-+very severe. Source: Dregne & Chou, 1992

comprises: technical, economic and social
means. Success requires integration of all ele-
ments. The situation in the Greater Mussayeb
area is closely similar to problems of irrigated
farmlands in the Indian sub-continent (a second
case-study came from Pakistan, see Mabbut and
Floret, 1980); similar conditions prevail in
Syria, Egypt and Sudan. Lessons learned show
that the way to combat desertification com-
bines: technical means (completion, conserva-
tion and reclamation of drainage network; soil
reclamation by adding conditioners as gypsum,
etc.); and economic means relating to prices of
reclaimed land, taxes, systems of agriculture sub-
sidies and crop marketing. We may note that
the World Bank and related agencies promote
the idea of “pricing irrigation water” as a means
of limiting excessive irrigation. Societal means
include forming farmers’ organizations and land
lords’ associations, that would be capable of pro-
viding support to farm management, enacting
rules for owner-farmer and farmer-labour rela-
tionships, and setting rules of participation for
all stakeholders in planning for development
and in implementation of plans.

Table 4 provides estimates of land degradation in
rainfed farmlands in countries of the Arab region.
Rainfed farmlands prevail in semi-arid and dry
sub-humid territories (annual rainfall more than
500 mm). Estimates of the total combined area
of these lands in the Arab region amount to 36
million ha, degraded lands amount to 67%, com-
pared with a world overage of 47%.

Greater rainfed farmlands are present in
Morocco (7.4 million ha), Algeria (7 million ha),
Sudan (5 million ha) and Tunisia (more than 4
million ha). Countries with less rainfed farm-
lands include Libya, Somalia, Iraq and Yemen (1-
2 million ha, each). Estimates of desertification
(medium and more) are highest in Algeria
(93%), and are also high in Morocco (69%),
Tunisia (69%) and Syria (70%). The figure is less
(41%) in Sudan.

Aspects of desertification in rainfed farmlands

include:

* Soils are subject to erosion (wind-water) dam-
age, through which organic matter and nutri-
ent-rich surface layers are removed. Land dam-
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TABLE 4 ESTIMATES (1000 HA) OF DEGREE OF DESERTIFICATION IN RAINFED
FARMLANDS IN ARAB COUNTRIES
Country R.F. Degree of desertification %
s m sV vsv m+

Algeria 6,934 484 5,800 600 50 6,450 93
Bahrain -
Egypt 10 9 1 0 0 1 10
Iraq 1,950 550 1,150 230 20 1,400 72
Jordan 375 165 155 54 1 210 56
Kuwait --
Lebanon 214 84 90 39 1 130 61
Libya 1,659 1079 540 40 0 580 35
Mauvuritania 179 150 27 2 0 29 16
Morocco 7,484 2284 4.9 270 30 5,200 69
Oman 6 3 2 1 0 3 50
Pal.+Israel 147 47 35 63 2 100 68
Qatar 4 3 1 0 0 1 25
Saudi Arabia 760 300 420 38 2 460 61
Somalia 1,039 489 450 95 5 550 53
Sudan 5,108 3018 1,870 205 15 2,090 41
Syria 4,971 1,471 2,840 650 10 3,500 70
Tunisia 4,258 1318 2,500 400 40 2,940 69
Yemen 1,209 429 700 73 7 780 65
Note: s= slight, m= medium, sv= severe, vsv=very severe, m+=medium-+severe-very severe. Source: Dregne & Chou, 1992

aged by gullies, surface crusts that impede
water percolation to root zones and increase
surface runoff.

¢ Increases in crop losses by pathogenic and par-
asitic pests.

* The net outcome is a reduction of crop yields
from land units (per hectare); this is “income
forgone.”

One important factor in this area related to rises
in population (increase in density), and hence
increased competition for land, is the subsequent
reduction in periods of fallow that are necessary
for soil recuperation. Deficiencies or improper
management of soil conservation measures such
as bunds, contour terraces, shelterbelts, etc. are
added causes for degradation.

Relationships between rainfed farmlands and
rangelands could be “integration” when farmers
and herders agree that herds may use farmland
stubble (after harvest), and the soil would benefit
from livestock droppings. Conflicts between the
two groups arise when farmers expand their used
lands onto rangelands, often in years with above-

average rainfall. Conflicts between tribes of farm-
ers and rangers are societal issues that are parts of

the history of the Sahel (sub-Saharan Africa).

Table 5 provides estimates of degradation in
rangelands of the Arab countries. Rangelands are
extensive (more than 593 million ha), rates of
desertification (medium and more) here amount
to 83%, higher than the world average of 73%
(Dregne et al, 1992). Rangelands extend from
the fringes of arid and semi-arid zones, and show
gradation from cattle herds in semi-arid territo-
ries, to sheep and goat herds in arid territories,
and camels in nomadic ranges.

Grazing lands in arid territories may not be
widespread but can be confined to water-col-
lecting sites in wadis and depressions. In semi-
arid territories (annual rainfall 500 mm.) graz-
ing lands are more spread out. Grazing and
livestock husbandry are associated with tran-
shumance: travel seeking plant growth.
Journeys may be seasonal (summer range —
winter range) or may be accidental in years of
drought. Nomadism is part of the traditional
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culture of the whole of the Arab region. In all
cases rangeland degradation is caused by over-
grazing, that is, exploiting the range beyond its

carrying capacity.

Countries with extensive rangelands include
Algeria, Iraq, Mauritania, Morocco, Saudi
Arabia, and Sudan. Rates of desertification may
be as high as 80%.

If we apply cost estimates of desertified lands
(income forgone, Dregne and Chou, 1992):
$250 per ha in irrigated farmlands, $38 per ha in
rainfed farmlands, and $7 per ha in rangelands,
we calculate that yearly income foregone in the
Arab region due to desertification is about $5 bil-
lion. This may sound little compared with the
total GNP of the region including the oil rich
countries. But while traditional land uses includ-
ing grazing may have receded in oil-producing
territories, development programmes in all Arab
countries, including Saudi Arabia and Gulf
states, include agricultural schemes with a view to
securing — at least partly — food security.

IV. COMBATING DESERTIFICATION
IN THE ARAB REGION

Sudan was the site of earlier studies on “desert
creep” and “desert encroachment” published
between 1937 and 1953 (see Stebbing 1937,
and Kassas 1970). The regular pattern of iso-
hyets in the midlands of Sudan (between isohyet
200 mm and isohyet 800 mm) is associated with
a regular pattern of vegetation types in belts
from the arid north to wooded Savanna belts in
the south. In west Sudan, Kordofan and Darfur
(sand), and east Sudan, Butana and Gezira
(clay), patterns of vegetation structure are simi-
lar though species are different. These patterns
made possible the monitoring of change and
degree of degradation by comparing maps (and
aerial photographs) over a sequence of years.
Land degradation causing deterioration of
rangeland, degradation of gum arabic producing
territories in the west and rainfed farmland in
the east were matters of concern to government
agencies and research institutions.

The Government of Sudan (Ministry of
Agriculture and the National Research Council),
with technical assistance of UNDP and FAO, for-

mulated a national plan for combating desertifica-

tion and rehabilitation of degraded lands. The

plan and programmes of action (projects) were
completed in 1976, one year before the UN

Conference on Desertification (UNCOD, 1977).

The Sudanese document (DECARP, 1976) was

presented to the UNCOD. This pioneering pro-

gramme comprised 3 principal elements:

1- A unit for monitoring and assessment,
preparing maps of environment and natu-
ral resources, and surveillance of land
degradation.

2- A central unit for managing the programmes
of action and providing supporting measures
(training, public awareness, public participa-
tion, etc.).

3- Programmes (groups of field projects) for
corrective actions (rehabilitation, reclama-
tion, etc), and for establishing reserve areas.
Special attention was given to rehabilitation
of rangelands and the gum arabic belt, stabi-
lization of sand formations, building green
belts around towns and villages, and devel-
opment of water resources.

The Government of Sudan — with international
aid — implemented several of the DECARP proj-
ects. In 1984 the Sudanese Ministry of
Agriculture with the assistance of UNEP set the
second phase of the national plan guided by the
UNCOD Plan of Action. This phase addressed in
particular rehabilitation of rainfed farmlands in
east Sudan and gum arabic belts in west Sudan.

Tunisia is one of the pioneering Arab countries
in fields of survey of natural resources, land
degradation, conservation of biodiversity and
establishing nature reserves. Tunisia has a well
perceived atlas of scientifically based maps.

Features of desertification (land degradation)

prevail in areas estimated to be 10 million ha,

64% of the total area of Tunisia. Aspects of

desertification include:

e The number of grazing animals increased from
4 million to 7 million, leading to overgrazing.

e Water erosion menaces some 60% of farm-
lands, with one consequence being the silting
of water reservoirs.

e Wind erosion is evident in building of sand
bodies, and encroachment of sand dunes over
productive lands.

* Salinisation of land expanded salt-affected
areas (sebkhas), reaching 557 thousand ha.



ARAB ENVIRONMENT: FUTURE CHALLENGES

TABLE 5 ESTIMATES (1000 HA) OF DEGREE OF DESERTIFICATION IN
RANGELANDS IN ARAB COUNTRIES
Country R Degree of desertification %
s m sV vsv m+

Algeria 38,120 3,820 9,200 25,000 100 34,300 90
Bahrain 50 40 10 0 0 10 20
Egypt 2,604 504 300 1,800 0 2,100 81
Iraq 38,395 3,815 7,000 27,250 250 34,500 90
Jordan 6,862 662 1,150 5,000 50 6,200 90
Kuwait 2,306 346 1,558 400 2 1,960 85
Lebanon 688 68 195 400 25 620 90
Libya 17,172 3,472 1,700 11,800 200 13,700 80
Mavritania 59,173 17,773 5,000 36,000 400 41,400 70
Morocco 36,693 3,693 3,000 29,900 100 33,000 90
Oman 19,642 1,942 5,000 12,650 50 17,700 90
Pal.+Israel 369 39 80 230 20 330 89
Qatar 876 86 100 685 5 790 90
Saudi Arabia 112,345 22,345 60,000 29,800 200 90,000 80
Somalia 60,669 15,669 10,000 34,900 100 45,000 74
Sudan 142,542 28,540 30,500 83,000 500 114,000 80
Syria 12,945 1,345 3,000 8,550 50 11,600 90
Tunisia 7,968 1,168 1,270 5,500 30 6,800 85
UAE 1,008 108 198 700 2 900 80
Yemen 32,590 6,590 10,000 15,900 100 26,000 80
Note: s= slight, m= medium, sv= severe, vsv= very severe, m~+=medium-+severe-+very severe. Source: Dregne & Chou, 1992

e Forested areas decreased, by cutting and inci-
dents of fire, and due to clearing for expansion
of farmlands.

e Area of alfa-grasslands decreased from 950
thousand ha in 1931 to 433 thousand ha in
1985.

One of the case studies presented to UNCOD
(1977) prepared by Tunisia, with assistance of
UNESCO and UNEP, addressed desertification
in the Oglat Merteba Region representing winter
rainfall (Mediterranean) drylands, an area of
20,000 ha. The study provided analyses of land
degradation and means for rehabilitation
(Mabbut and Floret, 1980).

In 1985, Tunisia completed — with international
assistance — setting a national plan of action to
combat desertification guided by the UNCOD
(1977) world plan of action. The Tunisia plan
comprised 21 projects of corrective measures with
estimated costs of implementations of 50 million
Tunesian Dinar. The Government managed to
mobilize international aid and national resources
to implement most (14) of these projects.

Other Arab countries set national action plans in the
light of the UNCOD world action plan: examples
are Mauritania (principal issue movements of sand
formations) and Yemen (principal issue conserva-
tion of mountain slopes and of water resources).

Several Arab countries responded to the UN
Convention for Combating Desertification
(1994) by revising earlier plans or preparing new
ones. An example is the national action plan pre-
pared by Egypt (Desert Research Centre). The
plan envisaged two frames: a set of thematic land
use systems (irrigated farmlands, rainfed farm-
lands, rangelands and sand movements) and a set
of four eco-agricultural regions (coastal belt of
north Egypt, Nile Basin and Delta, oases and
remote areas of western desert, deserts in Eastern
Egypt and Sinai). A matrix of the two sets indi-
cates areas of action. To this is added a pro-
gramme of supporting measures: field surveys,
monitoring, manpower development, and socie-

tal participation. (For details see ACSAD, 1996.)

The Arab countries established science institu-
tions capable of addressing issues of arid lands,
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dealing with conservation and development of
natural resources; ACSAD (Damascus) and
ICARDA (Aleppo) are two of these regional
institutions. The Council of Arab Ministers of
Environment set the issues of drylands among
the priorities of its agenda and established a
workforce of experts to set frameworks of region-
al programmes of collaborative actions.

These are all commendable efforts that deserve
appreciation, but are still short of what would set
back menaces of land degradation. More
resources (financial, manpower, etc) need to be
mobilized in this area.

V. DROUGHT

Drought is (often) due to a failure of rainfall, that
is, the volume of rainfall is less than expected
(long-term mean). Mean annual rainfall ac the
agricultural research station at Borg-el-Arab (45
km to the west of Alexandria) is 150 mm.; this is
a mathematical mean, and actual rainfall may be
250 mm or more (‘fat’ years) or 50 mm or less
(lean years - drought). An incident of drought
may be short (one year) or may be long: a
drought of several consecutive years, as menaced
the African Sudano-Sahel belt from 1968 to
1984, is referred to as a protracted drought. In
years of drought range and livestock deteriorate,
and crops fail. Drought is a natural hazard, as
lean years are a naturally recurring aspect of dry-
land climate. This is one difference between
desertification that is primarily the result of mis-
management of the land system and whose com-
bating requires revised procedures of develop-
ment and use of natural resources, and drought
that is a natural hazard.

A Pioneering Syrian Drought
Management Programme

We refer to a Syrian pioneering experiment that
is nearest to complete management of drought,
and it provides lessons to be learned. Rangelands
prevail all over the Arabian Peninsula, and the
Syrian Badia is its northern part. The Syrian
rangelands are menaced by recurrent incidents of
drought associated with losses in livestock.
Between 1958 and 1961 the sheep population
decreased from 6 million to 3 million. Losses
were due to death or low-priced hurried sales. It

was usual for the Syrian Government (and donor
institutions) to rush relief support to menaced
societies. The Syrian Government wanted a sys-
tem that would enable these often menaced
rangelands to survive incidents of drought. This
was the pioneering programme (Draz, 1995) that
was implemented. It comprised four principal
sectors: societal organization, technical support,
financial resources, and research and training,.

1- Societal organization

Herders communities are usually organized on a
tribal basis: ethnic or cultural. Here they re-organ-
ized themselves on the basis of their relation to
space: hema. The re-organized community
became a cooperative, a functional unit of herders.
Between 1969 and 1973 eight cooperatives were
formed: six in Hama Governorate and one in
Damascus rangelands, and one in Homs range-
lands. Then the process became widespread, and
the number of cooperatives in 1979 became 46
covering rangeland territories of 4.5 million ha.

The concept of cooperatives was further developed
by establishing specialized cooperatives: a first
sheep fattening cooperative was created in Hama;
14 such cooperatives were operative by the end of
1972, each with feedlots and feed storage barns;
and by 1979 there were 65 such cooperatives with
feed storage capacities of 160 thousand tons.

2- Technical Support

The first technical centre was established at Wadi
El-Azeeb in 1959 to train herders and to provide



extension services. The success and utility of this
centre encouraged the creation of eight centres in
1971-75 at Hesya (Homs), El-Manqora
(Damascus), Marg-Maryan (Hama), Tool Eleba
(El-Ragga), Om-madfa (El-Hasaka), El-Shoula
(Der-el-zour), Orai (Esuweida), and Shatha
(Hama). Other centres were added, all providing
technical support and services to herders, and
they also helped in clearing and rehabilitating
ancient water storage cisterns, and in building
water conservation dams on wadis.

3- Fodder Fund

This was a financial mechanism to support the

herders and fattening cooperatives, established in

1965 with resources from:

* Sales of materials provided by the World Food
Programme;

* Government contributions;

* Loans and donations from the World Bank.

By 1983 the Fund had collected 120 million
Syrian Lira. The Fund provided loans to the
cooperatives and through them to members.

4- Research and Training

Seven research centres participated in pro-
grammes for selecting and testing plant species
that may be used in range improvements, and
development of water-harvesting studies.
Faculties of agriculture participated with research
centres in training technicians and specialists.

With this integrated scheme the rangelands (land)
and the herders (societies) became capable of with-
standing incidents of drought without losing their
herds through death and urgent sales. This pio-
neering scheme deserves to be studied so as to be
emulated on a regional scale, with appropriate
modifications to suit rangelands in Arab countries.

VI. BIODIVERSITY

The most apparent and visible manifestation of
desertification is degradation of vegetation (plant
cover) and its insufficiency to protect soil against
erosion; subsequently its productivity fails to pro-
vide fodder in rangelands or crops in farmlands.
Loss of plant cover entails loss of animal life. This
degradation has another aspect: loss of biodiversi-
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ty, that is, loss of elements of plants and animals
that fail to withstand habitat deterioration (deser-
tification). This loss has special global importance.

The Fertile Crescent is a region that embraces the
Levant and its adjoining territories in Asia Minor
and Iraq. Specialists in the history of agriculture
including history of domestication of plants
(crops) and animals (livestock), consider the
Fertile Crescent region one of the centres of ori-
gin of agriculture. This means that certain species
have been domesticated (and husbanded) into
crops. The Russian scientist Vavilov (1949) con-
cludes that the East Mediterranean region is the
centre of origin of 83 cultivated plants:

18 crop plants,

39 fodder plants,

26 fruits and spices plants.

Principal crop plants, whose centre of origin is
designated in East Mediterranean Basin, include:

 Triticum turgidum subsp dicoccum (emmer
wheat)

¢ Triticum monococcum (Einkorn wheat)

* Hordeum vulgare (barley)

* Pisum sativum (pea)

e Cicer arietinum (chickpea)

¢ Vicia faba (broad/fava bean)

* Linum usitassimum (flax plant that linen can

be produced from)

In addition we may include several species of
legumes and grasses that provide fodder. The
importance of this region relates to the presence of
a diversity of wild relatives of these crop species that
maintain valuable gene-resources (see Balter, 2007).

To this we may add that the flora of the Arab
region include hundreds of plant species that
have long provided the people of the region with
useful drugs. The pharmaceutical industry sup-
ports survey missions in many parts of the world
for plant prospecting for chemical resources. The
island of Socotra (Yemen) is one of the world’s
“hot spots” for such surveys. The relics of the
once extensive Cedrus libani (Lebanese cedar)
forests of Lebanon represent another “hot spot”
area. Conservation of biodiversity in the Arab
region has critical regional and worldwide signif-
icance. It is therefore the responsibility of the
region to guard these biodiversity resources for

the benefit of the world.
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TABLE 6 FOREST AREAS AND AREA CHANGE (1990-
2000) IN ARAB COUNTRIES, (IN 1000 HA.)
Country Forest Area Annual change
Forest PLin 2000 1990-2000 (%)
Algeria 2,145 718 1.3
Bahrain -- -- --
Egypt 72 72 3.3
Iraq 799 10
Jordan 86 45 --
Kuwait 5 5 3.5
Lebanon 36 2 -1.2
Libya 358 168 1.4
Mavritania 202 13 -0.6
Morocco 3,025 534 --
Pal.+Israel 132 91 4.9
Oman 1 1 53
Qatar 1 1 9.6
Saudi Arabia 1,504 4 --
Somalia 7,515 3 -1
Sudan 61,627 641 1.4
Syria 461 229 --
Tunisia 510 202 0.2
UAE 321 314 2.8
Yemen 445 -- -1.9
Source: FAO, 2005

Territories with ample rainfall that could support
forest growth are limited in the Arab region. But
certain countries have areas of forests. Table 6
presents estimates of forest areas and areas of
afforestation projects (in 1,000 ha) in the Arab
countries (FAQO, 2005).

The largest forested areas are in Sudan, whose
southern humid territories and eastern and west-
ern highlands have forest habitats. Somalia,
Morocco, Algeria and Saudi Arabia have areas of
forest that range from 7.5 million ha (in Somalia)
to 1.5 million ha (in Saudi Arabia). Areas of
afforestation seem limited, but there is an appar-
ent parallel between areas of natural forests and
areas of afforestation. We refer later to forests and
afforestation in Sudan (a case study).

The plantation of trees in drylands of the Arab
region relates to sewage treatment plants. The
purpose is often to use the treated water for estab-
lishing green belts (to protect human settlements
against sand storms), environmental improve-
ment, and as a source of fuelwood. In Egypt such
projects consider planting African mahogany trees

(timber for furniture), mulberry shrubs (for silk-
worm husbandry), and species of Jatropha (for
production of biofuel). Almost all Gulf States have
carried out field projects for rehabilitation of man-
grove forests in their coastal zones.

The FAO established six forestry commissions in
the world, including the Near East Forestry
Commission (1953) and the African Forestry and
Wildlife Commission (1959). Each Commission
holds a general conference every two years. The
two commissions held a joint conference in
Khartoum, Sudan in February 2008. The confer-
ence addressed issues related to impacts of climate
changes in the 21* century on forests.

Vil. CONCLUDING REMARKS

Desertification and recurrent drought are among
the most serious menaces that damage land pro-
ductivity in areas of irrigated agriculture, rainfed
farming and rangelands, and also in woodlands and
scrublands. The two menaces cause degradation of
the food-producing capacities of the Arab region
and hence undermine the bases of food security. As
populations increase and their rates of consump-
tion continue to rise, the gap between production
and consumption of food increases, and depend-
ence on the importation of food increases.

Although the Council of Arab Ministers of
Environment gave priority to this issue, the actu-
al efforts and resources devoted to the purpose are
less than are needed to face up to the problem.
The ventures at both the national and regional
level remain modest. More mobilization of
national and regional inputs remains necessary.

Governmental agencies should play the principal
role in setting work plans, national and regional
programmes and field projects. Mobilization of
national and regional efforts is necessary. Non-
governmental bodies should play their active
roles in ensuring positive public participation, a
cardinal element of success.

Reviewing worldwide endeavours to combat
desertification, we note that this movement was
spurred by the widespread damage caused by
droughts that menaced the countries of the Sahel
in West Africa in 1969 and extended in time
across several years (1969-1982) and in space



until it menaced the whole Sudano-Sahel belt.
Relief materials were rushed in for salvation, and
the UN General Assembly resolved in 1974 to
hold a UN Conference on Desertification
(Nairobi, Kenya, August 1977) to set a plan of
action to combat desertification. Years passed
and the UN held its conference on environment
and development in 1992. This conference
reviewed the world status of desertification and
the outcomes of world action in the 1977-1992
period. Outcomes were very modest. The confer-
ence decided that there was need for a legally
binding convention that would commit govern-
ments to action. A draft convention was ready in
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1994, became operational in 1996 and its first
conference of parties was held in the same year.

One question persists: How did the Arab coun-
tries participate in these international concerns?
The few positive answers include the laudable
actions of Sudan which formulated a national plan
of action to combat desertification in 1976 (one
year earlier than the UN 1977 Conference), and
of Tunisia which pioneered setting a national plan
of action to combat desertification in the light of
the World Plan of Action set by the 1977
Conference. Steps by other Arab countries were
slow. Countries are strongly urged to give priority

CASE STUDY: SUDAN

Data presented in Table 6 show that forest areas in
Sudan, at 61,627 thousand ha the largest forest area in
countries of the Arab region, cover the equivalent of
28% of the total area of Sudan. Most of these areas are
in southern Sudan (upper Nile, Equatoria, Bahr El-
Ghazal, Darfur and Kordofan) and in limited areas in
highlands in the middle territories.

To the natural forest areas are added areas of afforestation
that consist of indigenous species and a number of exotic
(introduced) species especially eucalypts and casuarina.
Afforestation schemes aim at planting crop-trees to pro-
duce timber, fuelwood, gums, etc., and at rehabilitation of
degraded forests especially in gum Arabic producing
woodlands. Degradation is often due to overcutting or to
desertification. Principal afforestation areas planted with
indigenous species include:

52,227 ha Acacia Senegal (gum Arabic tree)

18,200 ha Acacia nilotica (qarad tree)

10,130 ha Tectona grandis (teak).

Areas planted with introduced species (eucalyptus)
include 41,442 ha.

The Doum forests grow along the banks of water courses
of seasonal rivers (El-Gash, Atbara, etc) and principal
wadis and khors (valleys) in semi-arid territories. The
Doum palm, though not a timber-producing tree, has
notable economic value to rural communities. A button-
producing industry dependent on the fruits of Doum
(vegetable ivory) was initiated in Sudan, but new synthet-
ic materials undermined this industry. The efficacy of
germination and saplings growth sustain the survival of
Doum growths against negative impacts of rainfall varia-
tions and hence availability of water in £bors and wadis.

To these land-based woodlands we may add mangrove
formations (mostly Avicennia and in a few localities
Rhizophora) along the coastal littoral of the Red Sea.
Surveys show 19 sites of mangrove with a total area of
nearly 4,200 ha.

Forest management in Sudan, and in other African
countries, relates to the management of nature reserves
and national parks, and establishes links between forest
management and the management of nature reserves
(plant and animal biodiversity conservation. In Sudan
there are 3,225 conservation sites, with a total area of
11.9 million ha. Nature reserves in forest areas are sites
of tourist attraction, notable are the Dinder National
Park in the east and Random Park in southern Darfur.
There are several reserves in the south that were subject
to deterioration during the long years of unrest; these
will hopefully regain their status in years of peace.

The growth of the gum Arabic producing trees
(Acacia Senegal) has a notable place in the economy of
Sudan. The gum Arabic belt extends in Africa south
of the Sahara from the Atlantic to the Red Sea,
between latitudes 10° and 14° N.; in Sudan this belt
covers one fifth of its area. Acacia Senegal plantations
in sand territories of the west (Darfur and Kordofan)
represent the main gum Arabic producing areas.
Sudan used to command the main share (nearly 80%)
of the world production until the early 1990s, but
desertification in Sudan damaged this belt and
dropped the Sudan share of world production to 50%
(World Bank 2007). Plans to rehabilitate this gum
Arabic belt aim at combating desertification and
recapturing Sudan’s previous position of gum Arabic
production in the world market.
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to the formulation and implementation of plans
and programmes for combating desertification.

Success can be achieved within the frame of
national policies that make the combating of
desertification an integral part of national endeav-
ours to develop natural resources sustainably as
outlined in Agenda 21 (1992) and the outcomes of
the UN Summit on Sustainable Development
(2002). Every country is invited to set a national
plan to combat desertification and to manage inci-
dents of drought. Such a plan should be part of the
national plans for sustainable development of land
and water resources and for the conservation of
ecosystems producing renewable resources (crop-
lands, rangelands, woodlands and fisheries).

Sustainable development that is the framework

within which land degradation (including deser-

tification) is mitigated depends on the integra-
tion of three processes:

1- Economic and technological efficiency,
which requires the support of institutes of
research and development and economic
assessment;

2- Social equity that does not allow the depriva-
tion of the marginalized, and that ensures
positive public participation;

3- Conservation of the environment, both in
terms as a human habitat, and as a depot of
natural resources.

To set and to implement national policies for sus-
tainable development (combating of desertifica-
tion is one element) requires the collaboration of
various government sectors, non-governmental
organizations concerned, and research institu-
tions. The Arab region has several international
research centres concerned with land resources
(The Arab Centre for the Studies of Arid Lands
and Dryland — ACSAD, Damascus, and the
International Centre for Agriculture Research in
Dry Areas — ICARDA, Aleppo). In all Arab coun-
tries there are centres of desert research or univer-
sity units of research on dryland problems. The
potentials of these scientific institutions are yet to
be effectively utilized to provide sound bases for
regional and national development schemes. We
note and welcome the initiatives in Saudi Arabia
and Qatar to establish funds for supporting
research; it is hoped that these institutions will
include programmes for sustainable development
of land and water resources in their priority areas.
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CHAPTER 8

WASTE MANAGEMENT

I. INTRODUCTION

All types of human activity produce diverse
residues called “wastes,” and these differ in terms
of quantity and quality and in their properties
from one country to another. Waste treatment
methods also vary according to the circumstances
and capabilities of respective countries. In this
chapter, we intend to bring to attention the waste
issue in Arab countries by highlighting quality,
quantity and efforts made to address it according
to available information and data.

Il. IDENTIFICATION
AND CLASSIFICATION

Waste in the general sense of the word is whatever
is left behind from any activity and has no primary
or secondary use at source, though it might be of
value if present in a different site where more suit-
able conditions are provided for ample utilization.

This concept underlines three important points,
namely:

e Wastes are not found in nature but are gener-
ated from various activities, such as domestic,
industrial, agricultural and others;

* Some wastes could be of no consequence and

i

must be disposed of because there is no chance
of putting them to use;

* Wastes could be cost-effective resources, as they
might contain components that can be appro-
priately used if the right means are employed.

Wastes can be classified according to their origi-
nal condition or source of generation or magni-

tude of hazard.

Classification of wastes
according to their nature

Woastes are classified into two types according to
their nature: solid and liquid waste.

* Solid wastes are the solid or semi-solid sub-
stances left behind from ordinary human day-
to-day and other activities and are disposed of
at source as residues of no value, because they
are not considered to be worth keeping. They
could, however, be of benefit in a different site
or under different circumstances, where more
adequate conditions are likely to be provided,
which would allow reuse or recycling processes
(EEAA, 2000; EEAA, 2001).

* Liquid wastes are the remains of daily activities
in liquid form, such as wastewater, industrial
effluents and agricultural drainage. Sediments
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TABLE 1 QUANTITY OF SOLID WASTE AS PER ITS SOURCE IN SOME ARAB COUNTRIES ™

Source of Waste Egypt Kuwait Bahrain Qatar Emirates

Million tons/year ™ 1,000 tons/year 1,000 tons/year ™ 1,000 tons/year 1,000 tons/year
Municipal (domestic) 15-16 905 680 563 2,120
Demolition and construction 3-4 1,149 - 782 3,631
Industrial 4.5-5.0 7 140 64 95
Agricultural 25-30 - - - 615
Sludge 1.5-2.0 - - - -
Health Care 0.10-0.12 33 911 450 -
Dredging of canals and drains 20 - - - -
Sources: 1. GCC 2004 ; 2. 2005 data, Egypt Minisiry of State for Environmental Affairs 2006

known as sludge resulting from sanitary waste-
water and industrial effluent treatment processes
constitute the solid strand of these liquid wastes.

Generally speaking, residues contain manifold
types of materials, with some having harmful or
rather serious bearing, directly or indirectly, on
sanitation, environment and national economy.
These are called hazardous wastes.

Segregation of solid wastes according
to the source of generation

1- Municipal solid waste or “garbage” comes
from residential units, alongside commercial,
service, educational and health facilities,
streets, gardens, markets, hotels, and recre-
ational places. It also covers waste of small
factories and camps.

2- Industrial solid waste resulting from medium
and large-scale industrial activities contain-
ing hazardous ingredients, such as chemicals
and heavy metals.

3- Construction and demolition as well as road
building debris which include numerous
components that can, for example, be appro-
priately recycled for utilization in building
and construction works.

4- Health care waste from hospitals, health serv-
ice units such as dispensaries, polyclinics,
medical centres, pharmaceutical laboratories
and veterinary units, which produce both
household-like waste and high-risk waste.

5- Residues of wastewater and industrial efflu-
ent treatment processes as well as sludge of
sewage pits and sampling tanks, which also
contain high percentage of organic matter,
pollutants and infectious organisms.

6- Woastes from dredging canals and drains in
the form of plant and animal residues (for
example grass and dead birds) and also black
mud. These wastes can be re-used if they do
not contain hazardous substances.

7- Agricultural waste resulting from various
farming activities, including:

e Agricultural crop remains, suitable for recy-
cling and the production of energy, or ani-
mal feed and fertilizers.

* Pesticides residues and agricultural fertilizers,
which are regarded as hazardous waste, and
thus require safer methods of handling.

* Animal manure and sludge of sewage pits
and sanitary wastewater tanks.

lll. NON-HAZARDOUS WASTE

Quantities and Rates
of Non-Hazardous Wastes

While statistics and data on quantities of solid
waste in most Arab countries are not available,
Table 1 shows the quantity of solid waste in some
countries, according to published data and infor-
mation collected from local sources.

There is no definitive or common rate for all
Arab countries at which wastes are generated,
as this differs from one country to another
and among different regions within the same
country, according to community character-
istics, social conditions and average income
in each area. Quantities of generated waste
are mainly correlated to population increases
as well as economic, industrial and urban
development.
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TABLE 2 RATES AND QUANTITIES OF MUNICIPAL SOLID WASTE IN SOME ARAB COUNTRIES

Country Population-2006 Average Rate of Generated Municipal ~ Estimated Gross Quantity of Municipal
(approximately) ™ (x1000) Solid Waste kg/per capita/day Solid Waste ton/Year (millions) !

Total Arab Countries 318,321 Approximately 0.7 81.300

Egypt 71,348 0.63 ? 16.400

UAE 4,229 1.20 ° 1.850

Bahrain 746 2.70 ° 0.735

Saudi Arabia 23,678 1.40 ° 12.100

Oman 2,577 ** 0.70 ° 0.658

Qatar 838 1.30 * 0.398

Kuwait 3,052 1.40 ° 1.560

Yemen 22,650 0.45 3.720

Jordan 5,600 0.90 * 1.840

Morocco 31,567 0.33 * 3.800

Syria 18,701 0.50 * 3.410

Tunisia 10,131 0.60 * 2.220

Sudan 36,297 0.60 * 7.950

Iraq 28,808 0.87 9.150

Lebanon 3,917 0.60 0.858

Mavritania 3,054 0.90 1.004

Source:

1. LAS 2007;

2. Egypt Ministry of State for Environmental Affairs 2006, 2007;

3. GCC 2004;

4. Al Yousfi;

5. Egypt Environmental Affairs Association 2007;

6. Calculated using population and average waste generation rates

* Only the city of Kﬁunoum

** Year 2003

With regard to solid municipal waste, the gross
generated quantity from Arab countries is esti-
mated at 81.3 million tons annually on the
basis of an average rate of around 0.7 kg per
capita daily. Table 2 shows the average rate and
quantity of solid municipal waste produced in
some Arab countries, based on population fig-
ures, according to available data. The quantity
of municipal solid waste which is adequately
treated is less than 20%, while recycled waste
does not exceed 5% of the gross quantity of
residues.

Components of
Municipal Solid Waste

Municipal solid waste is comprised of a relatively
high percentage of organic matter, while other
materials such as paper, glass, plastics and miner-
als are less organic. Table 3 shows that the pro-
portion of organic waste to total waste ranges
between 35% in Bahrain and 63% in Jordan.

These wastes also contain some hazardous sub-
stances such as drug residues, expired medicines,

chemicals, paints, houschold insecticides and
their empty containers, used dry batteries, and
electrical and electronic equipment.

Organic components represent a source of com-
post material intended for the improvement of
soil properties, and, if properly sorted and recy-
cled, for the production of electricity from
methane gas. The remaining components (paper
and glass, for example) are subject to recovery
upon proper segregation and reuse processes of
manufacturing of similar or different products,
which yield revenues as well as economic returns
in the form of health benefits. These practices are
still very limited in the Arab region.

Efforts by Some Arab Countries
in Solid Waste Management

Some Arab countries have pursued an integrated
waste management strategy, namely handling
waste as recoverable resources through a series of
integrated interrelated links involving successive
stages (birth-to-death life cycle), starting with at-
source generation (where waste is reduced quan-



titatively, qualitatively and hazard-wise), fol-
lowed by in-house storage and later multi-source
amassing and transport to suitable sites for
phased stockpiling or treatment. This strategy
develops the possibility of recycling recoverable
materials and the environmentally safe final dis-
posal. However, problems still persist in respect
of making this system operational. Efforts in this
regard can be highlighted as follows:

Gulf Cooperation Council (GCC)

The GCC member countries devised a uniform
waste management system that was adopted in
December 1997 to codify waste treatment
(whether domestic, commercial or industrial,
inactive or hazardous), curtail its haphazard han-
dling, and put in place a monitoring mechanism
for waste production, storage, transport, treat-
ment and disposal by applying techniques
inhibiting harmful effects on the health, safety
and prosperity of humans and ensuring long and
short-term environment protection.

Nonetheless, the rate of solid waste generation in
Bahrain was raised from around 1.3-1.6 kg to
almost 2.7 kg per capita/day as a result of grow-
ing family income, increased purchasing power
alongside flourishing urban and trade businesses.
Bahrain’s Environment Protection Law includes
articles on waste, and waste management is

undertaken by the Ministry of Municipality
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Affairs and Agriculture together with a 50-50
private sector partnership. These wastes are dis-
posed of by land filling, which does not seem to
be the optimal way of doing it as far as Bahrain
is concerned, bearing in mind the shortage of
land for this purpose, in addition to social prob-
lems and others related to environment, devel-
opment and operation. At present, waste sorting
and recycling processes are being implemented
regarding for example paper, carton, minerals,
plastic and tires, with some of these materials
exported after being compressed to scale down

their size (GCC, 2004).
Sudan

The solid waste situation in Sudan is not much
different from that in other Arab countries with
similar circumstances. For example, in Khartoum
Governorate (with a population of approximate-
ly 5 million), the solid waste generated ranges
between 0.6 and 1 kg per capita/day (totalling
3,200 tons). Only 35% of this quantity is trans-
ferred to landfills, while the remaining 65% is
disposed of in open dumps. Foremost among the
problems facing solid waste management in
Sudan are the following:

* Absence of solid waste management strategies;

e Limited financial resources coupled with out-
dated machines and equipment, poor mainte-
nance operations, and low wages;

TABLE 3 COMPONENTS OF SOLID MUNICIPAL WASTE IN SOME ARAB COUNTRIES

Country Organic materials % Paper %  Plastic% Mineral % Glass % Wood % Textile % Others %  Total %
Egypt' 50-60 10-25 3-12 1570 1.0-5.0 1.2-7.0 11.0-30.0 100
Bahrain? 35 28 6 12 5 8 6 100
Saudi Arabia® 37 28.5 5.2 8.3 4.6 8 6.4 2 100
Oman’ 40 26 12 11 5 6 100
Qatar’ 45 18 15 4 10 5 3 100
Kuwait’ 50 20 12.6 2.6 3.3 4.8 4.8 1.9 100
Yemen’® 55 14 13 2 1.5 14.5 100
Jordan’® 63 11 16.8 2.1 2.1 5 100
Syria® 62 4 7 6 4 17 100
Iraqg’ 63 1 1 1.1 1.6 32.3 100
Lebanon® 58 18 8 2.4 8 6.6 100
Dubai’ 42 6 10 3 3 16 100
Abu Dhabi’® 49 6 12 6 9 18 100
?(.)ulzr;;ian Ministry of State for Environmental Affairs 2006;

2. GCC 2004;

3. Al Yousfi
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e Meagre basic infrastructure, low-level efficien-
cy of existing systems, degraded road condi-
tions and deficiency of land-use planning to
identify final disposal sites;

* Non-governmental organizations are short of
sufficient resources and are in need of subsidies
to strengthen their partnership with the gov-
ernment in envisaging policies on solid waste

management (El Sayed, 2000).
Tunisia

Dealing with the solid waste issue, and tackling
the problem of increasing quantities accumulated
as a result of production and consumption pat-
terns in the country, can only materialize
through the adoption of an integrated waste
management concept.

The common method of solid waste disposal in
Tunisia is uncontrolled land filling sites designat-
ed for waste disposal, considered as temporary
sites, to be gradually changed into controlled
dumpsites. The problem of accumulated waste
with its impacts on environment is one that the
Tunisian government has so far failed to resolve
notwithstanding the fact that Tunisia was the
first Arab country to promulgate a special law on

waste (GCC, 2004).

Egypt

Gross solid municipal waste generated daily is esti-
mated at approximately 44,630 tons with a gener-
al average of 0.63 kg per capita/day (ranging
between 0.2-0.35 in rural areas and 0.4-1.3 in
urban areas). These wastes include organic matter,
paper, plastic, etc, with relative density amounting
to almost 0.3 ton/cubic meter and humidity per-
centage reaching 30% to 40%, whereas the ther-
mal content is proportionally low.

The general average of waste collection efficiency is
put at almost 65%; i.e. 35%, or nearly 15.6 thou-
sand tons, are not systematically collected on a
daily basis. In Egypt, the Environment Protection
Law contains articles on waste. In July 2000, the
national strategy for solid municipal waste man-
agement was released and a national program was
developed to encompass 13 integrated projects.

The state adopted thermal and biological treat-
ment methods but favoured bio-treatment by
composting with recyclables recovery, which
proved effective since 1995 as regards expanded
manufacture of waste by converting it into
compost materials. The number of plants
designed and established in Egypt was 66 in
2005, the capacity of each amounting to 10
tons/hour, thus possibly recycling nearly 22%
of the aggregate generated municipal waste
daily if these plants were fully operated; unfor-
tunately, some of them struggled with sustained
administrative problems.

The remaining wastes or treatment process
residues are disposed of either in controlled or
informal landfills. The state therefore headed for
phased transformation into sanitary dumping in
appropriate sites. 52 sites were already selected
and designated in conformity with environment
protection and human health standards, of which
4 were established and made functional and the
rest, due to various problems and obstacles, are
yet to be completed (Egyptian Ministry of State
for Environmental Affairs, 2006, 2007).

Yemen

With reference to the incredible increases in solid
waste quantities in Yemen, legislation was issued in
1999 on establishing the Municipal Cleaning
Fund that provided for three underlying strategies:



decentralization, cost recovery and private sector
participation in waste management. In 2000, the
Sanaa Institution was incorporated into Yemen’s
waste management efforts. Besides sorting waste, it
undertook segregating and amassing components
not subject to decay and exporting some of it to
such countries as India, China, Lebanon, Greece,
Saudi Arabia and UAE, for recycling. Thus it can
be said that amounts transformed into compost
materials were increased, and consequently rev-
enues were earned and environmental benefits
accrued. Moreover, part of the recyclable compo-
nents is sold to agents whereas non-recyclables are
once again returned to the dumpsite.

Jordan

In Jordan, no national strategy for solid waste
management has been drafted. The average rate
of solid municipal waste surge is estimated at
around 0.77 kg per capita daily, most of which is
collected and transported to a systematically reg-
ulated dumpsite. In addition to recycling opera-
tions carried out at the informal sector level, ini-
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tiatives for utilizing organic waste for bio-gas pro-
duction were launched.

Table 4 shows the percentage of treated solid
municipal waste and different ways of their dis-
posal in some Arab countries based on limited
data made available in recent years (Metap
RSWMP, 2004).

Table 4 shows low treatment and recycling rates
in general, and the reliance on disposal in open

dumps or landfills.

IV. HAZARDOUS WASTE

The term “hazardous waste” is used as an indica-
tion of all residues representing hazard in connec-
tion with human health and environment upon
use, storage, treatment or disposal. This is due to
their characteristics, quantities and concentra-
tions, thereby demanding special procedures for
their circulation and disposal (Center for Curbing
Environmental Risks, Cairo University, 20006).

TABLE 4 PERCENTAGES OF SOLID WASTE TREATMENT AND RECYCLING IN SOME ARAB COUNTRIES

ltem/Country Syria Lebanon Egypt Jordan  Palestine Tunisia

Quantity

Million tons annually 3.65-5.50 1.4 15.3 (2001) 1.46 1.1 (2001) 1.8

Surge Rate

Countryside 0.20-0.40 0.5-0.7 0.65 0.2

Urban areas 0.40-0.50 0.75-1.1 0.7-0.850 0.8

Collection processes %

Rural areas Unspecified 95.0 General 95.00 General 90.0
Average Average

Urban areas 80.00 100.0 65.0 95.00 75 95.0

Treatment

Transformation into Less than 80.0 Less than 4.0

compost materials % 5.00 22.0

Re-cycling % Less than 15.00 8.0 5.0

Final disposal

Land filling % Less than 25.00 46.0 85.00 50.0

Open dumps % Over 60.00 38.0 15.00 44.6

Generated Waste

Annual increase 2.50-3.50 6.5 (Beirut) 3.4 3.00 4 2.0
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TABLE 5 ESTIMATION OF HAZARDOUS WASTE QUANTITY ON GDP BASIS

State World Bank  GDP estimates for 2006 ~ Waste Hazard Coefficient  Estimates of hazardous waste

Classification (in $ million) Ton/$Shillion quantity (Around 1000 tons)
Egypt Medium-Low 107,378 2,000 214
Saudi Arabia High 348,673 Over 2,000 Over 697
UAE High 164,865 Over 2,000 Over 329
Kuwait High 101,904 Over 2,000 Over 203
Bahrain High 15,828 Over 2,000 Over 31
Oman Medium-High 35,656 2,000 71
Qatar High 52,722 Over 2,000 Over 105
Yemen Low 21,196 1,000 21
Jordan Medium-Low 14,258 2,000 28
Morocco Medium-Low 65,899 2,000 132
Syria Medium-Low 34,190 2,000 68
Tunisia Medium-Low 31,416 2,000 63
Lebanon Medium-High 23,285 2,000 46
Sudan Low 43,894 1,000 44
Mavuritania Low 2,713 1,000 3
Source: World Bank 2007

The US Environment Protection Agency, the
European Waste Catalogue, the Canadian
Environment DProtection Law, the Basel
Convention On the Control of Transboundary
Movements of Hazardous Waste, and many
national environment laws of Arab countries
have set out definitions of hazardous waste under
which hazard-incurring attributes apply when
the wastes are flammable, corrosive, effective,
oxidizing, irritating (non-erosive), toxic, harm-
ful, distorting, cancroid or contagious, not to
mention the quality of post-final disposal poten-
tial transformation and generation of toxic gases.

Hazardous Waste Sources

Hazardous wastes are generated from activities

such as:

 Heavy industries, as well as medium industries:
these produce the bulk of hazardous waste in
most Arab countries.

e Agricultural activities: expired or invalid fertil-
izers and pesticides and their empty packs.

¢ Oil-related activities: numerous hazardous
wastes result from oil drilling, refining, trans-
portation and utilization.

 Therapeutic and health-care activities: waste
generated from hospitals, health treatment units,
private clinics, pharmacies and drug stores.

e Research and lab activities: examples are
expired chemicals and interaction residues.

e Service activities: sanitary wastewater stations,
car-service stations, photograph laboratories,
printing houses and dry-cleaning shops.

* Military operations: massive quantities of haz-
ardous waste are generated, mainly from land
and marine mines and expired ammunition,
and lately from depleted uranium.

* Garbage and municipal waste: garbage con-
tains some hazardous waste of such materials as
expired medicines, chemicals, paints, insecti-
cides and their empty containers, consumed
dry batteries, and electrical and electronic
equipment. Slaughter house wastes include
dead animals or infectious parts or remains of
animals, amounting to sanitation hazard.

e Illicit trafficking in hazardous waste: some
countries face attempts by other countries to
export hazardous waste into their territories
under the cover of recycling or reuse.

Many activities commonly engender hazardous
wastes which are not confined to just one activi-

ty, such as:

* Residues of electric and electronic equipment
such as computers- televisions, telephone sets,
photocopiers, fax machines, and recorders.

¢ Qil-related waste (machine oils — brake and
motor oils).

* Expired or non-conforming chemical substances.

* Chemicals and pesticides’ empty packs.



* Used batteries and car tires.
* Equipment not suitable for use, with compo-
nents containing asbestos or PCB or CFC.

Hazardous
Waste Quantities

One main determinant for sound hazardous
waste management rests with the insufficiency of
available updated data relating to relevant quan-
tities from different sources. A report issued in
2004 (GCC, 2004) put forward the following
estimates of hazardous waste quantities in some
Gulf Cooperation Council member states during

the second half of the 1990s:

Bahrain 95,000 tons/year
Saudi Arabia 220,000 tons/year
Oman 81,000 tons/year
Qatar 75,000 tons/year
Kuwait 120,000 tons/year

To determine the quantity of hazardous waste,
surveys and statistical studies need to be conduct-
ed. There are methods that can be applied to esti-
mate quantities of hazardous waste including ref-
erence to universally acknowledged standards.

* By applying coefficients for weak hazardous
waste according to WHO lists for 1993.

* By conforming to standards of the US Envi-
ronment Protection Agency (EPA).

Applying the GDP method (see box 1), the
gross domestic product of all Arab countries in
2006 can be estimated at approximately
$1,276,282 million. Taking into account
progress and development scales depending not
only on income levels but also on other criteria
related to education, training, scientific
research, trade movement and others, Arab
countries are categorized as developing coun-
tries, some in the development stage character-
ized by variant incomes. Therefore it can be said
that the aggregate quantity of hazardous waste is
estimated between 1,276 and 2,552 thousand
tons from Arab countries combined, i.e.
between 1.6 and 3.2% of the gross quantity of
solid municipal waste. Based on the World
Bank country classification according to average
per capita estimates of 2005, the quantity of
hazardous waste is calculated at over 3,055
thousand tons, or nearly 4% of the aggregate
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quantity of solid municipal waste as shown in
Table 5. Given the unavoidable inaccuracy of
these estimates, more effort is needed to deter-
mine the exact quantities which can then
become the basis from which to embark on
sound planning for its safe handling.

Estimates of the quantity
of specific types of hazardous waste
(such as health-care residues)

The quantity of health-care waste in some Arab
countries is estimated as follows:

UAE 2,739 ton/year
Oman 2,112 ton/year
Bahrain 755 ton/year
Qatar 516 ton/year
Saudi Arabia 18,860 ton/year
Kuwait 2,038 ton/year
Lebanon 5,568 ton/year
Morocco 10,605 ton/year
Syria 9,750 ton/year

Despite the inaccuracy of hazardous waste esti-
mates in general, there is obvious disparity in
health-care waste quantity compared to gross
hazardous waste, with a percentage ranging
between less than 1% (for Qatar and Bahrain)
and 8.6% (for Saudi Arabia), thus corroborating
the significance of regularly updating data and
scrutinizing existing data for inconsistencies.

Egypt

The total health-care waste is estimated at
approximately 390,901 kg/day including around
109,514 kg/day as hazardous (about 28%) gener-
ated from 165,138 beds in health care facilities
around the country; therefore the average output
of such waste can be perceived as:

2.37 kg/bed/day
0.66 kg/bed/day

gross waste
hazardous waste

GLOBAL ESTIMATES OF HAZARDOUS

WASTES ON GDP BASIS

For developing countries

For countries in the development stage
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Yemen

A sample-based study in 2002, which covered 49
health facilities in Yemen, revealed that the gen-

eration rate of related waste ranged between
1-2.1 kg/bed/day, 0.58 of which were hazardous.

Hazardous Waste Management

The following diagram shows stages of haz-
ardous waste management from generation to

final disposal.

Handling these wastes differs from one country
to another according to conditions and capabili-
ties with regard to meeting the requirements of
the full-fledged system. Given limited data and
information, it becomes difficult to identify the
management efficiency level as far as Arab coun-

tries are concerned; however some important
deliverables are outlined to this effect:

e In GCC member countries, a unified system
for health-care waste management was set and
adopted in April 2001.
Bahrain established a law on environment with
articles dealing with hazardous waste focusing
on the concept of at-source reduction and seg-
regation by applying cleaner production tech-
niques. A special site is designated for final dis-
posal.

Saudi Arabia developed relevant standards and

guidelines.

* Oman issued a law and a statute on manage-
ment, and furnished some equipped sites in
addition to temporary storage of some of these
wastes and burning in special incinerators of
medical waste.

FIGURE 1 STAGES OF HAZARDOUS WASTE MANAGEMENT SINCE GENERATION

STAGE OF WASTE
GENERATION (SOURCE)

STAGE OF TEMPORARY
COLLECTION AND STORAGE

TRANSPORT STAGE

TREATMENT STAGE

SAFE DISPOSAL STAGE

Reduced output rates

Waste description quantitatively
and qualitatively

Material Selection

Cleaner Production Technology

Definition of locations and Conditions

Means of Transport - ltinerary

Treatment options and alternatives
Physics/chemistry/bio-mechanics

Safe land filling
Controlled burning and incineration

Burning in cement furnaces according
to established controls




* Kuwait elaborated a law and set standards for
environment protection while using burning
and incineration plus land filling (sterilization
of medical waste).

* Qatar has special incinerators for medical wastes.

* Tunisia provided a special site for hazardous
waste treatment.

* Egypt developed a law on hazardous wastes,
also a strategy and work program for health-
care waste. It laid down relevant rules, controls
and guidelines, adopted life-cycle, cleaner pro-
duction and at-source reduction concepts and
used burning, incineration and disposal in
cement furnaces and waste landfills.

V. ELECTRICAL AND
ELECTRONIC WASTE (EEW)

Electrical and electronic waste is what remains
from the production and use of electrical and
electronic equipment, their parts and inputs,
including:

e Manufacturing processes and production
waste, such as plastic, glass and mineral materi-
als, rubber and the like, in addition to oils,
lubricants and inks which all contain heavy
metals such as lead, cadmium, chrome, nickel
and zinc, as well as precious elements (such as
gold and silver).

e Waste resulting from operational processes,
which include:

* Inputs of operating electrical and electronic
equipment such as batteries, charging cards,
magnetic tapes, printing inks and used oils;

* Expired equipment;

e Equipment or parts thereof that were
irreparably damaged, broken or became dys-
functional and no longer fit for use.

* Outdated equipment or parts thereof, namely
all electrical and electronic equipment, their
attachments and operational inputs are consid-
ered wastes if proved unfit or unable to cope
with technological advancement and modern
requirements (Abu El Saud, 2004).

Quantity and Components of Electrical
and Electronic Equipment

Available data reveals that electronic and electrical
wastes represent a small percentage of the aggre-
gate waste generated in any country. For example,
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this type of waste in the European Union mem-
ber states accounts for 1% of the total generated
waste (European Parliament, 1998), while in the
US it ranges between 2% and 5% of the gross
quantity of solid municipal waste, and is increas-
ing by 3% to 5% annually. Assuming an average
rate of around 3%, the quantities of electrical and
electronic residues of Arab countries can be esti-
mated as shown in Table 6.

A 2004 report by the Department of
Environmental Health in the State of California
(California IWMB, 2004) indicated that electron-
ic equipment waste includes more than 1,000 sub-
stances in varying, mixed or blended quantities
regarding different ingredients of equipment, some
are hazardous and others are of value for possibly
being regarded as recyclables. Some examples are:

* Lead which is found in glass screens of TV sets
and computer monitors;

e Plastic materials and heavy metals in printed
circuit boards;

* Batteries containing nickel, chrome, and other
heavy metals;

* Hazardous polychlorinated substance (PCBs)
found in condensers.

* Brominated flame retardants;

* Mercury found in medical apparatuses and cel-
lular phones;

* Plus gold and silver, being precious elements
seen as a source of economic value on account
of their potential recovery.

The same report states that each computer con-
tains 3.7 pounds of lead, 11.4 pounds of plastic,
0.006 pounds of cadmium and 0.001 pounds of
mercury. These figures have been used to esti-
mate quantities of various substances available in
computers used across the Arab countries (Table
6). Untl now, used or obsolete computers and
other electronic and electrical equipment end up
in dumps, while they should be segregated to re-
use some components, recycle others, and prop-
etly dispose of hazardous contents. Still, a limit-
ed portion is recycled or reused, largely on selec-
tive basis and through private initiatives.

It must be recognized that with electronics con-
tinuously advancing and in view of increased
dependence thereon, it is certain that for the few
coming years, much equipment and accessories
will be generated as waste requiring safe disposal.
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WASTE MANAGEMENT

State No. of cellular phones/100 persons " No of Personal Computers ™

1996 2004 2005 2006 1996 ¥ 2002 2003 2004
Egypt 6.7 10.92 19.10 23.86 337,745 1,120,000 2,000,000 2,300,000
Saudi Arabia 38.21 57.64 78.05 3,300,000 5,045,000 8,476,000
Kuwait 57.16 78.34 88.57 285,000 400,000 450,000
Bahrain 90.77 103.04 121.71 107,000 114,000 121,000
Oman 17.1 31.82 51.94 69.59 24,133 95,000 106,000 118,000
Qatar 66.59 62.15  109.06 110,000 121,000 133,000
Yemen 3.47 5.17 9.54 145,000 200,000 300,000
Jordan 28.93 55.02 74.40 200,000 245,000 300,000
Morocco 20.9 31.24 40.89 52.07 45,642 500,000 600,000 620,000
Syria 2.3 12.87 15.49 23.96 20,538 330,000 500,000 600,000
Tunisia 5.2 37.43 56.32 71.88 60,896 335,325 400,372 472,132
Lebanon 22.7 2491 27.78 30.53 15,355 300,000 350,000 400,000
Sudan 3.04 5.21 12.66 200,000 348,000 606,000
Sources:
1. ESCWA Report for 2007;
2. Caleulated on the basis of 3% of toal solid municipal wast;

Efforts made to this end are very limited (accord-
ing to available data). In Egypt, one of the mobile
companies collected consumed batteries of cellu-
lar phones from the Egyptian market for recy-
cling in the United Kingdom in collaboration
with Phone Back Company. The company also
collected fitting parts of photocopiers and print-
ers for reshipping to the mother company abroad
(Egyptian Ministry of State for Environmental
Affairs, 2007). Etisalat, the UAE based telecom-
munications giant, has also announced a mobile
phone recycling initiative.

Safe Alternatives Regarding
Disposal of Electrical
and Electronic Equipment

To achieve safe management of these wastes
and redress effects related to environment and
health of unsystematic disposal processes car-
ried out in solid waste unloading sites or by
burning, the optimal approach hinges on the
adoption of the “reduction, reuse, recycling and
recovery” principle by applying advanced high-
tech procedures and activities and clean tech-
nology during the manufacturing and produc-
tion stage, and other means relevant to the post-
operation stage. These activities are promoted
by a framework of appropriate and supportive
legislation based on specific and agreed policies.
Figure 2 shows the hierarchical arrangement of
this management.

VI. CROSS-BORDER HAZARDOUS
WASTE MOVEMENT

Many countries have recourse to the export of
hazardous waste to other countries which are able
to handle it. Such movement is governed by the
Basel Convention which controls the
Transboundary Movements of Hazardous
Wastes. This Convention was adopted in 1989
and entered into force in 1992.

Under this Convention, members are not
authorized to proceed with export and import
processes or transnational transfer of hazardous
waste except in accordance with controls and
procedures articulated in the Convention.

19 Arab countries have ratified this Convention
and some of them are in the process of exporting
hazardous waste to other state parties. Vessels
carrying hazardous waste shipments are allowed
by some other countries to cross their borders.
Some examples from the Arab region:

* In 1996, Yemen exported 262 tons of expired
pesticides to Britain for disposal. Between
1999-2004, around 152,500 tons of expired
batteries were exported to Indonesia.

* In 2001, Bahrain exported 761.45 tons of acid lead
batteries to Indonesia and about 27 tons of chemi-
cal waste to Canada for treatment and disposal.
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Estimated quantity of wastes Estimated computer contents/2004 (tons) ©!

for 2004 (Ton/Year) Lead Plastic Cadmium Mercury
480,000 3,860.0 11,889 6.30 1.050
348,000 14,255.0 43,906 22.10 3.700
39,000 757.0 2,331 1.23 0.200
20,400 203.5 627 0.33 0.055
180,000 197.5 611 0.32 0.055
9,065 223.7 689 0.36 0.060
99,600 504.0 1,554 0.82 0.120
54,000 504.0 1,554 0.82 0.120
108,900 1043.0 3,116 1.69 0.280
96,000 1009.0 3,108 1.64 0.270
65,100 793.8 2,445 1.29 0.210
25,400 672.7 2,072 1.09 0.180
219,000 1,019.0 3,139 1.65 0.270
3. Caleulated according fo components of elecironic equipment waste, California IWMB 2004;

4. World Bank — Development Indicators for Africa, 2002;

5. Calculated against the number of population and world development indicators — World Bank 1988-2002

* In 1996, Tunisia exported batteries containing
cadmium and lead to some EU countries. In
2001, 65 tons of electric transformers contain-
ing poly-chloro bi-vinyl compounds were
exported to a private establishment in France.

¢ In the Sultanate of Oman, used oils are exported.

Egypt permits navigation across the Suez Canal
of ships carrying hazardous waste for purposes of
recycling, reuse or final disposal in compliance
with respective national conditions in addition to
provisions set forth in relevant international con-
ventions. Saudi Arabia is set to operate observa-
tion and control systems applicable to crossing
and anchored ships in ports.

VII. LIQUID WASTE

Liquid waste is the wastewater resulting from
using water for different purposes.

Quality and Quantity

* Agricultural Wastewater: These are liquids
resulting from water used in irrigation.
Irrigation and agriculture water accounts for
the main percentage of water utilized in
most Arab countries. Moreover, agricultural
wastewater drainage differs in percentage
according to type of crops, technology
applied and climate condition, ranging
between 30% and 90%.
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* Industrial Effluents: These are liquids result-
ing from water consumed or used in major
industrial activities. A report indicated that
only 5% of the water used in industry is con-

TABLE 7 WASTEWATER IN SELECTED
ARAB COUNTRIES
State Wastewater Estimates
Million m*/year
Algeria 1,069
Egypt 4,394
Jordan 171
Kuwait 160
Lebanon 362
Libya 308
Morocco 817
Oman 76
Saudi Arabia 1,546
Syria 479
Tunisia 349
UAE 424
Yemen 212
Source: Estimated at 80% of domestic consumption, EarthTrends 2005

FIGURE 2

sumed and unrecoverable. These liquids
include organic pollutants and chemical sub-
stances posing, in most cases, environmental

and health risks.

¢ Drainage/Sewage: This results from using
water in domestic, commercial and other
municipal purposes. Though constituting the
smallest percentage of water utilization, it is
normally pathogen-bearing water that may
cause illnesses, in addition to hazardous chem-
ical substances, especially if mixed with indus-
trial effluents. Wastewater is responsible for
almost 80%-90% of water consumption in
household activities.

Table 7 shows estimates of wastewater generated
and industrial effluent contamination levels in
Arab countries for 2000. Table 8 indicates quan-
tities of recoverable treated wastewater.

Methods of handling liquid waste

Methods of handling wastewater differ from
one country to another. However, in view of

HIERARCHICAL ALIGNMENT OF ELECTRICAL AND ELECTRONIC EQUIPMENT
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the limited water resources available, it is gen-
erally required that this water is reused, direct-
ly or indirectly, according to environment pro-
tection and sanitation standards. Many Arab
countries have issued codes and controls for
the use of wastewater, but reuse levels
remained limited.

In Egypt, and within the framework of synergy of
ministries of environment, housing and agricul-
ture together with private sector participation,
part of the treated sanitary wastewater is utilized
in afforestation and cultivation of wood trees to
partly absorb environment-polluting gases (espe-
cially carbon dioxide), provide job opportunities
and yield returns. Up tdill 2005, 11,195 acres
were cultivated consuming around 492,000
cubic meters daily of treated sanitary wastewater
(about 0.01% of its gross quantity). In 2006, the
basic infrastructure for cultivating a further 890
acres was finalized and this activity is planned to
be continued.

Abu Dhabi and Dubai use most of the treated
wastewater in irrigation, mainly for landscaping
purposes. Although 60% of the wastewater gen-
erated in Kuwait is treated by advanced reverse-
osmosis process, making it safe for any type of
use, certain taboos still restrict full utilization.

VIil. CONCLUSION

Some Arab countries have embarked on the
application of an integrated environment man-
agement approach towards waste, and demon-
strated deliverables especially with regard to
non-hazardous waste. However, the Arab coun-
tries are still faced with numerous challenges
embodied in:

e Lack of surveys, statistics and consequently
data and information on hazardous waste in
particular;

e Lack of enforcement of environmental legisla-
tion;

e Limited technical infrastructure, plans and
strategies;

¢ Insufficient financial resources;

* Low-level of awareness;

* Incomplete institutional structure and limited
participation of non-governmental organiza-
tions.
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TABLE 8 REUSABLE TREATED WASTEWATER

Country Volume of reusable treated wastewater Percentage of
(million cubic meter/year) wastewater %
Egypt 200.00 4.60
Jordan 65.00 38.00
Kuwait 52.00 32.50
Lebanon 2.00 0.55
Oman 9.00 11.80
Qatar 0.13
Saudi Arabia 122.60 7.90
Syria 550.00
Yemen 185.30 87.40

Source: UN Economic and Social Commission for West Asia (ESCWA) 2005

Subsequently, it is worth noting that in the best
scenario, what is needed is a multi-component
integrated system involving full waste life cycle
stages starting from waste generation to final dis-
posal, taking into consideration the principle of
reducing the consumption, reuse, recycling and
recovery. In all processes, the following steps

should be duly taken:

e Provide appropriate environmental legislative
frameworks and give effect to international
conventions regulating them;

* Promote national institutional capacities and
coordination with international organizations
to control locally-generated hazardous wastes
and prevent their illicit trafficking;

* Provide human resources in sufficient num-
bers, and in terms of appropriate capacity and
efficiency, specify their roles and responsibili-
ties at all levels and develop sustained training
programs;

* Sensitize entities concerned at all levels and the
community in general regarding issues pertain-
ing to waste management;

* Provide necessary funds from different sources
and always bear in mind local circumstances;

* Encourage research and development activities
to ensure that technologies are adequately pro-
vided to curb waste surges and secure their safe

handling.

There is widespread acceptance that waste man-
agement is a challenge that Arab countries have
to address by adopting an integrated approach. A
first prerequisite for any such endeavour would
be the collection of accurate data, which is still
lacking, and mostly based on estimates.
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IMPACT OF CLIMATE CHANGE ON ARAB COUNTRIES
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I. INTRODUCTION

There is a widely-held scientific conviction that
the global climate is changing as a result of the
combined anthropogenic forcing due to green-
house gases, aerosols, and land surface changes.
Many pieces of evidence have concluded with a
high degree of probability that human activities
have exerted a substantial net warming influence
on climate since 1750 (IPCC, 2007b). Recent cli-
matological studies found that the global surface
air temperature increased from 1850 to 2005 by
0.76°C. Moreover, the linear warming trend over
the last 50 years is recorded by 0.13°C per decade
(IPCC, 2007b). Furthermore, there has been an
increase in the number of heat waves, a reduction
in the frequency and duration of frosts, and an
increase in extreme events frequency and intensity
in many parts of the world. Regarding these glob-
al trends, the recent studies found that the Arab
region experienced an uneven increase in surface
air temperature ranging from 0.2 to 2.0°C that
occurred from 1970 to 2004 (IPCC, 2007a).

For the next two decades, a warming of about
0.2°C per decade is projected for a range of
IPCC SRES emission scenarios. Even if the con-
centrations of all greenhouse gases and aerosols
had been kept constant at year 2000 levels, a fur-
ther warming of about 0.1°C per decade would

be expected (IPCC, 2007b).

REGIONAL DISTRIBUTION
OF GHGs EMISSIONS OF YEAR 2000
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Physical and biological ecosystems on all conti-
nents and in most oceans have already been
affected by recent climate changes (IPCC,
2007a). It is now generally accepted that this cli-
mate change is the result of increasing concentra-
tions of carbon dioxide, methane, nitrous oxide
and other greenhouse gases (GHGs) in the
atmosphere (IPCC, 2001a).

For the year 2000, the statistics showed that the
world total GHGs emissions from all resources
was about 33 thousand Tg (teragram) (Figure 1),
with Arab countries contributing about 4.2% of
these total world emissions (WRI, 2005). As pre-
sented in Figure 2, the Kingdom of Saudi Arabia
(KSA) is contributing the highest percentage of
the total GHGs emissions from the Arab coun-
tries, followed by Egypt and Algeria (WRI, 2005).

This relatively small contribution of GHGs of all
Arab countries does not correspond to the pro-
jected impacts of climate change over the region.
The Middle East and North Africa region is a
vast zone of generally diverse climatic conditions,
characterized by very low and highly variable
annual rainfall and a high degree of aridity (FAO,
2002b). As shown in Figure 3, most of the Arab
region lands are classified as hyper-arid, semi-arid
and arid land zones (WRI, 2002). Most recent
assessments have concluded that arid and semi-
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FIGURE 2 GHGS EMISSIONS OF YEAR 2000 FROM ARAB COUNTRIES
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arid regions are highly vulnerable to climate
change (IPCC, 2007a; see also Chapter 7).
Generally, the Arab countries are considered as
developing countries and are highly vulnerable to
climate change impacts due to their arid climates.
If temperatures in the region get higher, or pre-
cipitation gets lower, pressure on natural and
physical systems would be intensified.

According to modelling studies, the Arab region
will face an increase of 2°C to 5.5°C in the surface
temperature by the end of the 21* century. This
increase will be coupled with a projected decrease
in precipitation from 0 to 20%. These projected
changes will lead to shorter winters, dryer and hot-
ter summers, a higher rate of heat waves, a higher
level of weather variability and a more frequent
occurrence of extreme weather events.

The purpose of this chapter is to give a general
overview of the studied impacts of the projected
climatic changes in the Arab region, in order to
address some key points in the way of adaptation
and mitigation planning.

Il. THE IMPACT OF SEA-LEVEL RISE

Sea level rise (SLR) is an important consequence
of climate change and a serious global threat. It is
very likely that 20 century global warming has
contributed significantly to the observed sea level
rise, through thermal expansion of sea water and
widespread loss of land ice (IPCC, 2001b). The
rate of the global sea level rise was observed to be

1.8 mm per year through the period of 1961-
2003; it should be noted that the observed rate
over 1993 to 2003 was markedly higher, at about
3.1 mm per year. The total 20" century rise is
estimated to be 0.17 m (IPCC, 2007b).

The available scientific evidence has found that the
continued growth of GHG emissions and associat-
ed global warming could lead to SLR of 1 to 3m in
the 21 century, and an unexpectedly rapid break-
up of the Greenland and West Antarctic ice sheets
might produce a 5m SLR (IPCC, 2001b).
However, there are uncertainties in the estimates
of SLR in the longer run (IPCC, 2007b).

The nature of the impacts of sea level rise will
vary from place-to-place and country-to-country.
This is due to a variety of factors, depending on
local conditions such as elevation of the land and
currently occurring geological land subsidence,
reflecting that certain settings are more vulnera-

FIGURE 3
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WETLANDS EXTENT IN ARAB COUNTRIES, UNDER FIVE SCENARIOS OF SLR OF 1, 2, 3, 4 AND 5M
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FIGURE 5 MIDDLE EAST AND NORTH AFRICA REGION,

EXPOSED POPULATION TO THE NEGATIVE IMPACTS OF 5M SLR
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ble than others. Socioeconomic factors, including
human response to climate change, are also con-
sidered (Neumann et al., 2000). River deltas,
low-lying coastal urban areas, and small islands
have the highest exposure of key human vulnera-
bilities to climate change and sea-level rise
(Nicholls, 2004).

Egypt is one of the highly vulnerable countries to
the impacts of SLR. A 1m SLR would affect 6
million people in Egypt, where under this sce-
nario 12 to 15% of agricultural land in the Nile
Delta region would be lost. The high-risk areas in
Egypt include parts of Alexandria, Behaira, Port
Said, Damietta and the Suez governorate. If no
protective measures were to be taken, or a busi-
ness-as-usual scenario to prevail, the agriculture
sector would be severely negatively affected (a
loss of over 90% of the total area of the gover-
norates under risk), followed by the industrial
sector (loss of 65%), and the tourism sector (loss

of 55%) due to SLR of 0.5m.

The impact of SLR on the Arab countries is stud-
ied in a recent assessment by the World Bank
(Dasgupta et al., 2007). This study examined the
impact of SLR, of 1, 2, 3, 4 and 5m, on country
area, population, GDP, agricultural extent,
urban extent, and wetlands (Figures 4 and 5).
The results of the study indicated that Qatar’s
land area would experience a significant reduc-
tion of about 2.6 to 13% due to 1m and 5m rises,
respectively. Dasgupta et al. found