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FOREWORD
HH Shaikh Abdulla bin Hamad al Khalifa
President, Public Commission for the Protection of Marine Resources, Environment & Wildlife

The 20th century brought great advances in technology and infrastructural development. Abundant
and inexpensive energy created previously unimaginable progress in health, prosperity, and technology,
leading to an explosion in population and spending. Development unfortunately came at a price. Climate
change, freshwater depletion, forest diminution, species extinction, population growth and a host of
economic and social problems were the inevitable outcome and now challenge us as never before.
Environmental issues, once contained within small geographical areas, are now global issues that
threaten us historically and geographically. The international community can no longer stand and view
regional concerns as something to be taken care of locally and dealt with by communities in isolation.
In the last decade the measure of news related to the environment and climate available to the public has
increased manifold in the Middle East, as has the interest it generates. Issues are widely recognized and
debated and the consequence has been greater awareness and greater urgency in action. The need for
environmental and ecological policies, for proactive debate and discussion on sustainable development
and environmental justice are very much on every policy maker’s mind as well as the general public’s
as consequences too dire to imagine loom ahead of us. The management of environmental cooperation
across geographical and political boundaries have become not only a pressing and immediate need,
it is now recognized as the responsibility of governments, corporates and individuals. This widening
recognition can be seen in initiatives that now have a regional and global perspective and are at every
level of society.

Wider recognition however does not always mean that environmental issues are central to policy-making.
Other issues often take precedence, pushing the environment into a non-emergency status. This, along
with the tendency by governments and organizations to address problems one by one in isolation, have
delayed effective action, sometimes rendering it ineffective when finally implemented. Environmentalists
on the other hand, think holistically. They perceive the environment as a network of relationships,
interconnectivity and life supporting systems. When viewed thus, as elements of an interdependent,
mutually supporting and universal ecosystem, establishing a reasonable quality of life for the people of a
region springs into focus as an immense long-range policy challenge and need.
In Bahrain, we have become profoundly conscious of our limited resources, our depleting natural land
and water areas and biodiversity, of the threats to the purity of the air, of the rapidly growing global
population and endemic conflict, aggravated by the negative effects of climate change. The way we have
addressed the challenges of our environment reflects our long-term and long-range perspective. There is
still much to be done, but we are committed to the planet and optimistic about the future.
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A WORD FROM
HH Shaikh KHALID BIN ABDULLA AL KHALIFA
Deputy Prime Minister

Beyond Nature Conservation
In its rapid run towards a better future for the coming generations and a modern and comfortable life for
its citizens, Bahrain keeps environment preservation amongst its highest priorities, applying henceforth
our belief that a reasonable progress is based on a sense of balance between fast and development and
environment preservation.
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A WORD FROM
HE Shaikh Ahmed bin Mohammed Al Khalifa
Minister of Finance

Safeguards of the Future
Endorsing environmentally friendly policies, measures and initiatives has always been a major priority of
the Government of Bahrain. With a strong belief in the concept of modern environmental policy making,
Bahrain has included environmental policy as a major component of its Vision 2030, and most recently
through the government initiative launched on the 9th of January 2011, which aims to maintain optimal
use of natural resources.
The Ministry of Finance was charged with leading a task force of other ministries and public agencies to
pursue the implementation of the initiative. Measures adopted in this respect include, but are not limited
to progressive installation of thermal insulation in public projects and premises, along with enhanced
application of the concepts of e-government, energy and water saving, waste reduction and recycling.
The constant search and relentless effort for more growth and better quality of life does not have to
lead to a threat or damage to the planet we share and the environment we cherish. In fact it is just the
opposite. Healthy environment and sustainable development are safeguards of our well-being and that
of the generations to come. To this end the Government of Bahrain welcomes the publication, “Towards
A Green Bahrain.”
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A WORD FROM
HE Dr. Abdul-Hussain bin Ali Mirza
Minister of Energy

Protection of environment and wildlife has always received the attention of the political leadership of the
Kingdom of Bahrain. This is clearly evidenced in the Kingdom’s 2030 Economic Vision and the related
strategic plans and initiatives. In order to promote and protect a sustainable natural environment, initiatives
are underway to encourage investment in clean/green energy generation technologies, reduce industrial
effluent/waste, reduce emission of toxic gases and protect the natural habitats and biodiversity. This
has resulted in alignment of all the Government and the private sector’s efforts to achieve this objective.
The Energy sector and the whole world still remember the Chernobyl incident in the Ukrainian, Exxon Valdez
incident at Prince William Sound on the south coast of Alaska and the Deep Water Horizon oil spill at the
Gulf of Mexico. These incidents remind us that tighter policies and measures are required to avoid such
catastrophes that resulted in loss of lives, serious damage to the marine and wildlife, devastation of the
fishing industry, loss of jobs and billions of dollars in costs to the economy. Clearly, it is more cost effective to
invest far more to prevent these incidents. Therefore, focusing on state-of-the-art technology alone to ensure
swift reactive measures is not adequate but reinforcing preventive measures is far more important.
Whilst the Kingdom of Bahrain has embarked on several offshore oil and gas exploration initiatives,
the National Oil and Gas Authority is closely monitoring any potential risks to health, safety and the
environment in liaison with the National Marine, Environment and Wildlife Protection Authority and the
international oil companies involved to ensure adequate preventive measures are in place, all possible
scenarios considered and risks mitigated.
There is nothing more important than protecting the environment we live in!

Towards a Green Bahrain

A WORD FROM
HE. DR. JUMA BIN AHMED AL KAABI
Minister, Ministry of Municipalities Affairs and Urban Planning

The Kingdom of Bahrain has been giving due importance to the subject of environment since past four
decades and has embedded the aspect of conservation of resources in all of its developmental activities. The
environmental challenges and threats faced by Bahrain are the same as faced by many small island developing
countries including the shortages of resources, energy, food, water, and the issue of climate change.
The Kingdom has responded to all major environmental challenges and has taken cognizance of the
fact that its existence is much dependent on its vast marine resources. The country has placed itself in
a comfortable position whereby proactive actions are being planned and implemented to conserve the
fragile resources of the country from all aspects of pollution on land, air and sea.
The projects undertaken by the Ministry are in consonance with the Bahrain Economic Vision 2030 which
is considered to be a comprehensive economic vision for the country. The Ministry is giving equal weight
to all three pillars of sustainable development i.e. social, economic and environmental aspects.
Preparation and implementation of the National Environmental Strategy is one of the aspects which show
the active response of the country towards dealing with all forthcoming environmental challenges. The
Ministry of Municipalities and Urban Planning is giving great importance to the greenery development in
all developed and habited areas. The open spaces and urban land is fast being transformed into green
areas, tree plantation is given due importance and parks and play grounds are developed to provide
recreation and amenities to the citizens. Green construction, environmental friendly and green buildings
are the subject which is actively addressed by the Ministry.
I profoundly believe that we hold the future of our country in our hands. All residents have an active role
to play. Let our actions show that we understand its importance. We need to show to the world that
we are responsible and environmentally conscious people and will do all what we can in protecting our
environment for our benefits as well as for our future generations.
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publisher’s WORD
KHALID A. JUMAN
Managing Director and Founder

Scientists and environmentalists tell us that for all living things life is a struggle. Never has this been truer
than it is today. From the delicate balances of temperature, weather, cloud cover, rain, storm, day and
night hangs life forms of an incredible number and diversity. With such important issues at stake, the health
and well being of our planet assumes an importance that cannot be underestimated. As the challenges of
the 21st Century loom large and the need to address issues like global warming, conservation of water
and other natural resources for future generations becomes urgent, we, in Bahrain, are poised to help.
The increasing and positive role being played by private and government entities in promoting a healthy,
safe and clean environment and establishing best practices in public and private places by creating welldefined and structured Environmental policies that can be embedded into daily activities, the framework
to ensure long-term success in identifying, meeting and exceeding environment, health and safety
objectives and goals of Bahrain will be ensured. We are long past the time when we could sit and back
and pass the buck. Today it is time for each of us, as individuals and as members of a larger society,
to strive and to exceed the requirements of legislation, by developing, implementing and maintaining a
standard of environmental consciousness.
TOWARDS A GREEN BAHRAIN is an effort of conviction and passion. The articles are by some of the region’s
best-informed scholars on significant forces shaping this new century, from renewable energy and urban
agriculture to replenishment of stratospheric ozone and fighting desertification and spread of arid land. This
collection of essays takes an uncompromising look at the interconnected threats of our global sustainability
predicament, as well as the most promising solutions. TOWARDS A GREEN BAHRAIN will be a valuable
resource for policymakers, environmental activists, scholars and concerned citizens.
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An Introduction to Bahrain’s Rich Legacy
An archipelago of thirty-six islands, just 758 square kilometres (274 sq. miles) in area, Bahrain is located
off the eastern coast of Saudi Arabia. The four main islands are joined by causeways, and make up about
95percent of the total land area. The capital city of Manama and older townships like Muharraq and
A’ali have been witness to Bahrain’s rich and diverse history over several centuries and civilizations. The
country’s impressive heritage and its regional importance belie its size. Through the centuries, under
its various names of Dilmun, Tylos and Awal, Bahrain has been a busy trading partner with Eastern and
Western countries, as well as a hub for ships plying the Arabian seas. Trade and trading activities have
supported the country for almost five millennia, paving the path for Bahrain’s eventual evolution into the
financial capital of the region, and for its cosmopolitan society and open economy. Its fame as a pearling
centre added to its repute and was for a period the main trade.
Geologically speaking, the Arabian Gulf is a relatively recent addition to the world’s seas. When the
Arabian Peninsula broke away from the African continent to form the Red Sea, the Easter border of the
plate was forced against the Asian plate thus forming the Zagros Mountains of Iran. The eastern part of
the Arabian plate buckled downwards below sea level to form the floor of the Arabian Gulf, about 2 to 4
million years ago. Even during this relatively short geological time span the variations in the world’s sea
level has virtually dried out the Arabian Gulf on several occasions. The Gulf reached its present status
about 5000 years ago, which is almost as long as Bahrain’s speculated civilization and history.
From the ancient Bronze Age civilization of Dilmun, Bahrain was an important center linking trade routes
between Mesopotamia and the Indus Valley almost five millennia ago. Although it was ruled at different
periods by the Arab tribes of Bani Wa’el and Persian governors, Bahrain continued to be known by its
Greek name Tylos until the 7th century, when many of its inhabitants converted to Islam. From the 7th
century the island country came under the control of the Ummayad Caliphs of Syria, the Abbasid Caliphs
of Baghdad, Persian, Omani and Portuguese forces at various times until the Al Khalifa family took
control and since the early 1780s held the reins of power of Bahrain. In the nineteenth century, Bahrain
signed the first of many treaties with Britain. Britain offered the country naval protection in exchange for
free trade access in the Gulf. The British continued to be a presence all through the following decades,
administering the country through its power base in India, until the reign of Shaikh Isa bin Salman Al
Khalifa in 1961.

The discovery of oil in 1932 opened new doors and brought greater economic prosperity while providing
an alternative to the dwindling pearl harvest. Successors to the throne continued to lead on the course of
progression. Shaikh Isa bin Salman spent the first ten years of his rule preparing Bahrain for independent
statehood, freeing them from the political and military treaties that bound them to the British government.
In 1971, His Highness took on the title of Amir and, declared Bahrain an independent sovereign Arab
State. He was prudent in signing a treaty of perpetual friendship with Britain and in joining the United
Nations and other world bodies as well as the Arab League.

In 1999, the much loved Amir passed away and his son, the Crown Prince Shaikh Hamad bin Isa Al
Khalifa inherited the throne. Championing a program of democratic reforms, one of his first actions on
becoming Amir in 1999 was to promise his people the restoration of democracy. In November 2000,
Shaikh Hamad established a committee to create a blueprint to transform Bahrain from a hereditary
emirate to a constitutional monarchy. The resulting National Action Charter was presented to the
Bahraini public in a referendum in February 2001. In the first comprehensive public vote in Bahrain
since the 1970s, 94.8% of voters overwhelmingly endorsed the charter. On 14 February 2002, Shaikh
Hamad bin Isa Al Khalifa made an announcement that Bahrain would henceforth become a constitutional
monarchy. He became His Majesty King Hamad and was supported in his resourceful program by the
Prime Minister, HRH Prince Khalifa bin Salman Al Khalifa, and the Crown Prince and Commander in Chief
of the Bahrain Defence Force, HRH Prince Salman bin Hamad Al Khalifa. He simultaneously announced
that the first municipal elections since 1957 would be held in May 2002, and that a bicameral parliament,
with a representative lower house, would be reconstituted with parliamentary elections in October 2002.
As part of these constitutional reforms, the government created an independent financial watchdog
empowered to investigate cases of embezzlement and violations of state expenditure in July 2002. The
new parliament held its first joint sitting in December 2002. Bahrain successfully held its second and third
set of parliamentary and municipal elections in 2006 and 2010.
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A THRIVING ECONOMY
The first Gulf state to discover oil, Bahrain has worked to diversify its economy over the past decade
and stabilize oil production. The Oil and Gas sector has seen a major transformation in recent years with
several revolutionary programs introduced for the purpose of maximizing resources and empowering
decision makers through the National Oil and Gas Authority (NOGA) to modernize and restructure national
oil companies with uniform policies and strategies. Revenues from oil and natural gas have accounted
for approximately 10% of GDP and provide about 75% of government income. The state-owned Bahrain
Petroleum Company refinery built in 1935, the first in the Gulf, has a capacity of about 260,000 b/d. The
Bahrain National Gas Company operates a gas liquefaction plant that utilizes gas piped directly from
Bahrain’s oilfields. Gas reserves are expected to last about 50 years at present rates of consumption.
The Gulf Petrochemical Industries Company is a joint venture of the petrochemical industries of Kuwait,
the Saudi Basic Industries Corporation, and the Government of Bahrain. The plant, completed in 1985,
produces ammonia and methanol for export. Bahrain’s other industries include the majority state-owned
Aluminum Bahrain (Alba), which operates the largest aluminum smelter in the world outside Eastern
Europe with an annual production of about 843,000 metric tons (mt) in 2005 after the completion of an
expansion program. Other related industries include factories such as the Aluminum Extrusion Company
and the Gulf Aluminum Rolling Mill. Other plants include the Arab Iron and Steel Company’s iron ore
pelletizing plant and a shipbuilding and repair yard.
Bahrain’s development as a major financial center has been the most widely proclaimed aspect of
its diversification effort. As a regional financial and business center, international financial institutions
operate in Bahrain, both offshore and onshore, without impediments, and the financial sector is currently
the largest contributor to GDP. Over 370 offshore banking units and representative offices are located in
Bahrain. Bahrain has also made a concerted effort to become the leading Islamic finance center in the
Arab world, standardizing regulations of the Islamic banking industry.
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Bahrain is also working to develop other service industries such as information technology, healthcare,
education and housing. The government has used its oil revenues to build an advanced infrastructure
in transportation and telecommunications. The establishment of the Telecommunications Regulatory
Authority (TRA) has promoted healthy industry competition. The airport, one of the busiest in the Gulf,
with more than 5 million passengers transiting Bahrain International Airport, has been modernized and
renovated several times. Bahrain wrote a new chapter in its commercial history with the opening of the
modern, Khalifa bin Salman Port, capable of handling 1.1m 20-foot equivalent units (TEU) a year and
offers direct and frequent cargo shipping connections to the U.S., Europe, and the Far East. Production
of electricity and water has been privatized by licensing the construction of an independent power plant.
In 2006, the government announced the sale of the Al Hidd Power Plant to Hidd Power Company, a
consortium of British, Japanese, and Belgian companies. Regional tourism is also a significant source
of income. The Formula One race track the first at the time in the Middle East, opened in 2004, giving a
great boost to tourism. New hotel and spa projects are progressing within the context of broader real
estate development, much of which is geared toward attracting increased tourism.
Urban development, education, and social causes have all seen significant budget allocations. The
first public schools for girls and boys were opened in the 1920s. Literacy rates are currently among
the highest in the region. Higher education is available for secondary school graduates at the Bahrain
University, Arabian Gulf University and specialized institutes including the College of Health Sciences,
operating under the direction of the Ministry of Health which trains physicians, nurses, pharmacists,
and paramedics. The government has identified providing educational services to the Gulf Cooperation
Council as a potential economic growth area, and is actively working to establish Bahrain as a regional
center for higher education.
The government has also extended protections to workers. As part of the government’s labor reform
program, it has formed a Labor Market Regulatory Authority and established a fund to support the
training of Bahraini workers. The U.S.-Bahrain Free Trade Agreement took effect on August 1, 2006 and
is generating increased commercial interest in Bahrain.

Since achieving independence in 1971, Bahrain has pursued a policy of close consultation with
neighboring states. Bahrain became a member of the United Nations and the Arab League in 1971. In
1981 it joined its five neighbors--Saudi Arabia, Oman, Kuwait, the U.A.E. and Qatar--to form the strategic
Gulf Cooperation Council (GCC). Bahrain has complied with GCC efforts steps to coordinate economic
development and defense and security planning. A causeway connects Bahrain to Saudi Arabia and the
construction of a causeway connecting Qatar is already in progress.
Today Bahrain stands at the crossroads of a future that looks promising. It stands ready at the forefront
of economic, social and political developments that can only mean better opportunities for all. The
experience and wisdom of the country’s leaders are ever present and steady with a clear vision and
focus. Bahrain stands only to gain as it moves forward into the next generation’s aspirations.
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001 Bahrain has held documented
census of the country’s
population since 1941, and has
now become the first country in
the region to use a population
register to collect data for the
2010 census.
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Demographic Profile
of the Kingdom of Bahrain
Dr. Nabeel Shams

In the year 1941, Bahrain stood foremost among the world’s leading countries with its first documented
census. Several censuses were conducted since then, and the Ninth census was held in the year 2010,
in which Bahrain managed to capitalise on its investments in its technological infrastructure. It resorted
to the existing all-encompassing population registers to capture a snapshot of the population and its
characteristics. The data was used for the compilation of census results making Bahrain the first country
in the Arab World to successfully conclude its census based on population registers. Bahrain has been
also disseminating, on a regular basis, yearly estimation of the population of citizens, expatriates as well
as of government and private establishments based on actual data captured from registers since 2007.

The Population
Bahrain is the home of 1.2 million who are living on 762 square kilometres of land, making it one of the densely
populated places in the world. The population of Bahrain has almost doubled since 2001, and has actually
increased by 7.38% every year. The number of citizens has risen from 406,000 to 568,000. Bahrain’s growth,
in addition to new births, may be attributed to the influx of reverse migration of nationals after 2001. The
number of foreigners has increased by nearly 2.5 fold since 2001; from 245,000 to 666,000. The non- Bahraini
community has now exceeded Bahrainis by almost 8%. The rapid upsurge in the net labour migration is one
of the important reasons for the high growth in addition to natural increases. This sharp growth which almost
doubles the number of foreigners living in Bahrain accentuates the inexorable dependence on skilled and
unskilled foreign labour.
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The ‘age-gender’ structure for the population of the Kingdom of Bahrain as per citizenship is illustrated
by the population pyramids 1 and 2. It is shown for both citizens and for non-citizens in Table 1 below:

Population of the Kingdom of Bahrain by Age Group (2010)

Age Group

Bahraini

Male
Female
			

Non-Bahraini
Both
Male
Female
Sexes			

Total

Both
Male
Female
Sexes			

Both
Sexes

0 - 4

32,477

31,261

63,738

12,760

12,522

25,282

45,237

43,783

89,020

5 - 9

30,277

28,735

59,012

12,288

11,625

23,913

42,565

40,360

82,925

10 - 14

29,842

28,342

58,184

9,049

8,425

17,474

38,891

36,767

75,658

15 - 19

30,522

29,135

59,657

6,800

6,256

13,056

37,322

35,391

72,713

20 - 24

28,259

26,617

54,876

38,110

19,416

57,526

66,369

46,033

112,402

25 - 29

24,671

23,488

48,159

102,158

31,915

134,073

126,829

55,403

182,232

30 - 34

21,096

20,978

42,074

90,272

29,102

119,374

111,368

50,080

161,448

35 - 39

16,561

17,326

33,887

74,034

23,808

97,842

90,595

41,134

131,729

40 - 44

16,048

17,283

33,331

55,329

17,536

72,865

71,377

34,819

106,196

45 - 49

15,839

17,122

32,961

36,464

12,046

48,510

52,303

29,168

81,471

50 - 54

13,324

14,164

27,488

26,267

6,820

33,087

39,591

20,984

60,575

55 - 59

10,504

8,894

19,398

12,540

3,211

15,751

23,044

12,105

35,149

60 - 64

6,489

5,568

12,057

3,529

1,233

4,762

10,018

6,801

16,819

65 - 69

4,062

4,228

8,290

878

;458

1,336

4,940

4,686

9,626

70 - 74

3,322

3,731

7,053

364

302

666

3,686

4,033

7,719

75+

3,946

4,288

8,234

333

322

655

4,279

4,610

8,889

Total

287,239

281,160

568,399

481,175

184,997

666,172

768,414

466,157

1,234,571
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Education and social
awareness have ensured that
more Bahrainis, including
women, enter the work force.

The Citizens
The population pyramid for the Bahrainis shows the age structure and gender at the same time. The Bahraini
population is relatively young. The broad base of the pyramid consists of youngsters. The pyramid narrows at
the top indicating the smaller proportion of the elderly.

Age Group

Bahraini
Men		

Women

85+
80 - 84
75 - 79
70 - 74
65 - 69
60 - 64
55 - 59
50 - 54
45 - 49
40 - 44
35 - 39
30 - 34
25 - 29
20 - 24
15 - 19
10 - 14
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5 - 9
0 - 4
15%

10%

5%

0%

5%

10%

15%
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The Non-Citizens
The pyramid of the non- Bahrainis is different from that of the Bahrainis. It starts with a narrow young base and
then begins expanding in the working age groups (20 up to 49). The pyramid swells in the middle left due to the
male dominant nature of the immigrant labour market, and then narrows again.
Age Group

Non-Bahraini
Men		

Women

85+
80 - 84
75 - 79
70 - 74
65 - 69
60 - 64
55 - 59
50 - 54
45 - 49
40 - 44
35 - 39
30 - 34
25 - 29
20 - 24
15 - 19
10 - 14
5 - 9
0 - 4

Chapter one

15%

10%

5%

0%

5%

10%

15%

Overall, 25% of the population is aged between 0 and 19, and 4% is aged 60 years and over. The number
of people in the working age group will gradually grow, which should help to support strong economic
development. A glance at the age structure of the Bahrainis compared to the non- Bahrainis shows that there
are a disproportionally higher number of Bahrainis in the younger age groups (0 to 19). There is also a similar
disproportional concentration of non- Bahrainis in the middle age groups (25-49). This discrepancy is mainly
attributed to the rising numbers of foreign workers. The older age groups are populated more with Bahraini
seniors over the age of (60+). See the Chart below.
Population of the Kingdom of Bahrain by Age Group & Nationality (2010)

160,000
140,000
100,000

Non-Bahraini
Bahraini

80,000
60,000
40,000
20,000
0
0-4

5-9

10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-50 51-54 55-59 60-64 65-69 70-74

Age Groups

75+
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The male-female ratio has
been very balanced amongst
the Bahraini population.

AGE-DEPENDENCY RATIOS
In 2010, there were 31 dependents per every 100 people in the working age group. The age dependency ratio
represents the ratio of the combined child population (0-14) and senior population (65+) to the population of
middle working age (15-64). It is an indicator of the proportion of people who are dependent on the people in the
working age groups. The children continue to be the primary dependent population.
Age Specific Fertility Rates (Per 1000 Bahraini Females)
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The future socio-economic
development plans and policies
have to take into consideration the
ramifications of high population
growth on the environment and on
the coherence of society.

THE GENDER- RATIO OF THE POPULATION
The current gender composition of Bahrainis is different from the non- Bahraini community due to the heavily male
selective immigration of the expatriates. In 2010, the gender-ratio in the Bahraini population was around 102 males
per 100 females. It is very much higher for the non- Bahrainis: around 260 males per 100 females for the same year.

Fertility
The fertility rate has generally fallen for the past 25 years. For example, in 1985 the fertility rate was 4.6 children
which has declined steadily to currently only three children per Bahraini woman. In 2009, the total fertility rate
for non- Bahraini women was 1.0. The age-specific fertility rates for every 1000 Bahraini and non- Bahraini
females respectively can be inspected in the fertility charts below:
Age Specific Fertility Rates (Per 1000 Non-Bahraini Females)
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Mortality and Expectation of life at Birth
In general, Bahrain has witnessed a significant decrease in mortality rates, in particular among infants and
newborns. For infants, mortality has fallen from 8.4 deaths per 1000 births in 2000 to 7.2 in 2009. Likewise, the
crude death rate - which is an estimation of number of deaths to the total population - has dropped from 3.2%
in 2000 to 2.0% in 2009. Thus, the estimated expectation of life at birth for Bahrainis has become 72.38 years
for males, and 75.23 years for females. The expectation of life at birth for the non- Bahrainis is 78.64 years for
males, and 74.15 years for females.

Infant mortality rates per 100 live births
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SOLUTIONS & RESOLUTIONS
It has already been observed that, during the
inter-census period (2001-2010) and due to
the increasing economic development needs,
there has been a proliferation of the expatriate
population in Bahrain. Although the demographic
indicators have shown healthy development of
the population, the question arises whether the
kingdom has the resources to sustain such a
growth in the annual net labour migration, and
thereby enduring higher numbers of expatriates
contributing to the continuing development of
the country. The answer depends on the future
socio-economic development plans and policies
that should consider the possible ramifications of
such a high growth on the environment and on the
fabric and coherence of the society.
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The urban expansion of Bahrain
has brought about great changes
in the lifestyle and an accelerated
growth in tourism and related
businesses.
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Bridges and gleaming highways
show growing economic
development, but the changes
have had an impact on
environmental resources.

Looking To the Future
Sustainable Development of Resources
Suzan Mohamed Al-Ajjawi

Man & development
The Kingdom of Bahrain, is an archipelago of 40 islands located in the Arabian Gulf, , in close proximity to
the eastern coast of the Kingdom of Saudi Arabia. With a total marine area of approximately 8,269 square
kilometers and land area of 758 square kilometers, its highest elevation does not exceed 134 above sea
level at the summit of Jabal Dukhan. Notwithstanding the harsh natural conditions, which characterize
the country, man managed to effectively participate in establishing successive ancient civilizations, such
as the well-known Dilmun Civilization, circa 2600 B.C.
In more recent times, man gravitated toward the sea to highlight his proficiency in taking advantage of
this important environmental medium, leading to a flourishing wooden shipbuilding, pearling and fishing
industries. The Bahraini people were also adept at utilizing spring water in cultivating palm tree groves,
thereby creating a sustainable balance between fulfilling their living demands and the exploitation of their
environmental resources. The discovery of oil in the year 1932 brought about rapid changes in living
standards, lifestyles and types of nutritional demand leading to an urban expansion with which the visible
boundaries between the village and the city gradually disappeared.
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All this has culminated in the deterioration of agricultural lands. The urban expansion spread to the
coasts, leading to the burial of extensive coastal areas to the extent that the rate of increase in the area
of Bahrain reached about 5.1 kilometres annually. Construction of King Fahd Causeway in the year 1986
ushered in a qualitative leap in the number of visitors to Bahrain, which contributed to the accelerated
growth in the activities of the tourism sector and other associated businesses, as well as making a
change in living patterns and the nature of social relations. These changes have in turn had their own
impact on the environment and natural resources. The environmental pollution sources and problems
and resource depletion exacerbated with the exponential effect of the limited area of Bahrain. Since
man is the focus, tool and target of development, conservation of the environment and sustainability
of resources therefore represent, the key challenges for an environmental strategy that would ensure
sustained economic growth.
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Bahrain has made some
impressive achievements in the
areas of education and human
development ranking amongst
the top in the GCC.
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The challenge that Bahrain faces is
in providing opportunities for higher
education and making sure of
adequate employment prospects.

005

Females exceed males at all levels
of education, with the downside
being that unemployment is also
higher among women.

The Kingdom of Bahrain has made during the past few years some impressive achievements in the area
of human development, ranking at the top across the Arab countries and the 37th rank worldwide for
the year 2005. Similarly, the Country’s interest in boosting the role of young people on the issues of the
environment reflected in a positive way by the dedication of an independent chapter on the environment
as part of the national strategy for youth in order to promote the concept of youth participation in the
environmental awareness drive.
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Examination of the health indices would reveal that the statistics indicated that the percentage of children
who have been inoculated against children diseases (polio, whooping cough, German measles, tetanus
and diphtheria) totaled to 99.9% in the year 2002. Where education is concerned, the Government
of Bahrain does encourage education to the extent that, in the school year 2001-2002, an enrolment
percentage of 100% was achieved in primary education and 73% in secondary education. This increase
was attributed in part to increased investment in the education sector, which amounted to 3.3% of the
gross domestic product, excluding university education, coupled with increasing the allocation for each
student by 25.5% in the year 2001, compared with the year 1991. At the level of university education,
the number of students enrolled in the University of Bahrain in the academic year 1990-1991 raised from
3,595 students to more than 19,000 in the academic year 2010-2011.

The fundamental challenge before Bahrain lies in promoting the content of all education stages, including
environmental education, and enhancing both the quantity and quality of the education subjects,
particularly the subjects related to informatics, technology and applied sciences, matching with the
standards of the 21st century in order to meet the requirements of the local labor market. In spite of
the growing numbers of graduates, the labor market in the Kingdom of Bahrain is barely capable of
accommodating the total number of school and university graduates, especially those who have received
conventional education.
At the same time, pressures are growing for investment in the existing education system, not only to
accommodate the increasing number of children to be enrolled in schools, but also to grant the opportunity
to more citizens to obtain higher standards of education. The number of females exceeds males in all
levels of education, subsequently the percentage of unemployment is also higher among women, which
necessitates a change in the traditional look at the woman’s role in the community, economy, and in the
workplace, and increasing her role in the environmental area.
It is worth noting that the Bahraini woman assumes a significant role in the various environmental issues.
This role of the woman is not confined to environmental education and awareness raising at schools
and providing environmental education for children at home only, but it also actually transcends these
boundaries to active involvement and participation in popular societies and organizations in general
as well as in specialized environmental organizations and environmental employment positions in
the government and private sector. With the growing importance of the woman’s role in the area of
environment, the Supreme Council for Women has dedicated an independent chapter in the charter of
the National Strategy for the Promotion of the Bahraini Women. The chapter focuses on educating the
women, building their capacity and ensuring their participation in the conservation of the environment and
contribution to the sound management of the natural resources. The Council has also instituted among
its permanent committees, a committee called the Committee on Health, Population and Environment
whose efforts will concentrate on amplifying the woman’s role in conserving the environment and its
natural resources and investing in and boosting the woman’s role in educating the young on the sound
environmental behavior.
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Investment in human resource
development has been
pinpointed as one of the most
important methods of ensuring
economic sustainability.
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Bahrain has shown great
seriousness in ensuring the
protection of the green belt and
the monitoring and surveillance of
environmental resources.

The General Directorate for the Protection of the
Environment and Wildlife
Bahrain established under Amiri Decree No. 7, (promulgated in August 1980) the Committee for the
Protection of the Environment. The Technical Secretariat for the Protection of the Environment was set
up as an executive arm of that Committee. This reflects the early interest of the political leadership in
environmental affairs. The accelerated economic growth in the Kingdom made it clear that the sound
environmental management and regulation of the sustainable utilization of the natural resources
represented a guarantee for sustainable economic development, enhancement of the standard of living
and the quality of the life of citizens. Based on this premise, legislative - Decree No. 21 for the year 1996
was promulgated providing in Article 3 thereof as follows: “ The environmental authority shall be in charge
of issuing decisions and instructions on all matters related to the environment and shall exercise all
powers and authorities required for this purpose…”

Principles of Environmental Development
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The Environmental policies of the Kingdom of Bahrain are based on the following principles:
n

Pollution Prevention Principle.

n

Polluters Pay Principle.

n

Partnership Principle.

n

Efficiency Principle.
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The visible boundaries between
the urban and rural areas have
gradually blurred as urban
development swept aside
agricultural land.

The mechanisms for implementing those policies are based on:
n

n

n
n

n

n

Requiring the projects to carry out an environmental impact assessment study during the 		
planning phase and at the time of implementation and after commissioning.
Adopting environmental management concepts in the integrated management of land and 		
marine areas and embracing the mechanism for the appraisal (establishing a price) of the value
of the environmental resources in the various activities and determination of the cost of 		
deterioration, as well as the cost of rehabilitation of the environment thereafter.
Enhancing the capabilities of the related agencies in matters related to
Involving the citizens through their popular organizations and municipal councils in the 		
environmental monitoring and surveillance, and in the decision making process related to the 		
management of environmental resources and their sustainable development in their areas.
Paying attention and giving priority to the treatment of the harmful effects of environmental 		
pollution on the public and human health.
Taking necessary action on an urgent basis to bring to an end the continuous and ongoing 		
environmental deterioration, as well as for the protection of the green belt, treatment of the 		
environmental problems in environmentally sensitive areas.

The Institutional and Legislative Framework of the
Environment in the Kingdom of Bahrain
In spite of the recent history of association between the environmental affairs and the economic and
social development, the Kingdom of Bahrain has enacted over the past three decades several laws, Royal
decrees and ministerial orders. These legislations are designed to regulate the utilization of the natural
resources related to the environment and to preserve their sustainability so that they may keep pace with the
accelerating development growth. These laws, decrees and orders cover the streamlining of the authority
concerned with the environmental affairs and ratification of regional and international environmental treaties
and agreements. Also, the environmental legislations in the Kingdom of Bahrain embody several of the
special laws, resolutions and agreements related to the environment and the utilization of environmental
resources, which fall under the jurisdiction of other ministries and executive agencies.
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The evils of urban expansion are
most visible in Bahrain’s coastal
areas, which were once rich in
marine and bird life.

Towards Sustainable Development for tomorrow
It should be noted that most important choices affecting the environment in the future are not necessarily
environmental choices; achieving environmental sustainability relies on a multitude of potential
interventions and developments such as changing governance approach, the education system, the
implementation of technological innovations, and changing the behavior of people. .,
The environment is not compartmentalized and nor should environmental policies be, and they should be
integrated and mainstreamed into the national socio-economic development plans; sound sustainable
policies should have human and environment central to planning. Many initiatives has been considered
to attain sustainability and development in a manner that reflects on human wellbeing at the kingdom:
1.1. National Environmental Strategy
National environmental strategy was officially approved by the Cabinet of Ministers through Edict No. 021902 released during the session held on 8th October 2006. It contains a foresight and action thoughts
for a number of environmental issues including air pollution and climate change, water conservation and
pollution control, land resources, and marine and coastal environment. Other sections of the strategy
dealt with issues of mainstreaming environment into sustainable development.
1.2. Bahrain State of Environment Report (BSOE)
Work on Bahrain State of Environment Report (BSOE) was finalizes in 2009. The aim of the report is to
assess state and trend of the environment in the country and foresee possible development scenarios.
Main issues dealt with in BSOE include marine and coastal environment, air, water resources, land use
and biodiversity, and climate change.
1.3. National Biodiversity Strategy and Action Plan (NBSAP)
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The national biodiversity report was prepared in 2006. Content of report was adopted as the first
national Biodiversity report to biodiversity convention. In 2010 Bahrain has submitted its forth
national biodiversity report.
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Environment policies can and
should be integrated with the
national socio-economic plans.

1.4. National Desertification Plan and Strategy
Bahrain national action plan (NAP) on combating desertification was prepared within the framework of
sub-regional action program under the United Nations Convention to combat Desertification. NAP is
currently under final review for formal adoption.
1.5. The Economic Vision and Strategy 2030 for Bahrain
The economic vision 2030 for Bahrain is based on the premises of promoting factors that drive prosperity
of the Bahraini community. Within this context, three interrelated principles emerged, which guide
Bahraini ambitions: sustainability, competitiveness, and fairness. It is envisaged that national authorities
will seek promotion and finding the proper environment to enable Bahraini communities of achieving
these premises.
The Kingdom of Bahrain seeks proper measures to mainstream environmental concerns in the national
planning. This was affirmed in NES (2006-2011) and the National Economic Strategy (2009-2014). This
comes in line with the new global governance of environment aiming at bringing about green solutions to
development and promoting an environmentally-friendly economy at all levels.
In this regard, the National Economic Strategy prioritized sustainability in future economic growth,
while taking environment into consideration. A five year set targets were elaborated upon in the
strategy. Particular concerns were given to actions aimed at reducing energy consumption, clean
energy technology, enforcement of pollution control laws, Improving water resource management, and
conservation of biodiversity
1.6. Bahrain 2030 National Planning Development Strategies
Bahrain 2030 National Planning Development Strategies project put a development plan concentrating
on the possible ways of integrating environment into development. More precisely, how environment
can support development without repercussion impacts. The National Development Planning Strategies
contains five parts dealing with mostly with economic issues and social welfare. Environmental issues
were given a special attention too by emphasizing the necessity for conservation and protection of
natural resources.
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It is a long path to achieving sound
sustainable policies that nurture
the resources of the land with
economic and societal needs.

1.7. Bahrain 2030 National Land Use Strategy
The 2007 National Structural Strategic Plan presented a long-term vision for the Kingdom of Bahrain over the
2030 horizon. The Plan emphasized the need to incorporate environmental considerations in the planning of all
major projects in the country. The plan reflects the desire of relevant authorities to balance between economic,
social and environmental sustainability in an effort to achieve sustainable development.
1.8. Future Skills Strategy for Bahrain
This strategy is designed to support the creation of high value-added jobs for Bahrainis in rewarding careers
and better match labour supply to future demand. The strategy outlines sector-based strategies to assist
skills development in four areas expected to make a significant contribution to economic growth and provide
opportunities for Bahrainis in high skilled occupations. These areas include manufacturing, health, tourism, and
infrastructure and Services sectors.
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The path to sustainable development is a long one, and achieving long-term goals requires long-term thinking;
long-term thinking is vital for guiding near-term actions towards a sustainable future.

SOLUTIONS AND RESOLUTIONS
•

Invest in human resource development.

•

Invest in R & D to resolve community problems.

•

Change governance approach.

•

Implement changes in education system.

•

Implement technological innovations.

•

Change social outlook and behaviour.
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Peaceful night over the city
giving little indication of the toxic
greenhouse gases that could be
converging.
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Industrialization and fuel
combustion are major
contributors to the emissions of
gases in the atmosphere.

CLIMATE CHANGE
HUMAN ACTIVITIES AND GLOBAL CLIMATE
Eng. Zahwa M. S. Al-Kuwari

Climate change is a phenomenon primarily caused by the accumulation of greenhouse gases - carbon
dioxide (CO2), methane (CH4) and nitrous oxide (N2O) - in the lower atmosphere. Industrialisation, fuel
combustion, intensive agriculture, land-use change, waste disposal and de-forestation have together
contributed to substantial increase in green house emissions into the atmosphere.
The Framework Convention on Climate Change (UNFCCC) is the basis for the international response
on climate change, the Intergovernmental Panel on Climate Change (IPCC) has determined a direct link
between human activities and global climate particularly those conducted in pursuit of ‘development’.
Average worldwide surface temperature have warmed by about 0.74°C over the past century
(IPCC,2007b). The atmospheric concentration of CO2, the main greenhouse gas (GHG) is estimated to
have increased by 30 per cent since pre-industrial times.
Particularly alarming is the resulting changes in weather conditions and increase in natural disasters
such as storms and floods around the world. Sea levels are also expected to rise between 15 and 95
centimetres by 2100 as a result of the thermal expansion of oceans and the melting of mountain glaciers.
For the first time in 1996, Bahrain’s Public Commission for Protection of Marine Resources, Environment
and Wildlife compiled a national inventory of the main sources of GHG emissions in the island using
revised IPCC guidelines. This enabled the kingdom to comply voluntary with its obligations under the
United Nations Framework Convention on Climate Change, assist in formulating climate sensitive
development goals, plan mitigation measures and adaptation policies.
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Large industrial applications such as aluminium, petrochemicals, and refineries; power generation and
heat production were the other prime sources. As the island’s chief mode of transportation is on-road,
substantial levels of CO2 emissions occur alongside high fuel consumption. Further, there is a certain
amount of methane emission associated with leakage during transportation of natural gas.
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Figure 1.1
Total GHG emissions by GHG type and by sector, 1994 (Gg)
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9.6% (1,899 Gg)

Figure 1.2
GHG emissions in the normal scenario
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Figure 1.1 is a graphic representation of the inventory results showing GHG emissions distributed by
GHG types, and by sector on a carbon dioxide-equivalent basis.
CO2 emissions at 16,483 Gg constitutes 99 per cent of the total greenhouse gases followed by methane
at 140 Gg while N2O and other GHGs are emitted in very small quantities.
Energy accounts for about 71 per cent of total emissions on a CO2 equivalent basis while waste, industry,
and transport account for 13, 10, and 7 per cent. On a per capita basis CO 2 equivalent emissions are
emitted at the rate of 0.035 Gg per person.
The study also looked at the growth pattern of GHG emissions while taking into account expected
changes in energy supply, waste management, industrial processes, population growth and economic
activity. Figure 1.2 illustrates the results over a 20-year period.
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The geography and geology of
Bahrain’s land mass make it
vulnerable to sea level rise (SLR).

The low-lying geology of Bahrain’s islands, coupled with high land reclamation and extensive industrial,
commercial, and residential activity in coastal zones, highlight the island’s acute vulnerability to climate
change induced sea level rise (SLR).
In the face of this threat, an assessment of vulnerability and adaptation options to SLR was considered
as a critical component of Bahrain’s response to climate change.
A dedicated baseline vulnerability study and adaptation assessment was conducted in which different
scenarios were constructed using geographical information systems (GIS) and remote sensing
techniques. The results of this study gave a clearer indication of Bahrain’s coastal zone management
challenges, as well as insights into national strategies for proactive adaptation.
The approach involved creating a digital elevation model for Bahrain’s five major islands - Bahrain,
Muharraq, Sitra, Jiddah and Um Na’asan as well as the Hawar group islands using satellite imagery.
The five major islands represent 93 per cent of the country’s total land area and are the zones of intense
economic activity and population growth. The Hawar group of islands represent uninhabited national
protected areas that are surrounded by coral reefs.

Three climate change scenarios - low, moderate and high, corresponding to 20cm, 50cm and 1m rise above
current sea levels, were developed to examine the impact of SLR on the selected islands. A digital elevation
model was developed for each climate change scenario and vulnerable areas were then identified.
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The study focused on the impact of inundation from SLR that could lead to displacement of people and
hamper commercial activities as well as lead to loss of biological diversity and have an adverse impact
on the diverse populations of birds, corals, fish and marine life.
The total land area that would be inundated under the various climate change scenarios was found to
be substantial. As shown in Figure 1.3, even the low SLR scenario will result in an inundation of about
five per cent (36 km2) of the total land area of Bahrain by 2100. This level increases to about 10 per cent
of total land area (69 km2) in the worst case scenario.
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Figure 1.3
Inundated areas due to sea level rise, 2010
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The result also revealed that inundation will unevenly affect Bahrain’s vulnerable infrastructure in the
five main islands and would adversely affect cities, roads, agricultural areas, as well as beaches and
salt marshes. If the total inundated area was about 57 km2, as predicted in the second scenario, about
a quarter of the affected area would lie in the productive zones that comprise of cities, roads, and
agricultural lands.
The extent of inundation on the Hawar Islands, given their status as wetlands of international importance
is particularly noteworthy. The islands in this chain are even more low-lying than the main islands. Jazirat
Hawar, the largest in the island chain, has a maximum elevation of 12.5 meters, and a mean elevation of
0.5 meters above sea level. With SLR of one meter, about 22 per cent or 11 km2 of the combined land
area of these pristine islands would be inundated. Figure1.3 shows the scenario.
However, the total population affected, even in the worst case scenario, is expected to be low as the
location of major human settlements is away from coastal zones.
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The road network is expected to be the hardest hit.
It is estimated that 8.8 km2 of highways and major roads will be submerged should the islands face a one meter
sea level rise.
Although the contribution of agriculture to the national economy accounts for less than one percent, this sector
plays an important role in the livelihood of Bahraini society. The agriculture sector relies on heavy irrigation and
currently provides job opportunities to over 3,400 people and contributes to national food security goals.
The loss of agricultural land due to a one metre rise in sea level is likely to be around five km2, or about 11 per
cent of the total arable land in the country. Other impacts of this scenario include damage to drainage systems,
increase in water logging problems and higher groundwater tables. This will adversely impact crop production
levels, particularly date palms, which are highly susceptible to groundwater salinity levels.
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Large scale reclamation work and
extensive industrial, commercial
and residential activity in coastal
areas make climate-induced
changes in sea level a real
problem that the Government has
had to deal with.
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Mangroves around Bahrain are
under high stress but now come
under government protected areas.

The effect of SLR on coral reefs is difficult to quantify due to the uncertainties related to regional subsidence due
to extraction of groundwater, oil and natural gas.
There are over 6,000 people employed in the fishing industry. Annual fish yields are approximately 12 metric
tonnes, of which coral fishes such as shrimp and crab account for about 28 per cent of the total annual catch.
Deterioration of coral reef habitats will negatively affect associated fauna and fish stocks, and eventually
threaten the viability of Bahrain’s fishing industry.
Mangroves around Bahrain are already under high stress due to land reclamation activities. In the event of SLR,
major portions of mangrove ecosystems would be inundated and will lead to a gradual retreat of plantations.
Coastal salt marshes in the main islands will be among the hardest hit areas. Home to unique and sensitive
ecosystems, the total area that would be affected by a one metre rise in sea level is about 32 km2. This represents
about 55 per cent of all the submerged areas, and about five per cent of the main lands’ total land area.
Most of Bahrain’s coastal plains have heights less than five meters above sea level and are erosion prone.
The wave-induced movement of sand along the western and eastern beaches is primarily southward and
consequently heavy transport of sediments occurs toward the southernmost parts of islands, and especially
along the Ras Al Barr sandbar at the lower end of Bahrain island.
This process is likely to aggravate under conditions of SLR, with increases in wave heights and intensification
of littoral transport along the western and eastern coasts. Furthermore, higher sea levels coupled with erosion
may lead to sea penetration inland in particularly low lying areas less than 5 cm above sea level.
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With the population increase and economic growth of recent decades there has been a substantial increase
in the demand for fresh water. About 75 per cent of freshwater demand is met by groundwater withdrawals,
resulting in a severe decline of the groundwater table through saltwater intrusion. At present, over half the
volume of the original groundwater reservoir has been lost due to salinisation sharply reducing its availability for
municipal and agricultural purposes.
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The coastal plains of Bahrain
are less than 5 meters above
sea level and are therefore very
erosion prone.

A rise in sea level will further aggravate the serious problem. A major possible impact of SLR would be a
regression in the status of the freshwater/saline waterfront leading to further saltwater intrusion and deterioration
of the aquifer. Moreover, SLR would lead to a new line of contact further inland between salt marsh areas and
groundwater which would likely lead to more seepage of salt water into the groundwater reservoir.
There are also indirect impacts from climate change in general as higher temperatures might lead to higher
levels of water consumption in agricultural activities and for domestic uses, further depleting the scarce
freshwater supplies.
Climate change can also have a potential impact on public health due to weather changes such as temperature,
rainfall and humidity.
The findings of this the vulnerability assessment raises serious issues of national concern. Currently heavily
reliant upon its fragile coastal ecosystems and resources, the population of Bahrain can ill afford the added
challenge of increased ecological stress that climate change would bring in near future.
Mitigation and adaptation are the two responses to global climate change considered by the Bahrain Government.
Adaptation to SLR in Bahrain is a multi-stage and iterative process that includes information acquisition, raising
public awareness, mainstreaming SLR into the policy context, implementing adaptation measures, monitoring
and evaluation. The approach adopted here is a mix of strategies and measures that are tailored to fit Bahraini
local conditions and that take into account existing constraints and opportunities.
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The energy sector is a high potential
danger zone for GHG emissions.
The country is now exploring
alternate sources of energy.

Figure 1.5
GHG emissions in the Business-as-usual and Mitigation scenarios
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Adaptation policy initiatives are planned to protect investments in vulnerable areas, minimise loss of
vulnerable low-lying coastland areas, conserve natural ecosystems, control coastal erosion and protect
groundwater resources. The Public Commission which is facilitating the integration of environmental
concerns within Government development plans is taking the leadership role in the process of developing
a national strategic response and coordinating with stakeholders in the planning process.
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On the other hand, a national-level analysis of a set of options and opportunities for reducing GHG
emissions in Bahrain has also been considered and adopted. The initiatives were evaluated related to
several selection criteria i.e. capital investment required, achievable GHG reductions, cost of saved
carbon (CSC) and social acceptability.
Particular emphasis was placed on options that are ‘low or zero-cost’, can substantially reduce GHG
emissions and contribute positively to the national development priorities.
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The mitigation measures considered are briefly mentioned as follows which are crucial in making Bahrain
more ‘greener’ and environment friendly:
To replace or upgrade local electric power supply system operating at low efficiencies to achieve greater
combustion efficiencies and eventually considerably reduce the annual natural gas consumption levels.
The overwhelming majority of GHG emission in the energy supply sector is from the combustion of natural
gas for electric power generation. Exploring and adopting alternative sources will conserve this resource.
Combined cycle units achieving at least 50 per cent combustion efficiency could be introduced at eight
inefficient single cycle power stations and cogeneration introduced at one station. These changes would
annually reduce CO2 emissions by 2.7 MT.
The Bahraini electric transmission system is now connected to regional network as local network is
characterised by relatively high line losses. Integrating the transmission grid with the neighbouring Gulf
countries will reduce the GHG emissions and line losses.
By adding ‘zero-carbon’ or ‘renewable resources’ for generating electricity as Bahrain is well endowed
with solar energy with an annual average solar insolation level of about 400 W/m2, one of the highest in
the world. Wind energy is less attractive as average wind speeds are well below five meters per second
for large periods of the year over large portions of the country. Tidal energy is also not considered
an attractive option due to land use required for the installation of turbines and the resulting adverse
ecological impacts.
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solutions and resolutions
•	Raise public awareness.
Monitor vulnerable areas.
•

Minimize loss of low lying coastal areas.

•

Conserve natural eco systems.

•

Protect groundwater resources.

•	Adopt alternative sources for energy supply.
•

Integrate electricity transmission grids with other
GCC countries.

•	Adopt solar and wind energy to generate electricity.
•	Reduce use of air conditioning and heating units
in homes.
•

Promote public transport and use of alternate fuels.

•

Improve waste treatment and management methods.

Traffic control, including the
restructuring of roads and
redesigning of the transport
system can substantially reduce
GHG transmissions.

The solar thermal combined cycle systems can meet about five per cent of electricity demand. This would
involve the installation of one 150 MW solar thermal station and would annually reduce CO2 emissions
by 1.4 MT.
Air conditioning and lighting are significant electricity end-uses in Bahraini households and commercial
establishments. Lighting efficiency measures including automatic controls for exterior lighting, higherefficiency fluorescent lighting fixtures, ballasts, lamps and controls and compact fluorescent lamps
(CFLs) in place of incandescent bulbs can significantly reduce lighting energy and peak power use.
High efficiency air conditioning, including higher-than-standard efficiency compressors, heat-exchangers, fans,
control systems, and other associated equipment also has great potential to reduce space cooling power
requirements. This represents almost half of the total power generation in Bahrain. The combined effect of
these measures would result in a combined reduction in CO2 emissions by 2015 by about 1.2 MT.
Traffic management and control is another area requiring improvement. In Bahrain, growth in vehicle
ownership is expected to double by 2015. The existing road infrastructure is becoming increasingly
congested, especially during rush hours, leading to costly traffic delays. Redesigning the transport system
to promote public transit, high-speed lanes, better vehicle fuel economy, and the use of alternative fuels
could substantially reduce annual GHG emissions from the transport sector.
Other strategic mitigation options include upgrading technologies in transport vehicles and buildings.
A better waste treatment and management system will reduce the GHG emissions by preventing the
direct release of methane to the atmosphere. The amount of methane that can be captured annually from
large sanitary landfills is about 12,000 MT.
When implemented, the combined effect of the initiatives analysed can reduce overall emissions of CO2
in Bahrain to 5 MT, or about 15 per cent, by 2015 as shown in Figure 1.5.
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001

Increased numbers of vehicles
and heavy traffic in recent 		
years have significantly 		
increased air pollution in 		
Bahrain.

002

Deteriorating air quality, the
bane of urban life, is also 		
responsible for a number of
health hazards.

Ambient AIR QUALITY
IN THE KINGDOM OF BAHRAIN
Eng. Zakareya Omran

Deteriorating air quality as a result of energy generation and transmission, car exhausts, and industries
is a cause of major concern to the kingdom’s policy makers, environmentalists and administrators. The
problem is further accentuated by the intrusion of industries into residential areas (and vice versa) raising
the residents’ risk to exposure from air pollutants and chances of increased inhalation of minute particles
due to quarrying activities, precast and blocks factories, construction and building sites, limited green
areas, desertification and regional sand storms.
Despite facing a variety of issues including insufficient technical cadres specialised in air pollution, the
Public Commission for the Protection of Marine Resources, Environment & Wildlife (PMEW) is pressing
ahead and has issued several orders to regulate and protect the environment. These orders have helped
set up a functional air monitoring network as part of the country’s air monitoring programme. It has
defined objectives to monitor air quality at various locations, provide and assess air pollution control
strategies and prepare air quality indices and assess health impacts.
A major step in the process was achieved in 2006 when the systems were upgraded and a new monitoring
network was set up. Five mobile stations, which constitute the ambient air quality monitoring network,
were equipped with technologically improved air quality monitoring analysers. A two-stage monitoring
scheme was employed whereby five mobile stations were allocated to the country’s five governorates Muharraq, Capital, Central, Southern and Northern. A rapid scan of the selected sites in the first stage
was to be followed by greater emphasis on sites with high levels of pollution.
These stations monitor air quality and measure 13 air pollutants - sulphur dioxide, nitrogen dioxide, carbon
monoxide, hydrogen sulphide, ammonia, ozone, inhalable particulates (PM2.5 and PM10), non-methane
hydrocarbons, methane, benzene, toluene, and xylene. Additionally, the stations collect meteorological data
such as wind speed and direction, temperature, solar radiation, ambient temperature and relative humidity.
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The main sources of air pollution were determined as oil production, aluminium smelting and power
generation industries and vehicles in addition to airport, sewer systems and feedlots.
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003

Motorcars and petrol guzzling
automotives are seen as the
primary emitters of carbon 		
monoxide and hydrocarbon.

Air quality for ozone, inhalable particulate matters (PM10, PM2.5), non-methane hydrocarbons, hydrogen
sulphide, nitrogen dioxide and sulphur dioxide were found to be exceeding the kingdom’s air quality
monitoring standards.
Monthly exceedance averages were in the range of 3 – 72.7 for ozone, 0.8 – 2.2 for PM10, 3.3 – 9 for
PM2.5, 0.2 – 26.8 for non-methane hydrocarbons , 0.0 – 4.5 for hydrogen sulphide, 0.0 – 0.9 for nitrogen
dioxide and 0.0 – 1.4 for sulphur dioxide.
Vehicles were the major source of air pollution at all the five governorates. Muharraq, where the airport is
located is seen to have an excess of methane hydrocarbons and ozone, which is a secondary pollutant
and is related to sources emitting nitrogen dioxide.
Sewer systems and feedlots discharge hydrogen sulphide and gold workshops are sources for sulphur.
The Central Governorate, where the industrial area is located, has a high degree of non-methane
hydrocarbons, ozone and nitrogen dioxide. The Northern Governorate where the King Fahd Causeway,
which links Bahrain with Saudi Arabia, is located, is considered a major contributor for ozone and nonmethane hydrocarbons.
According to a study conducted in 1997 by the Environmental Affairs of Bahrain to estimate air pollutants
emitted by various sources, vehicles accounted for approximately 49 per cent of total emissions, with
1,686 thousand tonnes. The study also found that almost 39.91 per cent of carbon monoxide emissions
were attributed to vehicles. Vehicles were also determined to be the primary source of hydrocarbon
emissions as they contribute to 98.85 per cent of all hydrocarbons, estimated at over 102,000 tonnes
annually. The contribution of vehicles to particulate matter, nitrogen oxides and sulphur was estimated at
35.6 per cent, 29.8 per cent, and 4.2 per cent respectively (see Table 1).
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Gases emitted from factories
are high up in the list of major
air pollutants.

Table 1: Air Pollutant Emissions from the Transportation Sector (Vehicles)

Element

Symbol/Abbreviation

                    Annual Quantity Emitted
Tonne/year

%

Carbon Monoxide

CO

672,841.6

39.9

Sulfur Oxide

SO

1,682.1

4.2

Nitrogen Oxide

NO

46,257.8

29.8

Particulate Matter

PM

5,046.3

35.6

Hydrocarbons

HCs

100,926.3

98.8

826,754.1

49.0

Total

Source: Department of Environment Affairs, Ministry of Housing & Municipalities, 1997
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Gases emitted from factories in the kingdom rank second in terms of air pollution. Oil refining, aluminium
manufacturing and power plants are among the primary sources of air pollution. The PMEW has since
the 1980s released several environmental restrictions and conditions that compel existing factories to
implement corrective measures to protect the environment. PMEW then monitors the implementation
of those measures by routinely following-up with the factories and the committees charged with
environmental compliance.
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Air quality in the Kingdom of Bahrain is influenced by the following sources:

Fixed Sources
Source

Mobile Sources
Units

Source

Oil Production and Refineries
1
Car exhausts
			
Natural Gas Production
1
Trans-boundary pollutants
Power Generation
4		
Petrochemicals
1		
Al production & manufacturing
7		
Manufacturing industries

NA

Quarries
Landfills

1		
2

Units
345,350
(Yr2007)
NA
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Increasing greenery in highly
urbanized and industrial areas
can significantly reduce air 		
pollution.

Table 2: Pollutant Levels and their Effects (2007 data)
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Pollutant

Symbol

Min/Max Levels*

Unit

Carbon Monoxide
CO
0.35/1.l6
ppm
Sulfur Dioxide
SO2
2.53/11.77
ppb
				
				
Nitrogen Dioxide
NO2
10.18/26.56
ppb
				
				
Ozone
O3
19.82/54.84
ppb
				
Hydrogen Sulfide
H 2S
1.15/6.37
ppb
				
				
				
				
Ammonia
NH3
6.92/13.54
ppb
				
				
Non-Methane
N-CH4HCs
0.01/0.09
ppm
Hydrocarbons
Benzene
C 6H 6
0.6/0.92
ppb
				
Toluene
C6H5CH3
0.40/0.97		
				
Xylene
C 6H 4C 2H 6
0.15/0.53
ppb
				
Particulate Matter
PM2.5
35.71/68.84
mg/m3
less than 2.5 				
microns				
				
Particulate Matter
PM10
74.69/207.03
mg/m3
less than 10				
microns				

∑

* calculated based on monthly averages.

Major Effects
Toxic gas that causes suffocation
Irritates respiratory system
Pulmonary bronchial infection
and pulmonary swelling
Affects respiratory system
Impaired vision
Impact on vegetation
Destroys pulmonary tissues
Toxic for plant and animal life
Irritates respiratory channels
and temporary loss of
olfactory sense
Nausea, coughing, headache,
and acute eye infection
Irritation and infection of eye,
nose, throat, and upper
respiratory tract
Toxic and carcinogenic
Carcinogen
Destroys plant life
Carcinogen
Destroys plant life
Carcinogen
Destroys plant life
Asthma, allergy and
respiratory illnesses
Precipitates in the lower
respiratory system
Asthma, allergy and respiratory
illnesses
Impairment of photosynthesis

Bahrain has issued a ministerial order No. (10) for the year 1999 concerning environmental standards
(Air and Water). Three pollutants were covered by the order, e.g. sulfur dioxide, nitrogen dioxide and
particulate matter less than 10 micron.

Table 3: Air Quality standards and guidelines
Pollutant

Symbol

Period

Unit

Standard/
Guideline

Remarks

Sulfur Dioxide

SO2

Hour

ppb

134

Standard

Nitrogen Dioxide

NO2

Hour

ppb

106

Standard

Matter<10 micron

PM10

24-Hour

mg/m3

340

Standard

Carbon Monoxide

CO

Hour

ppm

26

Guideline

Ozone

O3

Hour

ppb

100

Guideline

Hydrogen Sulfide

H 2S

Hour

ppb

30

Guideline

Ammonia

NH3

Hour

ppm

800

Guideline

N-CH4

3-Hour

ppm

0.24

Guideline

Matter<2.5 micron

PM2.5

24-Hour

mg/m3

50

Guideline

Benzene

C 6H 6

24-Hour

ppb

4

Guideline

Toluene

C 7H 8

24-Hour

ppb

623

Guideline

Xylene

C8H10

24-Hour

ppb

168

Guideline

Particulate

Non-methane
Hydrocarbons
Particulate
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solutions and resolutions
•	Air quality standards for carbon dioxide, nitrogen
dioxide, and particulate matters emission standards
for air pollutants by source for industrial sector.
•	Set standards of pollutants and emissions from
vehicles and their exhausts.
•

Inspection of gasoline-powered vehicles to ensure
that they are equipped with excitation transformers.

•

Ensure carbon monoxide emissions do not
exceed set levels.

•	Set up more mobile stations to monitor air quality
detection and the number of measured pollutants.

Several environmental 		
restrictions and conditions have
compelled people to sit up and
take notice that the government
is serious in its approach 		
to environmental issues that
affect quality of life.

Bahrain has taken a number of steps to control air pollution in the kingdom. Air quality standards have
been set for sulphur dioxide, nitrogen dioxide, and particulate matters (less than 10 microns). Emission
standards for air pollutants by source have also been set for industrial sector. This covers units dealing
with combustion units (all fuel combustion processes), oil refining, aluminium welding, welding and
manufacturing of non-iron metals, iron industry, fertilisers, cement industry, petrochemicals and ammonia
production, textiles, and coal calcinations.
According to the Environmental law of 1996, Bahrain Petroleum Company (BAPCO) has started to
produce cleaner fuel. It has reduced sulphur in diesel from 6500 to 500 parts per million for domestic
use, and to less than 10 parts per million in exported diesel.
The vehicle exhaust monitoring programme has set standards of pollutants and emissions from vehicles
and their exhausts. Gasoline-powered vehicles are inspected to ensure that they are equipped with
excitation transformers and that carbon monoxide emissions do not exceed 45 parts per million and
hydrocarbons 1.2 parts per million.
The air quality detection monitor was modernized in 2006 such that the old fixed stations were replaced
by new mobile stations. The number of stations also went up from three to five, in addition the increase
in the number of measured pollutants from six to twelve.
Bahrain has also ratified United Nations Framework Convention on Climate Change in December 1994,
the Vienna Treaty and Montreal Protocol on substances that deplete the ozone layer April 1990 and is in
the process of ratifying Geneva Work Environment Convention (Air Pollution, Noise & Vibration).
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001

The release of CFCs and 		
HFCs and other ozone 		
depleting substances have
damaged the earth’s ozone
layer, and caused a significant
rise in global warming.

002

The ozone layer in the 		
stratosphere protects man 		
and earth’s eco systems 		
from the harmful effects of the
sun’s ultraviolet radiation.

OZONE DEPLETION
HUMAN ACTIVITIES AND GLOBAL CLIMATES
Dr. Abdulelah Al-Wadaee

Ozone is a gas that contains three atoms of oxygen and occurs both in the Earth’s upper atmosphere
and at ground level. It can be “good” or “bad” for people’s health and for the environment, depending on
its location in the atmosphere. The ozone layer is a concentration of ozone molecules in the stratosphere.
About 90% of the planet’s ozone is in the ozone layer. Stratospheric ozone is a naturally-occurring gas
that filters the sun’s ultraviolet (UV) radiation. The ozone layer blocks harmful ultraviolet (UV) radiation
from reaching the Earth’s surface where it can harm people and ecosystems. In the 1980s, scientists
observed that the ozone layer was thinning over Antarctica and people began thinking of this process as
an “ozone hole”.
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Ozone depletion is caused by the release of chlorofluorocarbons (CFCs), hydro fluorocarbons (HCFCs), and
other ozone-depleting substances (ODS), which were used widely as refrigerants, insulating foams, and
solvents. Other chemicals that damage the ozone layer include methyl bromide (used as a pesticide), halons
(used in fire extinguishers), and methyl chloroform (used as a solvent in industrial processes for essential
applications). Stratospheric ozone depletion has been a major environmental issue of the last two decades and
activities are taking place around the world to address challenges relating to the ozone layer.
The world first united to address the issue of ozone depletion with the enactment of the “Vienna
Convention for the Protection of the Ozone Layer”, a Multilateral Environmental Agreement (MEA) that
was agreed upon at the Vienna Conference of 1985 and entered into force in 1988. Although the Vienna
Convention for the Protection of the Ozone Layer served as a framework for the international efforts to
protect the ozone layer, it did not include legally binding reduction goals for the use of ODSs. Therefore
in 1985 the Vienna Convention established mechanisms for international co-operation in research into
the ozone layer and the effects of ozone depleting substances (ODSs) and accordingly the “Montreal
Protocol on Substances that Deplete the Ozone Layer” was negotiated and signed by 24 countries
and by the European Economic Community in September 1987. The Protocol called for the Parties to
phase out the use of CFCs, halons and other man-made ODSs. After a series of rigorous meetings and
negotiations, the Montreal Protocol on Substances that Deplete the Ozone Layer was finally agreed
upon on 16 September 1987.

002

88

OZONE DEPLETION

Towards a Green Bahrain

003

Ozone depletion has been 		
a challenging environmental
issue and of grave concern for
the last two decades.

Since that time, the treaty has been adjusted and amended multiple times to accelerate the phase-out
of ODS in line with identifications of suitable alternatives (technical and economical). It was adjusted in
1990 (London), 1991 (Nairobi), 1992 (Copenhagen), 1993 (Bangkok), 1995 (Vienna), 1997 (Montreal),
and 1999 (Beijing).
To address existing and emerging issues in relation to the ozone layer, key strategies and policies are
in place to facilitate a coordinated and effective approach in dealing with these challenges, and to
encourage and ensure internationally agreed upon targets and goals are met.
Due to its widespread adoption and implementation, the Montreal Protocol has been hailed as an example
of exceptional international co-operation with Kofi Annan, the seventh Secretary-General of the United
Nations, who served from 1997 to 2006 quoted as saying that “perhaps the single most successful
international agreement to date has been the Montreal Protocol”.
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As of 13 October 2009, 196 countries have ratified the Montreal Protocol treaty. In the press release of the 21st
Meeting of the Parties (MOP) to the Montreal Protocol, that took place recently (4-8 November 2009) in Port
Ghalib, Egypt; Achim Steiner, the UN Under-Secretary General and Executive Director of the UN Environment
Programme (UNEP) said: “The Montreal Protocol is without doubt one of the most successful multilateral
environmental agreements. That success is underlined by the fact that for the first time in history, all countries
in the world will be represented in Egypt as a result of the Montreal Protocol achieving universal ratification in
2009. This universal support reflects not only the Montreal Protocol’s success in phasing out over 97 percent
of the controlled substances that damage the ozone layer, but an understanding that this phase-out has also
contributed in sparing the planet a significant level of global warming.”
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004

004

Bahrain is considered relatively
safe from ODS but the 		
government has been fully		
active in global efforts to 		
protect and recover the ozone
layer.

Bahrain’s Ratification
Although Bahrain does not produce ODS and is considered as a Low Volume Consuming (LVC) Country
under the Montreal Protocol, making its contribution towards ozone layer depletion quite negligible
relatively; nonetheless, the Government of Bahrain took its role seriously, fully understanding that it must
join other countries in the world’s efforts to protect and recover our ozone layer.
In the April of 1990, Bahrain ratified the Vienna Convention and the Montreal Protocol and thereafter the
Montreal Protocol amendments. [Table 1]

Table 1: Bahrain status of ratification

Treaty

Date of Ratification

Entry into Force

Vienna Convention

27 Apr 1990

26 Jul 1990

Montreal Protocol

27 Apr 1990

26 Jul 1990

London Amendment

23 Dec 1992

23 Mar 1993

Copenhagen Amendment

13 Mar 2001

11 Jun 2001

Montreal Amendment

13 Mar 2001

11 Jun 2001

Beijing Amendment

under process
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Bahrain’s first challenge was faced at the country classification stage, when it was wrongly classified as
an Article 2 country under the Protocol. When Bahrain ratified the Montreal Protocol in 1990, its baseyear (1986) data for Annex A substances, submitted in November 1990, indicated that its consumption
of CFCs was more than 0.3 kg/capita/year and therefore not entitle to operate under Article 5. This was
mainly due to lack of awareness and experience at the time of conducting the survey, with incomplete
information from private and governmental stakeholders and a mix-up of ODS and non-ODS; thus
reporting high consumption of controlled substances. Based on this initial data submission of Bahrain,
the Ozone Secretariat reported to the 3rd Meeting of the Parties (MOP) in June 1991 that Bahrain was to
be classified as not operating under Article 5.
Comparatively Bahrain has benefited and is benefiting from UNEP’s Regional Office of West Asia (as it is
located in Bahrain), by enjoying close cooperation with them and having access to hands-on technical
and policy support as and when needed. Working in close cooperation with UNEP, Bahrain conducted a
second comprehensive survey and worked very hard to rectify its position. In its submission of February
1993, Bahrain corrected its Annex A baseline data and provided data for 1991, showing that Bahrain’s
consumption was much less than first estimated and therefore eligible for classification as Article 5.
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Accordingly in November 1993, the 5th MOP reclassified Bahrain as Party operating under Article 5 from
the year 1991, based on the data furnished by Bahrain showing their annual per capital consumption of
controlled substances to be less than 0.3 kilograms. [Reference: Meeting Report of 5th MOP, UNEP/
OzL.Pro/5/12 Decision V/4 (paras. 1, 2)].

Figure 1
Bahrain CFC Consumption v/s Montreal Protocol Article 5 Phase-out
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Figure 2
Bahrain Halon Consumption v/s Montreal Protocol Article 5 Phase-out
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Bahrain’s approach to achieving compliance
Over the years, Bahrain implemented several parallel approaches to achieve its compliance with the
Montreal Protocol.

Country Programme
It began with the preparations of its Country Programme in 1994, with a strategy that was consistent with
the country’s economic development strategy, the national economic strategy towards development of
small and medium scale industries, and the country’s social and economic aspirations and the need for
adequate fire protection in certain strategic industries and activities. The strategy was based, inter alia,
in enacting legislation and regulations for ozone layer protection, reducing dependence on ODS based
technologies, capacity building of key related stakeholders, such as customs officers and refrigeration &
air conditioning technicians.

Establishment of a National Ozone Unit (NOU)
A National Ozone Unit (NOU) was established in 1996 to be responsible for all aspects of the phaseout process and in particular: coordinating and monitoring the phase-out of ODS, promotion of public
awareness, monitoring and reporting of ODS consumption, liaison with implementing agencies, other
parties and organizations established by the Protocol and the Multilateral Fund, cooperate with other Gulf
Cooperation Council (GCC) countries on ozone layer protection issues; and assistance in identification
and formulation of projects and registration of users and importers of ODS.
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As an added incentive, Bahrain received financial support for it’s NOU through the Multilateral Fund
Secretariat for the implementation of the Montreal Protocol, to support implementation of the Country
Programme and related activities.
Over the years, the NOU has implemented many ozone projects to minimize imports and use of ODS with
the cooperation of implementing agencies and has always actively participated in related international
conferences and meetings.

Public awareness
Public awareness was and is raised in Bahrain through various forms, such as; issuance of publicity
materials such as posters, booklets, billboards, websites etc, that are distributed through various forums
such as the media, schools and universities; to warn the population about the harmful impact of ozone
depletion on human health and the environment. Bahrain initially operated through voluntary agreements
and persuasion, while concentrating its effort on encouraging consumers to replace ODS consuming
equipment at the earliest possible through a series of training and capacity building workshops and
awareness raising campaigns.

National Legislation
The enactment of Bahrain’s national legislation that was issued by Ministerial Order No (1) of the year
1999 with respect to control of the ozone layer depleting substances; played a major role in strengthening
the implementation of Bahrain’s plan of action for the phase-out of substances controlled under the
Montreal Protocol.
Bahrain’s legislation not only aims at fulfilling the obligations of establishing of licensing systems under
Article 4B of the Montreal Protocol, but also aims at sustaining the phase-out of these ODS. Under its
legislation Bahrain established clear definition of ODS and its related terminology; a licensing system
that detailed the roles of customs officers and related stakeholders; as well as a quota system. It also
addresses issues related to licensing servicing, certification of technicians, codes of practice and
standards, halon management and penalties.
However this legislation has some challenges such as; it does not cover the latest adjustment of accelerated
HCFC phase-out and the re-export of ODS to neighboring countries is not fully elaborated. Therefore the
Government of Bahrain is trying to review and update its existing legislation to accommodate current
and future national needs and to face challenges that could combat smooth compliance with Montreal
Protocol control measures.
At the same time, given that Bahrain enjoys a close relationship and good cooperation with neighboring
countries, it benefits from the Unified Legislation issued by the Gulf Cooperation Council (GCC) Secretariat,
that was adopted by the leaders of the GCC countries in their annual summit at Abu Dhabi in December
2005; by further strengthening its role and facilitating compliance with the Protocol.

Chapter five
Towards a Green Bahrain

96

005

005

The government has worked hard
to ensure that the programs
implemented to control depletion
have been consistent with the
country’s economic development
strategy.

Projects and trainings
Bahrain through its NOU and through the technical and policy support of implementing agencies began
its identification of necessary projects to be in compliance with the Montreal Protocol.
Over the years Bahrain conducted many capacity building workshops; such as under its Refrigeration
Management Plan (RMP) where many hundreds of customs officers, namely inspectors, controllers and
customs policemen have been trained to identify and develop techniques for collecting and reporting
consumption of ODS import and ODS-based refrigeration equipment.
Under its RMP project, Bahrain received refrigeration identifying equipments for customs officers, along
with Recovery & Recycling (R&R) equipment for the refrigeration servicing sector. It also received R&R
equipment for halon banking. Training in use and operation of related equipments was conducted
through many train-the-trainers workshops for the refrigeration sector that built capacities of technicians
to improve service and maintenance practices in order to prevent intentional and/or unintentional release
of ODS into the atmosphere, thus making it possible for refrigeration equipment to operate to the end of
its useful life.
Various activities have also been carried out under Bahrain’s Country Programme project, such as; halon
bank recycling and reclamation and reusing existing installed capacity for essential uses; disposal/scrap
of CFC-based chillers to reduce consumption of CFCs needed for servicing; and reducing consumption
of CFCs used in servicing cold-room systems.
Ongoing is Bahrain’s Terminal Phase-out Management Plan (TPMP) that includes review and update of
current ODS legislation; upgrading, testing and identification of capacities and training programme for
hundreds of customs officers, procurement of portable refrigerant identifier sets; training and certification
programme for refrigeration service technicians; and project implementation and monitoring of the
effectiveness of the TPMP implementation.
Following the latest Montreal Protocol decision on accelerated phase-out of HCFCs, in order to meet
compliance with the same, Bahrain has also started in preparations for its HCFC Phase-out Management
Plan (HPMP) Project, to be implemented in cooperation with related Implementing Agencies.
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Public awareness has been
raised at all levels through
the media and through 		
educational institutions on the
harmful effects to human health
and the environment.

Bahrain’s success and recognition
As a result of all Bahrain’s efforts, over the years since joining the Protocol, it has never once been
declared as non-compliant. It has always met with the requirements of the protocol and in fact has
reduced consumption even lower than the allowance of the year. For example:
Bahrain’s baseline consumption of CFCs (average consumption of the years 1995-1997) is 135.441 ODP
Tonnes. However this drastically reduced when in 2008 CFC consumption reported by the Government
of Bahrain under Article 7 of the Montreal Protocol was 11.7 ODP tones (already 8.6 ODP tones below
that of the 20.3 ODP tones allowed for that year). The reduction of CFC consumption over the last 5 years
is credited to the strict enforcement of the ODS licensing/quota system applied by the Government of
Bahrain. CFC demand has also been reduced in the last few years due to the retirement of CFC-based
MAC systems and large chillers.
In addition, the efforts of Bahrain are recognized in the following awards:
n

n
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n

In December 2000, the Executive Director of UNEP awarded Bahrain’s NOU the ‘Outstanding
National Ozone Unit Award’ in appreciation of its outstanding efforts to implement the Montreal
Protocol
In September 2007, the Ozone Secretariat of the Montreal Protocol, awarded Bahrain’s NOU the
‘Montreal Protocol Certificate of Recognition’ for its contributions to the global effort to protect
the ozone layer
In 2008 the U.S. Environmental Protection Agency (USEPA) awarded Bahrain the prestigious
“2008 Stratospheric Ozone Protection Award” in recognition of outstanding contributions to the
protection of the Earth’s stratospheric ozone layer
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Challenges
Like other countries of the world, ahead lie many challenges in the path of ozone protection and recovery.
Bahrain like others will face the challenge of constantly requiring renewing and updating of its national
legislation, in order to enforce compliance with the changes to the Montreal Protocol and to sustain
phase-out of ODSs; towards which the Government of Bahrain is no doubt committed.
Given its hot climate and similar to its neighboring countries, Bahrain is heavily dependent on HCFCs,
for which so far it is facing difficulty to find a suitable (technically & economically feasible) alternative.
Keeping in compliance with HCFC phase-out will be challenging and will require a lot of effort.
Another challenge is curbing illegal trade in ODS, since there still is ODS-based equipment and technologies
in the servicing sectors and therefore for the time being there will be demand for ODSs that can lead to
illegal trade in Bahrain, including substances not up to international standards. In addition handling the
destruction of unwanted ODSs will also be challenging. Therefore the Government of Bahrain will have
to address this issue carefully and coordinate closely with neighboring countries and the international
community as well.
Keeping up with the continuously changing Montreal Protocol amendments is itself another challenge,
for which Bahrain has to actively participate in all its related international meetings, ensuring its needs
are well reflected in the amendments.
In conclusion, based on the above Bahrain is confident in achieving compliance with the obligations
of the Montreal Protocol and its amendments; and accordingly is satisfied in joining the efforts of the
international community in protection and recovery of the ozone layer.

SOLUTIONS & RESOLUTIONS
Bahrain is on the right path of achieving compliance
with the obligations of the Montreal Protocol and its
amendments; jointly working with the international
community in protection and recovery of the ozone
layer. However in order to be ready to address
challenges and achieve / sustain its achievements, the
government of Bahrain should continue its commitment
to the following:
• Montreal Protocol is subject to being updated
with new decisions of Meeting of Parties (MOP),
and therefore this will lead Bahrain to continue
updating its ODS legislation depending on its
accumulated experiences and covering new
obligations
• Build capacity and raise awareness of
stakeholders and related sectors on ozone issues
• Keeping track of suitable alternatives to HCFCs in
order to be in compliance with the HCFC phase-out
• Enhancing cooperation with neighboring countries
and in the international community to curb illegal trade
in ODS and ODS-based equipment & technologies.
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•	Actively participate in related international
meetings to remain up-to-date with the
continuously changing Montreal Protocol and to
ensure Bahrain’s needs are well reflected during
the same.

Figure 3
Recovery of the Ozone Hole over past couple of decades
Images credit to NASA Ozone Hole Watch http://ozonewatch.gsfc.nasa.gov/

Ozone hole over the South Pole

Ozone hole over the South Pole

November 1987

November 2009

Dr. Abdulelah Al-Wadaee is Regional Network Coordinator
for the United Nations Environment Programme,
Regional Office for West Asia
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001

Fresh water is a luxury in Bahrain,
as it falls in one of the world’s
most water stressed regions.

002

Increased urbanization,
industrialization and irrigation
have put severe demands on
natural water resources.

WATER MANAGEMENT
IN THE KINGDOM OF BAHRAIN
Prof. Waleed K. Al Zubari

Bahrain is located in one of the world’s most water-stressed regions, with extremely poor endowment of
natural water resources. It has one of the lowest per capita renewable freshwater resources in the world
that continues to decline rapidly due to population growth. Per capita freshwater availability in Bahrain
fell from 524 cubic meters per year (m3/yr) in 1970 to less than 100 m3/yr in 2009, considerably below the
absolute water poverty line of 500 m3/yr.
Over the past four decades, Bahrain, like most of the GCC countries, has witnessed an unprecedented
economic and social transformation. A significant portion of the oil revenues has been used to modernize
infrastructure and improve the living standards of the population; water supply and sanitation services
have been made accessible to a large percentage of the population, and have reached almost 100% in
both categories.
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However, the fast growth rate in population and the associated development processes, represented
by rapid urbanization, expansion of irrigated agriculture and industrialization, during this period have
brought about substantial increases in water demands. The total water use for all sectors in Bahrain
increased from about 138 Million cubic meters per year (Mm3/y) in 1980 to about 320 Mm3/y in 2002
and is currently (2009) at about than 370 Mm3/y, putting great pressures on the Kingdom’s natural water
resources and financial resources. Current (2009) sectoral share of water uses are 59% for the municipal
sector, 39% for the agricultural sector and 2% for the industrial sector. These sectoral demands are met
mainly by the expansion in desalination plants (55%), groundwater abstraction (34%), and to a lesser
extent, the reuse of treated wastewater (11%). Future water demands and deficits are expected to be
met by increasing the capacity of desalination plants and increasing the reuse of treated wastewater, and
increasing groundwater abstraction.

Average Annual Rainfall
Bahrain’s climate has the characteristics of the
world’s dry areas whereby evaporation rates
exceed by far rainfall. Annual evaporation in
Bahrain is estimated at 1,850 mm. Evaporation
rates increase considerably in summer to reach
9 mm/day (33 mm/month). Rainfall occurs only in
winter. It is scarce and irregular with an average
of 80 mm/year.
Source: Al Nuaimi, 1999
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The challenge has been to
balance water availability and
water usage while ensuring that
development is not endangered.

Challenges and Pressures on Water Quality and Management
The main challenge facing Bahrain in water resources management is how to balance water availability and
water use and reduce the current and future supply-demand gap on a sustainable basis with the least economic
and environmental cost without endangering socio-economic development and the environment.
In the past decades, heavy reliance on groundwater, particularly by the agricultural and municipal sector,
and its prolonged over-exploitation over the last four decades have led to severe deterioration of water
quality, as well as loss of all the naturally flowing springs. Currently, most of the original groundwater
reserves have been lost to salinization. This has had dire consequences on the country’s socio-economic
development as well as on the environment. The marginal cost, which is the cost of providing replacement
supplies from another source is enormously high, and would be equal to the cost of producing about 100
Mm3/y of seawater desalination and/or treated wastewater.
All these have initiated a vicious cycle: irrigating with salinized groundwater using traditional irrigation
methods, coupled with inefficient irrigation methods under arid climate has led to soil salinization, and led
farmers to resort to using high rates of irrigation water to leach salts from the soil top layer, causing more
abstraction, accelerating groundwater quality deterioration and further soil salinization, thus escalating
the situation, and eventfully leading to the abandonment of major agricultural areas due to the loss of
their productivity and desertification, and their transfer to urban areas.
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Furthermore, groundwater depletion had a significant impact on the environment, wetland, and
biodiversity in Bahrain. The loss of all natural springs and the dryness of their surrounding environment
had caused the severe destruction of wildlife flora and fauna habitats as well as the habitat of migratory
birds, loss of animal species, and have definitely compromised the hidden ecosystem services and
functions and has resulted in forgone opportunities of eco-tourism for the country.

Figure 1
Water Resources and Water Uses in the Kingdom of Bahrain (Zubari, 2010)

Municipal Sector

39%

Agricultural Sector
Industrial Sector
1%
60%

Currently (2009), total water uses are about 370 Mm3. The main water-consuming sectors in the Kingdom
are the municipal sector (220 Mm3; 60%) and the agricultural sector (144 Mm3; 39%); the industrial sector
consumes about 6 Mm3 (1% Mm3) of the total water demands. The Municipal sector water requirements
are met mainly by desalination plants and are complemented by groundwater abstraction (either for
blending purposes or to meet deficits), while the agricultural sector water requirements are met by
groundwater abstraction and tertiary treated wastewater.
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Losses that arise from
ecosystems having been
compromised are slowly
becoming evident through the
changes at every level of life.
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Geological Units
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+ Recent deposits

A
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Sitra
island

C zone saline water
upward flow

Rus Formation
(+anhydrite)

Umm Er Radhuma
Formation

Natural water resources (a.k.a., traditional water
resources) are sources of water that form without
direct intervention from humans. These resources
assume many shapes and forms such as river
basins, lakes and valleys, springs and groundwater.
Groundwater is the only source of natural water in
the Kingdom of Bahrain.
The limited natural recharge of groundwater in
Bahrain, compared with high consumption levels, is
one of the major challenges facing the sustainability
of groundwater resources. The overuse of these
resources over the past 50 years has led to the
increase of salt concentration in groundwater and
to the deterioration of water quality. Furthermore,
groundwater resources were not sufficient to cater
for human demand particularly with the accelerated
demographic growth. Bahrain water authorities had
to resort to another source to cater for water needs.
Since the mid 1970s, water desalination has been
adopted as an alternative technique, and desalinated
water is now considered a major non-traditional
water resource. By the end of the 1980s, treated
wastewater was also listed among the non-traditional
water resources, and it is mainly used for irrigation in
the agricultural sector.
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Table 1: Daily Production Capacity of Desalination Plants for 2007

Daily		
Source of Water
Method
Mixing with
Production*
and Area
Used
Groundwater
					
0.100		
Seawater / Sitra
MSF
√
					
					

Plant Name Year of Operation

0.057		
		
		

Groundwater /
RO
Al Rus and 			
Umm Er Radhuma			

Ras Abou Jarjoor
Water Desalination,
1984

0.022		
		

Seawater/ Askar
RO
and Jau			

Al Dur for Water
Desalination, 1990

0.170		
		

Seawater/
MSF
√
Al Muharraq			

Al Hid for Water
Desalination, 1999

0.032		

Seawater/Askar

Alba Plant, 2002

		

and Jau			

MSF

√

* In Million Cubic Meter (MCM), Multi-Stage Flush (MSF), Reverse Osmosis (RO)
Source: Annual Report of the Ministry of Electricity and Water

Sitra Power 			
Generation and Water 		
Production, 1975
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Groundwater depletion had a
direct impact on the environment
causing the destruction of flora
and fauna.

In Bahrain, programs related to demand management and conservation as well as institutional reforms
have been implemented recently by the country. Bahrain is now making a shift from the traditionally
practiced “supply management and augmentation” approach towards the “demand management
and conservation” approach. The supply-driven approach for water management, manifested by
the construction of desalination plants and treated wastewater reuse as well as groundwater overabstraction, has demonstrated its inability to deliver substantial degree of water sustainability and close
the supply-demand gap in Bahrain. Despite the strenuous efforts made by the country to increase its
water resources/sources supply, it still faces serious future water deficits. In fact, the supply augmentation
approach coupled with inadequate attention to improving water use efficiency and allocation, have lead
to the emergence of many unsustainable water uses and consumption patterns, increasing the cost of
water production and distribution, and deterioration of quality as well as land productivity.

RESPONSE TO LIMIT WATER QUALITY DETERIORATION
Several authorities share responsibility for the management of water resources. The Ministry of Municipalities
and Urban Planning is in charge of managing groundwater supply from different sources, as well as statistics on
groundwater demand by sector. The Electricity and Water Authority oversees water production at desalination
plants and the extent to which such water is being mixed with groundwater. The Authority also controls
municipal water distribution through the networks, and sets water tariffs. The Ministry of Public Works’ main area
of competence is the Tubli wastewater treatment plant which provides tertiary treatment to wastewater after
which the treated water is piped to where it is needed. Most of the wastewater that is treated to the secondary
level is discharged into the sea. A team comprising the Ministry of Health, the Ministry of Municipalities and
Urban Planning, and the Electricity and Water Authority was established to follow up on wastewater treatment
operations, quality and usages. The National University of Bahrain Center and the Regional Arabian Gulf
University in addition to many academic and research institutes are carrying scientific research related to the
various issues of water management.
Recently (2009), Bahrain has moved one step further in this direction by establishing a National Water Resources
Council (Royal Decree No. 36/2009). The objective of the decree is to reactivate the previously formed High
Water Council in 1982, seen as the most suitable organizational framework to ensure efficient levels of water
resources management in the Kingdom. The stated Water Resources Council responsibilities are:
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The Tubli wastewater treatment
plant provides tertiary treatment to
waste water after which it is piped
to areas where it can be used.

i) Formulation of the overall water resources policies and strategies for the country, including setting up
of appropriate institutional and legislative frameworks. ii) Coordination of government water policies and
ensuring integration of these policies. iii) Follow up the implementation of water policies and plans and
set up priorities for the implementation of the developed strategies and programs.
Over the past few years, Bahrain’s relevant authorities sought to adopt several policies and regulations
that would put an end to the overexploitation of water resources. Many laws and resolutions were
promulgated (see selection in Table 2) to regulate the use of water, set tariffs, and limit the deterioration
of water resources.
In particular, the government of Bahrain was able to:
n

n

n
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n

Supply safe water to meet population requirements, in addition to sanitation. In this respect, the
government assumed the largest share of costs related to production, distribution and treatment.
Exert more efforts to protect public health and the environment. Bahrain adopted measures to
guarantee water safety and provide sanitation services that comply with internationally-		
recognized standards.
Reduce unaccounted-for water losses in the distribution system to less than 20% of the total 		
flow (currently estimated at 18%). This was achieved by installing new pipelines of international
standards. Furthermore, a leakage detection program was put in place at all sub-networks.
Set in 1986 a sliding-scale tariff system for municipal water, by sector (see tariffs in Table 3). 		
This tariff system has helped reduce per capita municipal water consumption. Moreover, a
water rationing program was put in place for all subscribers. This program locates areas 		
that show a sudden rise in water consumption, and then provides users in these locations with
guidelines on how to install water saving devices; the program also examines the feasibility of 		
such devices and distributes the devices to households.
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The water management authorities
in Bahrain have sought to reduce
wastage of water and introduced
a tariff system that has helped
reduce per capita municipal water
consumption.

Table 2: Resolutions and Legislations Pertaining to the Management of Water Sources

Resolution / Decree
Decree on Law #2, 1971
Decree on Law #12, 1980
Resolution #23, 1980
Decree on Law#7, 1982
Resolution #10, 1982
Resolution #4, 1983

Decree on Law #12, 1997
Resolution #6, 1997
Resolution #5, 1997
Resolution #4, 1997
Resolution #2, 1998
Decree on Law #9, 1999
Resolution #5, 2000
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Resolution #4, 2000
Royal Decree No 36/2009

Description
On the regulation and monitoring of water controls
On the regulation of water use
Prohibits water abstraction the Ulat and Khobar strata
Establishes the Water Resources Council
Compels well owners to install water meters
Extends the implementation of Resolution #23 of 1980 prohibiting the
abstraction of groundwater from the strata of Al Alat and Al Khobar, and
issues licenses for cleaning up old or neglected water springs and wells
Amends some provisions of Decree on Law #12, 1980
Imposes a tariff on groundwater abstraction from the Al Khobar strata
Registers artesian wells and swimming pools
On the installation of water meters and the recirculation of water in wells
and swimming pools
Mandates the employees of the Water Resources Authority to enter
farms and fine wrongdoers
Amends the provisions of Decree-Law#12 of 1980 regarding the
regulation of groundwater use
Amends Article 1 of Resolution #6 of 1997 regarding tariffs on 		
groundwater abstraction from the Al Dammam formation
Amends Article 1 of Resolution #7 of 1997 on the ban of clover production
Concerning the Amendments of some items of Decree 7/1982 on the
Establishment of the Water Resources Council

Table 3: Municipal Water Tariffs (Domestic/Industrial/Commercial)

Desalinated Water Tariff for Domestic Use
(m3)
1 to 60
61 to 100
More than 100

Fils per m3
25
80
200

Desalinated Water Tariff for Industrial and Commercial Use
(m3)
1 to 450
More than 450

Fils per m3
300
400

Groundwater Tariff for Industrial and Commercial Use
(m3)
1 to 60
61 to 100

Fils per m3
20
25

More than 100

85

1 Bahraini Dinar = 1000 fils (USD 2.65)

The Kingdom of Bahrain has issued several licenses for companies to desalinate seawater to 		
produce bottled water for domestic consumption, despite the fact that municipal water complies
with both GCC and international quality standards for drinking water.
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solutions and resolutions
•	Accelerate the functioning of the National Water
Resources Council in the formulation of Bahrain
national water resources policy and strategy..
•	Adopt the principles of integrated water resources
management (economic viability, social equity,
and ecological sustainability) by preserving
groundwater quality, preventing pollution, and
making sure that groundwater reserves remain a
strategic reservoir in case of emergencies.
•	Restore some of Bahrain’s water springs and their
associated ecosystems. This requires putting an
end to the overuse of groundwater and restoring
water levels. It also requires protecting the areas
surrounding these springs against urban sprawl,
and using them for ecotourism.

Despite valiant efforts to increase
and conserve water resources,
the future poses many concerns
as economic and infrastructural
development accelerate.

Because there is no central authority responsible for all water-related issues and requirements, the
intersection and overlapping of organizational mandates have limited the effectiveness of Bahrain’s
water response. The water sector still suffers from several problems due to the absence of a water policy
that is capable of preserving traditional as well as non-traditional water resources in Bahrain.
In order to manage its water resources efficiently and obtain a considerable degree of sustainability, it is
imperative for Bahrain to formulate a clear comprehensive national water policy and strategy based on
IWRM principles. The establishment of the National Water Resources Council in 2009 is considered as
the first step in this direction. It is expected that this institutional reform will have a key role in addressing
the water sector challenges in Bahrain, and lead to the formulation of a clear, comprehensive, integrated,
national water policy and strategy in the Kingdom. Furthermore, the supply-driven approach for water
management has demonstrated its inability to deliver a substantial degree of water sustainability to the
water stressed Bahrain, and a major shift in water resources management approach is urgently needed
by putting more emphasis on demand management and conservation, in order to cope with the everincreasing water demands and provide water in a more efficient and sustainable manner.
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The marine biotopes around
Bahrain are in stark contrast
to the arid landscape, with 		
extensive grass beds, mud
flats and coral reefs.

002

Forty low-lying islands and 		
numerous smaller islets 		
make up the country’s 728
square kilometers.

BIODIVERSITY
THE SITUATION AT PRESENT IN BAHRAIN
Mr. Abdulqader Khamis

BIODIVERSITY
Biodiversity played a key role in structuring the deep history and ancient civilization of the Kingdom
of Bahrain. Therefore, stressing the human dimension in any conservation effort is vital to ensure its
effectiveness. This can be achieved by assessing the economic, social and spiritual values of various
habitats and species as well as involving the local people in the conservation efforts. Additionally,
expanding the existing protected areas network and enforcing efficient environmental management in
these areas will definitely aid in the conservation of sensitive sites. The conservation of biodiversity is the
responsibility of all individuals and organization who should strive to maintain the services provided by
the ecosystems and habitats for the future generations.

AN Introduction

Chapter seven

Due to the prevailing arid climate, the Kingdom of Bahrain may be overlooked as a barren land bordered
by inhabitable hyper-saline waters. Despite its limited geographical area, however, Bahrain harbors an
outstanding variety of living forms; some of which are of particular regional and international significance.
The terrestrial landscape on most islands comprising the Kingdom of Bahrain is dominated by a gravelly
desert intersected by a network of shallow wadis. The desert land on the main islands is bordered by a narrow
green strip stretching along the northern and north western coastlines. Farmland in Bahrain has been heavily
cultivated with date palms and crops for thousands of years forming a biologically-rich habitat. Indeed, date
palm farms are the most diverse terrestrial habitat in the country supporting a wide range of introduced and
native species, including vascular plants and algae, insects, birds as well as mammals. These farms were once
watered by numerous freshwater springs, which, in turn, represented the most biologically-diverse inland water
habitats. Interestingly, submarine freshwater springs were also found in the territorial waters of Bahrain. On the
land, freshwater springs used to harbor a diversity of algae, plants, insects, brackish water fish, amphibians as
well as resident and migratory birds. In addition to their ecological importance, the springs provided Bahraini
society with many services and were of exceptional cultural value in the past. Sadly, however, most freshwater
springs vanished due to over-exploitation of freshwater. At present, the inland water habitats are represented
by the reed marshes and agricultural drainage ditches. They appear to support a floral and faunal assemblages
similar to those that existed in the freshwater springs.
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Surprisingly, urbanization has
increased and diversified the
varieties of exotic crops found
on the islands.

004

Many different species of birds
stop here on their migratory
routes, especially in spring and
autumn.
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A taste of something special!

Relative to terrestrial and inland ecosystems, Bahrain supports a wider range of marine habitats despite the
prevailing harsh physical marine environment. The coastal (intertidal) habitats include rocky shores, mudflats,
sabkhas, salt marshes, mangrove swamps and sandy beaches. Submerged habitats are also diverse and
include the geographically-extensive seagrass beds, patchy algal beds, the culturally-important oyster beds
in addition to the economically-important coral reefs. Being an archipelago of islands, marine habitats and
species significantly contribute to the richness of biodiversity in Bahrain.
At the species level, more than 1360 species, ranging from microbes to large mammals, have been identified
in Bahrain and the number is likely to increase should additional extensive identification surveys be undertaken.
About 307 species of wild vascular plants have been recorded in the desert, coastal and cultivated areas in
Bahrain. Desert plants are predominately perennial or annual herbs and shrubs exceptionally adapted to the
prevailing harsh arid environment. At least 81 different native plant species have been recorded to have potential
medicinal uses. Interestingly, there has been an increase in the number of exotic crop species in association
with the rapid urbanization pace in the country.
Due to its strategic location along the migration routes of birds, Bahrain supports diverse birdlife. Around 323
species of birds have been inventoried in Bahrain, of which around 26 species breed on the islands. Additionally,
Bahrain offers important wintering grounds for many migratory birds, especially in the spring and autumn
months. Indeed, Hawar Islands and Tubli Bay have been recognized by Birdlife International as Important Bird
Areas in the Middle East. The breeding colony of the Socotra cormorant Phalacrocorax nigrogularis on Hawar
Islands is considered as one of the largest in the world. Similarly, the breeding colony of the western reef heron
Egretta gularis on Hawar Islands is the largest in the Middle East. Around 18 species of terrestrial in addition
to three species of marine mammals inhabit Bahrain. Gazelles, desert hares and hedgehogs can still be found
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The breeding colonies of
Socotra Cormorants on Hawar
Islands are one of the largest in
the world.

in the wilderness. Of particular note, the dugong herd roaming the Bahraini waters is the second largest herd
of this endangered marine mammal in the world after Australia. Around 184 gastropod and bivalve as well as
13 echinoderm species have been recorded in the marine environment. Amongst 20 different reptile species,
three marine turtle species patrol the waters of Bahrain. Of particular note, the globally threatened green
turtle Chelonia mydas grazes on the seagrass meadows extending off the northern and eastern coastlines.
Additionally, around 239 fish species inhabit the shallow and deep waters around Bahrain.
At the gene level, Bahrain harbors a remarkable number of date palm varieties as well as a considerable diversity
of pure races of Arabian horses, some of which are endemic to Bahrain.

Table A: The number of species, belonging to major morphological groups, identified so far in Bahrain.
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Major Group

Number of Species

Algae

34

Vascular Plants

307

Corals

31

Annelids

27

Sea Shells (Gastropods and Bivalves)

184

Crustaceans

64

Echinoderms

13

Insects

30

Arachnids

6

Fishes

239

Amphibians

1

Reptiles

20

Birds

323

Mammals

22

Total Number of Species

1301
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Threats to bio-diversity have
predominantly been human
induced.

SUSTAINABLE USE OF BIODIVERSITY COMPONENTS
Over the long history of human settlement in Bahrain, biological resources have been exploited in a manner
ensuring their continuous sustainability. Pearl oysters, date palms and medicinal plants are examples of
culturally-important species that have significantly influenced the economy and social life in Bahrain.
Since pre-history, Bahrain has been renowned for its remarkable natural pearls collected from the scattered
offshore oyster beds. A long-standing cultural tradition is the fishing for pearls that used primitive tools and
involved a high risk on lives. Pearling industry used to be a corner stone of the national economy until the last
century when it collapsed following the introduction of cultivated pearls into the international market.
Similarly, the date palm is the most important plant species that influenced the economy and culture of Bahrain.
The date was a major source for carbohydrates in the past and it is still served as part of the hospitality of
Bahraini people. Additionally, the palms provide valuable raw materials which were used in the past for making
many tools important for the daily life and in the present for making various crafts.
Traditional herbal remedies have been undertaken for hundreds of years in Bahrain.
To treat numerous afflictions, fresh plant parts or the whole plant may be directly used, or dried, and subsequently
boiled and extracted prior to consumption to relieve pain and to treat a variety of diseases.
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Camping out during the cooler
months has been a huge draw
for people, but many times it
has been at the cost of the 		
environment.

THREATS TO BIODIVERSITY
Following the discovery of oil in 1932, the economy and culture of Bahrain have witnessed dramatic changes
leading to increasing stresses continuously threatening the biodiversity components.
Urbanization is the major human-induced threat to the biodiversity of Bahrain. For instance, the expansion
of residential areas in the northern Bahrain has noticeably reduced the cultivated area. The northern and
northeastern coastlines of the country have been modified by infilling operations intended to create suitable
lands for the rapidly developing commercial, industrial and residential sectors. Undertaken in association with
large-scale reclamation projects, dredging generates high turbidity levels in the water column and significantly
impacts submerged habitats.
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Over-exploitation of groundwater resources has resulted in serious drop of groundwater level as well as
deterioration of groundwater quality. As a result, most freshwater springs on land and in the sea have vanished
putting the freshwater biodiversity in the country in a critical status. For example, it is highly likely that the
populations of the Caspian terrapin Mauremys caspica and marsh frog Rana ridibunda have declined following
the drying of freshwater springs. Also, pollution resulting from the discharge of wastewater, industrial and
desalination effluent into the marine environment imposes stresses on marine biodiversity. Similarly, oil pollution
is one of the key threats to the marine environment in the Arabian Gulf where massive oil spills occasionally
cause adverse damages to coastal habitats.

Overfishing associated with the dramatic increase in the number of fishermen and fishing fleet is likely to reduce
the populations of commercial fish species and has been blamed for the increasing decline in landings. Bycatch is another pressure impacting a variety of non-targeted species such as marine turtles. It seems likely that
the seasonal camping in the Sakhir area increases the stress on the naturally harsh desert environment due to
its impacts on the vegetative cover and associated biota.
Some invasive species have successfully colonized Bahrain and posed high risk on local biodiversity. For
example, the wide spread of Indian house crow Corvus splendens is alarming. The crow has been evidently
reported to attack the nests of indigenous bird species
Collection of eggs and chicks of sea and land birds is occasionally practiced. For example, it is likely that the
population of the white-cheeked bulbul has been influenced by poaching and local trade.
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Expansion of the urban areas
and increased need for
housing has reduced many
green areas to concrete
jungles. Landscapes such as
these have become a rarity.

BIODIVERSITY CONSERVATION
Many efforts have been made by Bahrain in an attempt to conserve biodiversity and to promote the sustainable
use of biodiversity components. These efforts include developing environmental policies and implementing
conservative measures
The legal framework of national policies pertaining to the conservation of biodiversity in Bahrain is derived
from the national constitution. For example, Article 9h requires the State to take the necessary actions and
arrangements to maintain the environment and to preserve the wildlife “The State shall take the necessary
measures for the protection of the environment and the conservation of wildlife”.
Adopted in 2006, the National Environment Strategy outlines the strategic vision steering the plans and
programs intended to promote the conservation of biodiversity in Bahrain. These visions have been reflected
in the National Biodiversity Strategy and Action Plan (NBSAP) which was developed in 2007 with wide
involvement of concerned ministries, research and academic institutions, media, private sector, local people
and non-governmental organizations. The NBSAP includes a number of proposed programs targeted to meet
the national priorities pertaining to the conservation of biodiversity.

Chapter seven

Outlining the strategic vision of the country for the coming years, the National Economic Strategy 2030 includes
plans dedicated to biodiversity conservation. Through the National Economic Strategy 2030, the requirements
of biodiversity conservation have been integrated into the plans and programs of other relevant sectors (such
as urbanization and sanitary).
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Numerous measures have 		
been undertaken to promote
conservation and sustainable
use of the components of biodiversity.

To promote the translation of policies into actions, the conservation policies have been incorporated into
national legislation. Of particular reference, Decree (2) 1995 with respect to the Protection of Wildlife,
Decree (21) 1996 with respect to the Environment and Decree (20) 2002 with respect to the Regulation of
Fishing and Exploitation of Marine Resources include provisions encouraging the conservation and the
sustainable use of biodiversity. Additionally, numerous Prime Minister and Ministerial Orders have been
issued for specific conservation issues such as the declaration of protected areas and the protection of
rare and endangered species.
Additionally, Bahrain has contributed to the international efforts pertaining to the conservation of biodiversity
by joining and implementing the provisions of relevant multilateral agreements. For example, Bahrain is a party
to the Convention on Biological Diversity, the Convention on Wetlands of International Importance Especially
as Waterfowls Habitat (RAMSAR), Convention on the Conservation of Wildlife and Natural Habitats in GCC
Countries in addition to the Kuwait Regional Convention for Cooperation on the Protection of the Marine
Environment from Pollution.

Chapter seven

The declaration of protected areas has been adopted by Bahrain as a tool for the conservation of sensitive
habitats and their associated biota. At present, there are six declared protected areas in Bahrain; namely:
Tubli Bay (a productive shallow bay important for mangrove, birds and fisheries species), Hawar Islands
(an archipelago of international importance for birdlife), Mashtan Island (an offshore island bordered by
seagrass beds), Araad Bay (a sheltered bay important for birds), Abulthama (offshore coral reef with a
considerable variety of coral and fish species) as well as Al-Areen Wildlife Park and Reserve (a desert
area including a zoological and botanical park as well as a breeding center for threatened species). As an
example of in-situ conservation inside the protected areas, strict protection measures in Hawar Islands,
including restriction on public access and complete ban of non-sustainable fishing and hunting activities,
have maintained those islands in an almost pristine condition. As a result, the globally important feeding
and breeding grounds of migratory and resident seabirds as well as the second largest herd of dugongs
in the world enjoy full protection on Hawar Islands and their surrounding waters.
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Al Areen Wildlife Park has 		
a modern facility to encourage
Bahrain’s ancient heritage of
falconry.

Human activities imposing potential adverse impacts on local biodiversity are regulated. In accordance to the
national legislation, hunting and poaching of wildlife animals and uprooting of wild plants are prohibited in all
landmass and territorial waters of Bahrain. Of particular reference, palms, pearl oysters, dugongs, dolphins,
Socotra cormorant, osprey, sooty falcon, white-cheeked bulbul, hubaras and turtles are protected by law.
Additionally, the cross-boundary transfer of threatened species, in particular falcons, is under control at the ports
of Bahrain. All key developments are subjected to mandatory Environmental Impact Assessment (EIA). The EIA
aims to identify, to assess and to mitigate likely environmental impacts associated with various human activities.
Fishing activities are managed to minimize their associated impacts on marine biodiversity. The management
efforts include, inter alias, ban of destructive fishing gear, promoting of traditional fishing methods such as
the wire (gargoor) and barrier (haddrah) traps, seasonal ban of shrimp trawling and imposing restrictions on
the number of fishing permits. Industries are obliged to employ modern technologies to recycle or minimize
the pollution loads in the effluent they generate. The quality of wastewater, industrial and desalination effluent
discharged in the marine environment is periodically monitored.

Chapter seven

In an attempt to reduce the increasing pressures on the already limited freshwater resources, wastewater is
being treated to tertiary level using state-of-the-art technologies and, subsequently, used for irrigation purposes.
Also, financial support is provided to farmers to encourage them to employ modern irrigation techniques. The
temporal and spatial extents of camping activities have been restricted and intensive awareness campaigns
have been launched in an attempt to minimize the impacts of camping on the desert wildlife. As a precautionary
approach intended to minimize the potential impacts of invasive alien species, the import of plants as well as
dangerous animals is regulated. Also, a program has been implemented to compact the spread of Indian house
crow in the residential areas around Bahrain.
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012

Located 20 kms to the 		
southeast of the mainland, 		
Hawar Islands has the highest
level of eco-system integrity.

Identification surveys are important as an initial step to identify and to prioritize areas and species according
to their conservation values. Two extensive marine ecological surveys, supported with state-of-the-art satellite
imagery, were conducted in 1985 and 1998-1999. The findings of the surveys have been used for conservation
purposes. Also, in collaboration with the private sector, Bahrain conducted in 2006 a comprehensive survey
aiming to identify the population size and the spatial distribution of dugongs, turtles and dolphins in the territorial
waters of Bahrain.
Captive breeding programs implemented by Al-Areen Wildlife Park and Reserve have succeeded in sustaining
captive populations of local rare and endangered species such as the sand gazelle, white-cheeked bulbul,
marsh frog, Caspian terrapin as well as spiny tailed lizard. As part of its contribution to the regional conservative
efforts, Al-Areen also maintains breeding populations of exotic faunal species representative of the wildlife
of the Arabian region. For example, the captive breeding and re-introduction programs adopted by Al-Areen
Wildlife Park and Reserve have succeeded to restore the populations of some threatened antelope species,
in particular the sand gazelle Gazella subgutturosa marica and the Arabian Oryx Oryx leucoryx. Due to their
outstanding cultural significance, Bahrain has made successful efforts to breed various pure races of Arabian
horses. Additionally, the National Mari-culture Center has contributed to the national programs aiming to
restore the populations of commercial fish species by releasing thousands of juvenile fish into the territorial
waters. Similarly, the Date Palm Tissue Culture Laboratory at the Agricultural Affairs has implemented a
promising program for the propagation of highly commercial varieties of date palms using advanced tissue
culture techniques.
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In the long history of human
settlement on the planet, 		
biological resources were 		
exploited in a way that ensured
their viability. Today the story
has changed globally.

Future Vision
The key long-term objectives pertaining to the conservation and sustainable use of the components of
biodiversity in Bahrain:
n

n

n

n

013

To prepare the National Biodiversity Strategy and Action Plan (NBSAP) and to establish a
national biodiversity committee (chaired by the Public Commission for the Protection of Marine
Resources, Environment and Wildlife and comprised from all relevant stakeholder) that should
be obliged to prepare and implement the proposed NBSAP.
To strengthen co-operation with concerned regional and international bodies taking into
consideration the commitments and guidance of regional and international legislations with
particular reference to the Convention on Biological Diversity, Kuwait Regional Convention
for Co-operation on the Protection of the Marine Environment From Pollution as well as
the Protocol concerning the Conservation of Biological Diversity and the Establishment of
Protected Areas in ROPME Sea Area. The aspects of co-operation should include, inter alias,
the establishment of regional and international networks promoting the flow of information in
addition to adopting effective contingency plans to conserve biodiversity, particularly those
relative to protected areas and invasive alien species.
Developing a plan to sustainably conserve natural habitats from non-wise uses taking into
account the increasing demands of other sectors. This may be achieved through conducting
extensive ecological baseline surveys, undertaking continuous monitoring programs and
adopting effective rehabilitation activities to restore damaged habitats, in particular coastal
biotopes and date palm farms.
To enforce effective measures endorsing the sustainable conservation of the wild and cultivated
plant cover from environmental deterioration while considering the demands of other sectors
(e.g. housing and agriculture), as well as to restore damaged areas and to sustainably exploit
valuable floral resources, especially medicinal plants.
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n

With greater awareness it
has become a scientific 		
challenge to ensure that
endangered species are 		
identified and conservation
measures enforced.

To restore endangered species via conducting scientific researches identifying the likely
threatened taxa (particularly the endemic ones) and the stresses threatening their sustainability
and, subsequently, implementing effective measures that prevent further deterioration and
restore their populations by means of in- and ex-situ breeding programs, and to contribute in the
international efforts regarding the conservation of threatened species.
To adopt a comprehensive plan intended to combat the spread of invasive alien species in the
local habitats by conducting scientific researches identifying likely invasive taxa and assessing
their potential damages on local biodiversity, and, subsequently, enforcing strict legislative and
administrative regulations on the import and handling of alien species in the local markets, and to
contribute in the relevant regional and international efforts.
To conduct large-scaled continuous monitoring programs identifying the components of local
biodiversity and evaluating their current status, as well as recognizing the stresses threatening their
continuous viability.
To expand the scale of the captive breeding programs currently being undertaken by the Al-Areen
Wildlife Park and the National Center for Marine Aquaculture and to encourage the tissue culture
technology (particularly for date palms) by means of allocating the necessary financial resources
and enhancing the human and technical capabilities.
To establish gene banks for wild and cultivated/domestic floral and faunal species, particularly for
economically important wild plants, and to periodically evaluate the environmental and economic
feasibility of such projects.
To conduct extensive scientific researches pertaining to biodiversity especially those intended to
identify and monitor threatened and potentially economically important species as well as invasive
taxa, and to strengthen the institutional capacity of concerned national academic and research
institutions by means of developing human and technical resources, and to establish a central
biodiversity database including all biodiversity information and to link it with relevant regional and
international networks.
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∑ To increase the human resources allocated for the biodiversity sector and to establish and
maintain training programs developing specialized human capabilities paying particular
attention to those pertaining to taxonomy, monitoring, rehabilitation, legislations, management
of protected areas and exchange of information, and to enhance those capabilities by expertise
exchange with concerned regional and international parties.
To develop the biodiversity technical capabilities through allocating the necessary financial
resources to concerned national organizations and supporting their efforts to acquire and
utilize modern equipment and techniques in the identification, monitoring and restoration of
biodiversity as well as information technology, particularly the Geographical Information System
and to ensure integrated technical co-operation among those organizations.
To raise the financial resources allocated to the biodiversity sector, and to diversify the sources
of income through encouraging the private sector to contribute in the conservation and
sustainable use of biodiversity, enforcing the pollutant-pays principle, and allocating part of the
eco-tourism’s returns to meet the financial demands of the biodiversity sector.
To enforce and periodically update national legislations aiming to conserve and to promote the
sustainable use of biodiversity paying special attention to threatened species, over-fishing as
well as protected areas, and to develop the human resources involved in the monitoring of the
enforcement of those legislations.
To meet the obligations of Bahrain towards the signed/accessed/ratified biodiversity
international legislations, in particular the Convention on Biological Diversity and to investigate
the feasibility of ratifying other relevant legislations such as the Convention on Migratory
Species of Wild Animals and the Convention on International Trade in Wild Animals and Plants
as well as Cartagena Protocol on Bio-safety.
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The national urbanization
strategy has ensured that
eco systems are preserved
through effective management
and physical planning.

∑ To expand the spatial scale and to establish a national integrated network of protected areas
taking into account the needs of other sectors, and to develop and maintain comprehensive
plans for the effective management of these areas through preparing national guidelines for
the identification, prioritization, and categorization of the protected areas, adopting continuous
identification and monitoring programs in addition to imposing strict controls on likely humaninduced stresses on biodiversity.
∑ To prepare a national urbanization strategy ensuring the incorporation of the needs of
conserving biodiversity into the initial phases of physical planning, and to impose strict
regulations on the non-sustainable urbanization activities (including the band of development
in biologically sensitive areas) with a trend to expand the environmental compensation and to
employ modern technology in an attempt to mitigate the potential adverse impacts of dredging
and reclamation operations on biodiversity.
To adopt programs promoting the protection of biodiversity from environmental pollution,
and enforcing effective measures to combat all forms of pollution (inter alias, oil pollution,
industrial and wastewater discharges, pesticides and solid waste) and to implement the relevant
national and regional contingency plans in conjugation with raising public awareness about the
influences of pollution on biodiversity.
To protect wildlife from hunting through developing legislations imposing tight restrictions on
all sorts of non-sustainable hunting of animals in the sea and on the land, and banding the
commercial handling of wild animals, particularly endangered species.
To endorse ecotourism as a potentially valuable sustainable use of the biodiversity components
after implementing strict regulations mitigating its likely adverse influences on various forms of
life, which may inter alias, include the adoption of continuous control and monitoring programs.
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SOLUTIONS AND RESOLUTIONS
•

Updating the National Biodiversity Strategy and
Action Plan (NBSAP) taking into consideration the
national priorities and the international Biodiversity
Strategic Plan 2020.

•

Establishing the National Biodiversity Steering
Committee which shall provide guidance steering the
national biodiversity policies and conservation efforts.

•

Expanding the spatial scale and ensuring the
integrity of the national protected areas network and
promoting effective environmental management
inside the declared protected areas.

•	Developing a national list of rare, endangered as well
as economically and culturally-important species and
enhancing the conservation of these species.
•

Preventing the introduction of invasive alien species
to the Kingdom of Bahrain and combating their
spread in the local environment.

•

Conducting continuous monitoring programs
identifying the components of local biodiversity and
evaluating their status and trends.

•

Expanding the scale of the captive breeding
programs undertaken by the Al-Areen Wildlife Park,
National Center for Marine Aquaculture and Date
Palms Tissue Culture Laboratory.

•

Establishing gene banks for the local races and
varieties of animals and plants, respectively, with
particular focus on endemic races and varieties.

•	Raising the financial resources allocated to
biodiversity conservation, and diversifying the
sources of income through encouraging the
contribution of private sector, enforcing the
pollutant-pays principle and promoting eco-tourism.

The date palm may well be the
world’s oldest food producing
plant, and an important part of
Bahrain’s economy for 		
centuries.

n

n

n

To raise public awareness, including that of decision makers. regarding the importance and
benefits of the conservation and the sustainable use of biodiversity, and to involve the public –
including the local people and NGOs, as key counterparts in the programs aiming to conserve
biodiversity. This may include incorporating the requirements of protecting biodiversity within
the national educational curricula through close co-operation with the Ministry of Education.
To protect the national heritage associated with biodiversity, such as that pertaining to pearl
diving, freshwater springs and palm palms paying special regards to protecting the sustainable
traditional agricultural and fishing methods by means of developing and maintaining appropriate
legislations and awareness programs.
To evaluate the national strategies and action plans of the agricultural and fisheries sectors in
attempt to assure the sustainability of the exploited resources, and to promote the conservation
of non-target species from non-wise activities.
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001

The waters surrounding Bahrain
are rich in marine life with a
great biodiversity that includes
extensive grass beds, mud flats
and coral reefs.

002

Over exploitation of the waters
and indiscriminate fishing
practices have resulted in the
decline of Bahrain’s fisheries.

Biological Resources
IN THE KINGDOM OF BAHRAIN
Dr. Ebrahim Abdul Qader

Marine Biological Resources
Habitat diversity, bathymetry, and physical characteristics have played a significant role in determining the
marine biological resources of the Kingdom of Bahrain (Al Zayani and Abdulqader, 2008). Fishes, crustaceans,
mollusks, and jellyfishes are the main groups exploited depending on the 16 species/group of species, includes:
12 finfish species/group of species, 3 crustacean species and one group of jellyfish species (Abdulqader, 2006).
The Finfish species/group includes: narrow-banded Spanish mackerel Scomberomorus commerson, orangespotted grouper Epinephelus coioides, sobaity bream Sparidentex hasta, pearl-spotted rabbitfish Siganus
canaliculatus, scad Alepes sp., crocodile needlefish Tylosurus crocodiles, grey grunt Plectorhinchus sordidus,
golden trevally Gnathanodon speciosus, mojarra Gerres sp., spotted halfbeak Hemiramphus far, mullets Liza
sp., and emperor Lethrinus sp.. The Crustacean species include swimming crab Portunus pelagicus, green
tiger shrimp Penaeus semisulcatus, and shovelnose lobster Thenus orientalis. Al-Baharna (1986) recorded 238
fish species in Bahrain’s waters belonging to 84 families; out of these, approximately 80 species are frequently
found in fish landings (Al-Radhi, et al., 2006).
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Bahraini total fish landings in 2007 was 15,011MT and valued at 11.3 millions Bahrain Dinars
(1US$=0.378BD) (Directorate General for Protection of Marine Resources, personnel communication).
Finfish, crustaceans, mollusks and jellyfish made up 45.6, 40.3, 1.5, and 11.7% respectively of the 2007
landing. In 2007, Bahrain exported 9,884MT and imported 4,373MT. For the same year, the per capita
fish consumption was 9.1kg, which is considered the lowest rate if compared to the 1995 to 2004 rates,
where they ranged from 12.2 to 18.6kg (Al Radhi et al., 2004). Lower per capita consumption is likely due
to the continuous increase in fish demand due to relatively high growth rates in Bahrain’s population.
Lower catch rates, longer trawling periods, and smaller shrimp sizes, are obvious over-fishing signs for
the Bahrain’s shrimp fishery. While the higher grouper landings were in the 1980s; this was followed by
a prolonged decline period throughout the 1990’s. Recent grouper landing levels have not reached the
level of the 1980’s (Zainal and Abdulqader, 2009).
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003

Bahrain’s skyline reflects the
old and the new. Fishing boats
once a symbol of wealth, against
skyscrapers modern symbols of
economic prosperity.

Fisheries
The 2004 fishery census revealed the presence of 8,237 fishermen; 57.1% of these were full-time.
(Al Radhi et al., 2004). These fishermen operated from 2727 boats; 87.4% of these were small boats
powered by outboard engines. The total length of the small boats ranged from 4 to 11m; while lengths of
the big boats ranged from 8 to 23m (Abdulqader et al., 2004). Big boats are powered by inboard engines
and most of them are used in shrimp trawl fishery.
Based on a questionnaire survey conducted in 2001 (Abdulqader et al., 2004) it was found that 63.8%
of fishermen were using GPS navigators, 4.4% were using fish finders, 16.8% were using depth
finders and 2.2% were using radios. The illiteracy rate among these fishermen was 7.6%, with most
(41%) fishermen holding secondary certificates and 3.3% holding university certificates. This indicates
that a considerable percentage of Bahrain’s fishermen are able to seek information and upgrade their
technology adaptation.
Fishing gears are categorized into stable/passive and mobile/active gears. Barrier and wire traps are
typical example of passive gears, while shrimp trawl is typical example of active gear. In addition, gillnets,
hooks and lines and loglines are also used in Bahrain waters as stable and mobile gears. Since mid1980s several gears were introduced into Bahrain waters, this includes mainly: drift gillnet, pelagic and
bottom longlines and wire traps for catching crabs (Abdulqader, 2006).
Impact on the Environment
Fishing, like other anthropogenic activities, can have a negative impact on the marine ecosystem and its
biodiversity. This impact can be attributed to fishermen’s attitude and to the deployed fishing gear. Fishermen’s
irresponsible behavior can be detected in several ways e.g., catching small sized fish, using illegal gear, littering
the sea, careless anchoring, dumping of structures with the aim of aggregating fish.
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A number of decrees prohibit
fishing in specified areas.

Beside the target species, fishing gears remove several unwanted flora and fauna species that encounter or are
attracted by the fishing gear. This portion of the catch is defined as bycatch. 92 finfish species belonging to 44
families were found in shrimp trawl bycatch (Abdulqader, 2002). The fish to shrimp ratio ranged from 1.5-31:1
and 0.9-21:1 on a weight and number basis respectively. Shrimp trawl fishery was found to be responsible for
the death of 63 Green and three Loggerhead turtles in 2008 (Abdulqader and Miller, draft report). Milk shark
Rizoprionodon acutus dominated the Spanish mackerel gillnet bycatch (Abdulqader, 2001). Furthermore,
macrofauna species such as dugongs, dolphins, turtles, sharks and birds are likely to get entangled in drift nets
and loglines (Anonymous, 2101).
Fishing gear, especially the mobile gear causes physical destruction and changes to marine habitats (Watling
& Norse, 1998). These usually include coral reef destruction, reduction of sea grass and algal areas and silt
generation. In addition, abandoned fish traps and gillnets can cause continuous loss of biomass creating a
“ghost fishing” problem particularly if the traps are made from non-degradable materials.
Green Actions
The Public Commission for Protection of Marine Resources, Environment and Wildlife (PCPMREW) is
responsible for managing and protection of fishery resources as well as the protection of wildlife and
environment. The 2002 fishery law provided the legal basis for managing Bahrain’s fishery resources in
a responsible manner. The Coast Guard is the responsible body for enforcement of fishery regulation. In
addition, the PCPMREW has developed its own enforcement team, which provides further support to the
enforcement of fishery regulations.
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Bahrain has declared six marine protected areas (MPA) within its territorial waters; these include Ras
Sanad Mangrove Natural Reserve, Hawar Islands Natural Reserve, Mashtan Island Natural Reserve,
Dohat Arad Reserve, Tubli Bay Reserve, and Hayr Bulthama Marine Reserve (Al Zayani et al., 2009).
MPAs provide natural shelters for fish species to successfully perform their bioactivities.
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SOLUTIONS AND RESOLUTIONS
•	Adopt regulations and technology to minimize
the impact of fisheries on environment and the
population of marine macro fauna, including
dugongs, marine turtles and dolphins.
•

Conduct questionnaire-based surveys to estimate
the by catch from each fishery type.

•

Implement a buy-back scheme to reduce the
number of shrimp trawlers.

•

Provide basic biological and fishery information
for several key species.

•	With regard to migratory species, it is
recommended that data collection be conducted
in collaboration with concerned countries of the
region.
•

Increase the accuracy of fishery statistics.

•

Integrate fisheries statistics by combating illegal,
unreported and unregulated (IUU) fishing.

The government has designated
several areas as marine protected
areas where fish are allowed to
flourish and multiply.

The PCPMREW has issued several fishery management decrees. Part of these prohibit fishing in specific
areas (such as Decree 13, 2005), other prevent the catching of specific fish type or use of specific
fishing gear, (e.g. Decree 2, 2007, Decree 9, 2009). While the decree No. 8 of the year 2005 sets out
the conditions, requirements and specifications for building artificial reefs and fish aggregate devices.
Further, the decree No. 3 of the 2003 prohibits catching of dugongs, marine turtles and dolphins in the
waters of Bahrain.
Recommendations
The FAO Code of Conduct for Responsible Fisheries (FAO, 1995) provides useful guidelines to attain
sustainable management of Bahrain’s fishery resources. Bahrain’s requirements should be integrated
into a fishery strategic plan which should specify tasks, programs, action plans, budget and other details.
The strategic plan may achieve the following main objectives:
n
n

n
n

n

Prevent overfishing and encourage the sustainable utilization of the fishery resources.
Elevate transparency in fishery management and promote responsible manner and cooperation
among stakeholders and partners.
Reduce fisheries impacts on environment and biodiversity.
For highly migratory species, promote regional fisheries monitoring to include fisheries
department of all countries found in the range.
Increase the accuracy of fishery statistics, and to integrate fisheries statistics by combating
illegal, unreported and unregulated (IUU) fishing.
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001

The waters around Bahrain
support a variety of coastal
habitats, including rocky shores,
sandy beaches, mangrove
swamp and salt marshes.

MARINE AND COASTAL ENVIRONMENT
Mr. Abdulqader Khamis

The marine environment in Bahrain provides valuable services to many sectors. Adopting the Integrated
Coastal Area Management shall provide a solid framework through which all relevant stakeholders
can be effectively involved. This approach does not just ensure that the interests of all parties are well
protected, but, also, their conservation responsibilities are clearly highlighted and marked. The latest
application of Strategic Environmental Planning as well as Strategic Environmental Assessment during
the development of key sectoral policies (i.e. urbanization and sanitary strategies) is promising. To this
end, the promotion of these strategic tools will aid in mainstreaming the requirements of the conservation
of the marine environment into the early phases of various developments. The conservation of the
marine environment is a mutual responsibility of all parties who are urged to play their role to ensure the
sustainability of the marine resources for the current and future generations.
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Despite its noticeable harshness, the marine environment bordering the islands comprising the Kingdom
of Bahrain has significantly contributed to the economy and continued to dramatically shape the social
life in Bahrain. Over thousands of years, there has been an intimate relationship between Bahraini people
and their marine environment. Unsurprisingly, hence, the conservation of the marine environment is
indeed embedded in the Bahraini culture and has been inherited generation-after-generation.
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002

Seagrass beds along the coast
provide a feasting ground for
endangered species such as the
Green Turtle.

Physical Characteristics
The territorial waters of Bahrain are characterized by extreme environmental parameters, especially
temperature, and salinity, as well as dynamic tidal movements, which create a harsh environment. This
environment has a pronounced influence on the distribution of coastal habitats and their associated
marine biota.
Coastal temperatures are highly fluctuated between winters and summers within a wide annual thermal
range. Seawater temperature may rise up to 38 oC during summer months and may drop to 14 oC during
winter months.
Similarly, salinity around Bahrain could be considered extreme in comparison to the levels recorded in
other open seawaters around the world and featured by apparent daily and seasonal fluctuations. Due
to the pronounced influence of tidal movements, salinity increases towards the south and often reaches
80%o in some shallow tidal pools. Also, the magnitude of salinity in Bahraini waters usually increases
during ebb tide by 1 - 7%o, especially in the southern areas.
The tidal regime around Bahrain is semi-diurnal with a maximum annual tidal range of about 2 meters and
the net water circulation is clockwise. As a natural phenomenon moderating the thermal stress imposed
on intertidal and inshore subtidal biota, the lowest tide occurs during the night in summer and during the
day in winter.
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Marine habitats provide valuable
foraging grounds for some
globally-endangered species.

Seasonal Variations
Clear seasonal variations are exhibited in terms of physical and biological features, particularly within
the intertidal area and inshore waters. Two major seasons separated by two short transition periods are
identified in the marine environment of Bahrain. Winter extends from December to March followed by
short spring in April, while summer extends from May to October followed by autumn in November.

Marine Habitats
Despite its small physical area and short coastline, the waters around Bahrain support a diversity of
coastal habitats, which represent almost all the key habitat types found in the Arabian Gulf.
The intertidal area in Bahrain is covered by a range of coastal habitats, such as rocky shores, mud flats,
salt marshes, sabkhas, mangrove swamps and sandy beaches
The limestone cliffs of some Hawar islands, such as Umm Hazwarah and Al-Wakurs, are the only few examples
of classic rocky shores found along the coastline of Bahrain. This habitat provides favorable nesting sites for
some important bird species, namely sooty falcon Falco concolor and osprey Pandion haliaetus.
Mud flats are usually restricted to some relatively sheltered areas, such as Tubli Bay, Ras-Hayan and Rubud
Islands. In Bahrain, mud flats are distinguished by high primary productivity and they represent important
feeding grounds for resident and migratory shore birds, like the greater flamingo Phoenicopterus ruber.
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Similarly, salt marshes are not common in Bahrain and can be found in Ras-Hayan and Hawar Islands.
Mangrove shrubs naturally grow in Tubli Bay where the black mangrove Avicennia marina forms a very
environmentally-important habitat found no where else in Bahrain. Additionally, transplanted mangrove
grows in Araad Bay.
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Human activities impose serious
challenges to the already
threatened coastal and marine
environment.

Classic sandy beaches are restricted to the south, south-west and some offshore islands, such as
Mashtan and Um-Jalid. In contrast, the rocky substrate covered by a sand veneer is a dominant habitat
in the intertidal and subtidal areas around Bahrain.
Similarly, subtidal habitats in the Bahraini waters are diverse and include seagrass beds, algal beds,
subtidal sands, subtidal muds, and coral reefs. Seagrass bed is one of the most distinct marine habitats
in Bahrain in terms of its environmental and economic importance. Spreading along an extensive area
off the northern, southern and eastern coasts, seagrass beds are important feeding grounds for some
endangered species such as sea-cows Dugong dugon and the green turtle Chelonia mydas. The economic
value of this habitat stems from its importance as a feeding ground for the commercially important
rabbitfish Siganus canaliculatus, a nursery area for the commercial prawn Penaeus semisulcatus, and a
refuge for a high density of the pearl oyster spat Pinctada radiata.
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Coral reefs in Bahrain form an environmentally sensitive biotope. Several extensive reefs are located in
the shallow waters off the northern and eastern coastlines, such as Fasht Adhm, Fasht Jarim, Khawr
Fasht and Abulthama. Around 31 coral species belonging to 19 genera as well as five distinct clusters
of coral species have been reported in the coral community of Bahrain. Despite their low coral cover,
Bahraini reefs support diverse fauna and flora communities. For example, around 55 species belonging
to 22 different families of reef fish have been recorded around Bahrain. Reefs are generally known by local
people as “Fashts”; a shallow rocky substrate usually exposed during low tide. Reefs have continuously
played significant economic and social roles in Bahrain. For example, Bahraini fishermen use the wire
traps, known locally as “gargoors”, to catch commercial fish species of high market values.
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Sand dredging and coastal zone
reclamation activities subject the
coastline to severe pressure.

Human Impact
Even though the physical environment of Bahrain is so harsh that some marine biota survive just below
their maximum tolerance levels, human activities impose additional pressure on the marine environment.
Coastal development, fishing, sewage and industrial discharges as well as oil pollution are major activities
continuously threatening the marine environment.
Due to the small area of the country and the increasing demand on land, new lands are gained through
infilling shallow coastal areas using suitable materials provided by extensive marine dredging operations.
These new lands become available for various urban, commercial, industrial, and recreational
developments. As most coastal development takes place in the intertidal areas and inshore shallow
waters, reclamation reduces the productivity of the marine environment.
Similarly, over-fishing, trawling and by-catch force considerable pressure on marine biota.
Several desalination plants and large industries continuously discharge polluted effluent in the coastal
waters. Secondarily-treated wastewater is discharged into Tubli Bay releasing high loads of organic
matter and nutrients in the marine environment.

Chapter nine

Due to the location of Bahrain in the center of the Arabian Gulf, the Bahraini coastline is often subjected
to massive chronic oil pollution.
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Extensive coral reefs are located
in the shallow waters around the
northern and eastern coastlines.

Table 1: Pressures and Threats to the Marine and Coastal Environment
Land-Based Sources

Coast-Based Sources

Sea-Based Sources

- Wastewater treatment plants

- Harbours

- Oil tankers

- Water desalination plants

- Coastal zone reclamation

- Offshore oil pipelines

- Industrial activities

- Tourism and leisure complexes

- Marine dredging

CONSERVATION EFFORTS
Bahrain has exerted many efforts in response to the natural and human-induced stresses threatening the
marine environment. These efforts may take the form of initiatives, environmental and sectoral policies
as well as conservative measures.

Chapter nine

In 2006, Bahrain officially adopted its National Environment Strategy which was prepared following
a participatory approach. The National Environment Strategy dedicates a chapter to the marine
environment and calls for adopting the principles of integrated coastal area management to promote the
conservation of the marine environment in a sustainable manner. Recently, Bahrain adopted its National
Economic Strategy which outlines the strategic vision of the country for all sectors up to year 2030.
Through the National Economic Strategy 2030, the requirements of the sustainable conservation of the
marine environment have been mainstreamed into relevant sectoral and cross-sectoral strategies and
plans (such as urbanization, power and sanitary). National policies pertaining to the conservation of the
marine environment are also derived from Decree (20) 2002 with respect to the Regulation of Fishing and
Exploitation of Marine Resources, Decree (21) 1996 with respect to the Environment and Decree (2) 1995
with respect to the Protection of Wildlife. Additionally, numerous national legislations have been issued in
attempt to implement the national policies aiming to conserve the marine environment.
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Bahrain’s coral reefs support a
diverse range of flora and fauna,
and play an important social and
economic role.

In fulfillment of its obligations towards the international community, Bahrain has contributed to the
regional and international efforts pertaining to the conservation of marine environment. For example,
Bahrain is a party to the Kuwait Regional Convention for Cooperation on the Protection of the Marine
Environment from Pollution; Convention on the Establishment of a Regional Commission for Fishing
Grounds; International Convention on Civil Liability for Oil Pollution Damage; International Convention
for the Prevention of Pollution From Ships (MARPOL); Convention on Biological Diversity in addition to
the Convention on Wetlands of International Importance Especially as Waterfowls Habitat (RAMSAR).
Of particular note, Bahrain is an active member state in the Regional Organization for the Protection of
Marine Environment (ROPME) and has actively participated in developing the plans and implementing the
programs adopted by ROPME to assess the status of the Arabian Gulf and to minimize the natural and
human-induced stresses. Bahrain, also, is hosting the Marine Emergency Mutual Aid Center (MEMAC)
which operates under the merit of ROPME and it is responsible for compacting marine pollution,
particularly oil pollution.

Chapter nine

All proposed major developments, such as reclamation and dredging, oil exploration and large industries,
are subjected to mandatory Environmental Impact Assessment (EIA) in attempt to develop appropriate
efficient mitigation measures to offset the likely impacts of the projects on the marine environment. The
EIA study covers a wide range of environmental attributes, such as bathymetry, hydrodynamics, ecology,
water quality, sediment quality, socio-economics (with particular focus on fisheries), groundwater, air
quality, noise and vibration, landscape as well as health and safety. The EIA study results in the production
of an Environmental Management Plan (EMP) which is mandatorily-implemented by the developer and
contractors to ensure their compliance to the environmental requirements.
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The discharge of liquid wastes
into the marine environment
is monitored by government
commissioned programs to
ensure the safety of wildlife such
as the greater flamingo.

All land- and sea-based human activities of potential adverse impacts on the marine environment, such
as reclamation, dredging, industries and fishing, are regulated and continuously managed. For example,
the National Economic Strategy 2030 has adopted the creation of small artificial islets as an approach
to mitigate the likely influences of reclamation on the intertidal area and to reduce the likely interference
with water circulation.
State-of-the-art technologies have been adopted by mega-industries to recycle or to treat the industrial
effluent before being discharged into the marine environment. For example, a program implemented in
2008-2009 in partnership with all sand washing plants operating in Bahrain has resulted in a complete
ban of and the recycling of all sand washing effluent generated. Also, a significant portion of the domestic
wastewater is treated -using advanced technologies- to the tertiary level and subsequently re-used
mainly for agricultural purposes. It is planned that all wastewater generated in Bahrain is to be treated
and recycled in the near future.

Chapter nine

Management of fisheries in Bahrain has been undertaken since 1960s to ensure that the fisheries
resources are exploited in a sustainable manner. All destructive fishing gear, such as explosives, poisons
and polythene nets, are legally prohibited and large-scale industrial fishing has been banded. During the
recruitment season, Bahrain annually enforces full closure on shrimping activities. In attempt to protect
threatened animals from fishing activities, catching or harming all marine turtles, dolphins and sea cow
species are legally prohibited.
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To promote fish stock and marine life, artificial reefs have been deployed at selected offshore areas. The
artificial reefs appear to establish a biologically diverse habitat in areas which are often described as
“marine deserts”. They form hard substrata encouraging the settlement of macro-algae and sessile fauna
and provide refuge for a variety of fish.
The National Mariculture Center is one of the leading facilities in the captive breeding of commercial
fish species in the Arabian Gulf. The center has successfully proliferated selected fish species of high
commercial value. As part of the ongoing programs of the center, thousands of juvenile fish are regularly
released into the marine environment to reduce the stresses posed by over-fishing on the commercial
fish populations.
Representing around 83% of the total number of protected areas in Bahrain, there are at present 5
declared marine protected areas in Bahrain; namely Tubli Bay (a productive shallow bay), Hawar
Islands (an archipelago of international importance for birdlife), Mashtan (an offshore island), Araad Bay
(a sheltered bay) and Abulthama (offshore coral reef). At attempt has been made to ensure that the
declared protected areas form an integrated network and include all key habitat types found in the
Bahraini waters.

Chapter nine

In coordination and collaboration with the Public Commission for the Protection of Marine Resources,
Environment and Wildlife, the oil company BAPCO has recently declared an area sited within their property
as a Special Management Site. The company has expressed its well and readiness to implement strict
environmental regulations in that area owing to its importance to migratory and resident shore birds.

solutions and resolutions
• Incorporating the integrated coastal area
management and the ecosystem approach in the
national planning and decision-making processes.
• Mainstreaming the considerations of the conservation
of marine environment into the strategies, plans
and programs of all relevant sectors, particularly the
urbanization and industrial sectors.
• Increasing the incentives allocated and introducing
modern techniques to the fisheries sector in attempt
to ensure the sustainability of fishing activities.
•	Rehabilitating the deteriorated marine habitats and
restoring the declined marine biota populations.
•	Strengthening the regional and international
cooperation in the conservation of marine
environment and establishing trans-boundary
protected areas with neighboring countries.
• Using modern recycling/treatment technologies
and implementing strict environmental monitoring
programs to combat all forms of pollution in the
marine environment.
• Conducting scientific studies and research evaluating
the monetary value of coastal and marine habitats
and the socio-economic importance of the services
provided by marine ecosystems.
• Protecting the national heritage associated with
marine environment with particular emphasis on the
sustainable traditional fishing methods.
•	Raising public awareness regarding the importance
and benefits of marine environment conservation
and strengthening the role of local people in the
conservation efforts.

Environmental monitoring is vital to assess the effectiveness of the conservative measures undertaken.
The quality of industrial, wastewater and desalination effluent released by all key outlets in Bahrain is
periodically monitored against national environmental standards. Similarly, the quality of the ambient
marine environment bordering selected mega-outlets is monitored on a regular basis. Additionally, the
quality of sea water, sediment as well as sessile biota is monitored at selected permanent coastal and
offshore monitoring stations. In terms of the identification surveys, extensive marine ecological surveys,
supported with state-of-the-art satellite imagery, were conducted in 1985 and 1998-1999. The surveys
resulted in the production of comprehensive marine habitat maps classifying marine habitats and
prioritizing intertidal and subtidal areas in terms of their ecological as well as socio-economic sensitivity.
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Rapid commercialization and
urbanization has changed the
face of Bahrain’s landscape.

002

The ecosystem provides an
important dwelling place for many
rare and migratory species of
birds.

Environmental Control
Land Base Activities & Marine
Pollution Control
Mr. Mirza Salman Khalaf

Introduction
Coastal marine pollution originates in Bahrain mostly from fixed or mobile offshore facilities and from land
based activities, whether through water, through the atmosphere or directly from the coast. The rapid
industrial development and commercialization of the country that is taking place is a problem, as it is in
many other coastal countries. Diversified industries, financial centers and large workshops are being
planned and built on indiscriminately along the Coastal Zone.
The marine and coastal environment of the Kingdom of Bahrain covers 7,510 km2, about 92% of the kingdom’s
total area. Ninety percent of the population is concentrated in the coastal zone where most water desalination
plants are located. Bahrain has very diverse ecosystems including coral reefs and sea grass that constitute
a major source of feed and a natural habitat for many species of fish, particularly during reproduction period.
Another asset is the algae ecosystem, mudflats, rockflats and sandflats, as well as mangrove trees and
endemic plants. These ecosystems are also an important resting place for resident and migratory birds.
Bahrain’s regional waters are also home to many rare and threatened species.
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The inshore waters of Bahrain are generally shallow and the intertidal zone is more than 3000m in width
in several places. The Gulf of Bahrain is less than 10m deep and temperature extremes and salinities,
frequently over 55 ppt at the southern of the Island, which exert strong controls on the marine biota. In
addition, the domination of Sea-grass in the areas has many impacts, including the impairment of coral
reef development.
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Several monitoring programs
have been implemented to keep
track and to provide current data
of pollution levels.

Sources of pollution
Coastal Construction, Dredging and Land Reclamation.
These sources are ranked as the first priority pollution affecting the marine environment, and the
groundwater resources of the Kingdom of Bahrain, and have blocked the natural agricultural drains.
Development projects involved extensive dredging and land reclamation operations, which have been
carried out in the coastal zone of the Kingdom (map No.2).
During the past decades a number of sites along the Coast, such as Sitra industrial area which was
reclaimed in 1973 for the construction of the Sitra power station and the desalination plant. Recently
several new reclamations were completed in Hidd industrial areas and others for residential purposes
(tables 1 & 2)
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Waste matter from industries,
whether liquid, solid or in gaseous
form are obvious pollutants of the
marine environment.

Industrial Facilities
Most industries are located in the eastern coast of the country (map NO. 3). The wastes of these industries
are gases, liquid (industrial effluents) and solid waste.
The following are major industries:
n

Petrochemical industries

n

Aluminum industries

n

Shipbuilding and Repair Yards

∑n Petroleum
n

Sand wash plants

n

Limestone production plants

n

Cement plants

n

Gulf Industrial Investment Company

Sewage Treatment Facilities
The domestic sewage effluents discharged from urban and rural areas of the country.
The quality of the discharged effluent can be classified as follow:

004

n

Treated effluents

n

Generated from various existing sewage treated plants.

n

Partially treated effluents

n

Are generated from septic tank systems.
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The government has enforced
legislation that prohibits the
destruction of habitats and
sanctuaries of marine habitats,
wild life and plant life.

Table 1: Standard of industrial Effluent
The standards apply to effluents at the source and before releasing to receiving water

Parameters

Unit

Monthly Average

Max Value

Floating Particles

mg/m2

Nil

PH

pH

6 to 9

T.S.S.

mg/l

20

35

Temp. Diff.

C

±D 3

-

Turbidity

N.T.U

25

75

B. O. Demand

mg/l

25

50

C. O. Demand

mg/l

150

350

Total Organic Carbon

mg/l

50

-

Total Kjeldahl N.

mg/l

5

10

Oil & Grease

mg/l

8

15

Fluorescent Petroleum matters

mg/l

0.1

0.1

Phenols

mg/l

0.5

1

PHYSIOCHEMICAL

Chapter ten

BIOCHEMICAL

Parameters

Unit

Monthly Average

Max Value

Ammonical Nitrogen as N

mg/l

1

3

Residual chlorine

mg/l

0.5

2

Total Cyanide

mg/l

0.05

0.1

Nitrite (NO2-)

mg/l

-

10

Nitrate (NO3-)

mg/l

-

1

Sulfide

mg/l

0.5

1

Total Phosphate

mg/l

1

2

Arsenic

mg/l

0.1

0.5

Cadmium

mg/l

0.01

0.05

Chromium Total

mg/l

0.1

1

Copper

mg/l

0.2

0.5

Lead

mg/l

0.2

1

Mercury

mg/l

0.001

0.005

Nickel

mg/l

0.2

0.5

Aluminum

mg/l

15

25

Iron

mg/l

5

10

Zinc

mg/l

2

5

No/100 ml

1,000

10000

CHEMICAL

BIOLOGICAL
Total Coliforms
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While infrastructural activity
goes on in full swing, all new
construction and reclamation
projects have to be ratified by the
Environmental Authority.

The treatment plants are:
n

Tubli plant “The main sewage treatment plant”

n

North Sitra plant “in Industrial Area”

n

Nuwaidrat Plant

n

Bani Jamrah Plant

n

Power & Desalination Plants

There are four major power plants in the country, namely:
n

Sitra, Riffa, ALBA and Al Hidd.
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The major desalination plants are:
n

Sitra desalination plant in Sitra Island

n

Al Hidd desalination plant in Muharraq Island

n

Al Door and Abu Jarjor desalination plants in Manama Island ( located in the south of ALBA)

Environmental Legislation & Regulations
Laws and regulations relating to environmental protection have been passed in order to meet with rapidly
increasing development along the costs of the Kingdom.
The first significant measure passed in 1975 was the Law No. (3) on general Health which at that time was
considered to be one of the most comprehensive Laws dealing with human health and environmental
situation. There are 4 articles (61-64) contained provisions establishing requirements at ports, where
ships are not permitted to discharge oil and other pollutions into sea.
An amendment was issued later to this laws by Legislatives Decree No. (16) of 1993 consisting of 3 articles
concerning prohibition on the disposal of harmful substances in the marine environment, and punishment
in case of violation of the provisions of article 63 of this law, which shall be liable for punishment with
imprisonment and a fine not exceeding BD. 50,000, and a fine not exceeding BD. 10,000 in case of
violation of the provisions of articles 64 and 65.
Legislative Decree No. (21) of 1996 with respect to the Environment
This Decree authorized the Public Commission for the Protection of Marine Resources, Environment and
Wildlife to carry out environmental studies, coordinate with different ministries and propose and amend
legislation dealing with environment.
The main related articles in this regard are:
Article No. (4)
n

n

006

Item No. 9: to study the nature of the coastal areas, marine environment and to propose the 		
protection of their resources, development and promote them.
Item No. 10: to lay down and promote preventive measures to limit the marine pollution from 		
soil, other harmful materials and activities, develop and train the manpower to carry out plans for
combating such pollution.

n

Order No. (1) Of 1995 with respect to the prohibited dumping in the Tubli Bay.

n

Order No. (1) Of 1998 with respect to Environmental evaluation projects.
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A cloud of gaseous wastes from an
industry lingers ominously over the
skyline. The challenge is to balance
environmental concerns with
economic and industrial growth.

The most important articles in this orders are:
Article 2
All new projects in addition to the development of current projects, other than houses, residential buildings,
existing in the approved planned areas, shall be subject to providing an application for the evaluation of the
environmental impact of the project or development. The Environment Authority shall decide up on reviewing
the information of that application and the need to provide a report about environment evaluation impact of
such projects, in accordance with the rules and regulations set forth in this order.
Article 12
The Environment Authority shall be the authority responsible for the duty of issuing the environment
license for all projects whether they are related to construction and building of new projects or limited to
mere amendment, development or addition to the list projects which previously been licensed.
Environmental Authority shall issue the environment licenses in all cases whether it is subject to the
condition of the submission of the environment evaluation impact report or not subjected to this condition
and whether the projects submission or non-submission to the aforesaid condition in a genuine or extra
ordinary capacity according to the standards and provision given in this order.
Article No. (18)
Owners of projects which the Environment Authority has approved in addition to the projects indicated in
Article 24 of Legislative Decree No. 21 of 1996 shall maintain an approved register from the Environment
Authority to list the effect of the project’s activity on the environment, provided that it shall include the
following details:
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n

Any modification in industrial operations.

n

Emissions resulting or discharge from

n

Output specifications after the treatment operation and the efficiency of the treatment units use.

n

Environmental follow up and safety.

n

Regular tests and measurements and their results.

n

The person in charge of the follow up.
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Bahrain’s industrial and
construction sectors have stepped
up efforts to work in coordination
with the government to safeguard
the unique ecosystem.

The aforesaid projects shall maintain such registers on an updated basis and regular manner for a period
of ten years from the date of their approval by the Environment Authority.
This register shall be subject to inspection by the inspectors provided for in Article 28 of the above Law.
Article No. (19)
The Environment Authority shall maintain a special register to enter the environment impact reports which
it receives, the result of their examinations and the Authority’s requests from the applicant.
The Authority shall maintain another register for registering the environment licenses issued by the authority
showing the project owner’s name, private activity, date and number of the license issued for him.
Article No. (27)
The destruction of the habitats and sanctuaries of the marine life, wildlife and plants shall be prohibited.
The Protection of Wildlife Law, Issued 1993
This law gave priority to marine habitats and requesting the national committee for the protection of
wildlife to designate protected areas with cooperation of different concerned authorities.
Regulations & Ministerial Orders:

Chapter ten

For the purpose of implementing its objectives, the General Directorate of Environment & Wildlife
Protection cooperate and coordinate with all relevant authorities to prepare drafts of Laws, Legislation
and to issue regulations which ensure the safety, protection and development of the environment.
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Indiscriminate dredging and
land reclamation activities are
among the primary causes for
marine pollution.

The most important Ministerial Orders related to the control of pollution from Land-based activities are:
n

n

Order No. (10) of 1999 and its amendments with respect to the establishment of environmental
standards for industrial effluents discharged from the source and before discharging into the 		
receiving waters (table 3)
Order No. (20) Of 2000 with respect to licensing for sea land reclamation.

Conventions & Protocols
Bahrain ratified and signatory of the following:
Protocol for protection of the marine environment against pollution from land-based sources signatory
May 1990.
n

Basel Convention on the control of Transboundary movement of hazardous waste and their 		
disposal ratified 1992.

n

International Convention on Civil liability for pollution Damages (CLC 92) acceded 1996.

n

International oil pollution compensation fun (IOPC Fund 92) entered into force on first of August 1996.

On 26/12/2006 The Kingdom of Bahrain signed the International Convention for the Prevention of Pollution
from Ships (MARPOL 73/78) and its annexes I, II & V). These annexes entered into force on 27 July 2007.
The Convention includes regulations aimed at preventing and minimizing pollution from ships - both
accidental pollution and that from routine operations - and currently includes six technical Annexes:
- Annex I Regulations for the Prevention of Pollution by Oil.
- Annex II Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk
- Annex V Prevention of Pollution by Garbage from Ships.
Recently Law Decree No. 21 was amended, and draft of this amendment was sent to parliament to
Approve it.
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The environment directly affects
general human health and well
being. National awareness has
played a large role in countering
the effect of pollutants on the
environment.

Table 2: Regional Conventions / Protocols

Convention / Protocols

Dates of Signature

Date of Ratification

Kuwait Regional Convention on the

24/4/1978

1/4/1979

Protection of Marine Environment from
Pollution and its Protocol.
		
Protocol Concerning Marine Pollution

29/3/1989

16/5/1990

resulting from Exploitation and Exploration
of Continental shelf.
		
Protocol for the Protection of the Marine

21/2/1990

16/5/1990

Environment against Pollution from
Land-based sources.
		
Protocol on the control of Marine Trans

17/3/1998

11/7/2001

boundary movements and disposal of
Hazardous wastes and other wastes		

The amended law contains the following articles:
n

Chapter ten

n

n

All marine vessels carrying oil or hazardous materials are prohibited from disposal or dumping oil
or any materials or harmful waste in the marine environment directly or indirectly.
Marine vessels carrying oil or hazardous materials entering national waters must be equipped
with the necessary equipment to combat marine pollution .
Marine vessels carrying harmful substances are prohibited from dumping of hazardous waste,
contaminated materials, garbage or sewage in the marine environment.

n

n

n

Waste and sewage disposal must be done in accordance with the criteria and procedures 		
determined by the decisions executing it.
Captain of a marine vessel or the owner must take adequate actions to protect the marine 		
environment in the event of an accident resulting in pollution .
In case of a ship accident the master is responsible to stop and to combat the oil spill. The 		
carrier, owner, tenant and beneficiary of the ship are responsible for the payment of all costs of
damages, compensation and combat oil spill.

Evaluation of effectiveness of the current measures
Effluent guideline must be followed by all plants discharging their effluent into the marine environment, to ensure
that the potentially highly hazardous chemicals are not being discharged into marine environment. In this
regard General Directorate of Environment & Wildlife (Environmental Affairs) adopted the following measures.
Requesting all industries, through the ministry of industry to perform self monitoring of their effluent to
Environmental Affairs.
This is aimed to ensure the involvement of all sectors in minimizing effluent into environment.
Collecting random samples, so as to ensure quality control and compliance with discharge guidelines.
Moreover, the General Directorate of Environment & Wildlife and the Ministry of Industry have realized
the importance of in cooperating the Environmental Impact assessment (EIA) process for new
industries, whereby both parties have signed a memorandum of understanding, which ensure flexibility
in the fulfillment of their objectives, taking into account the need to promote industrial investment and
sustainable development.
All industries were being asked to promote cleaner technology, pollution control equipment and increase
efficiency and recycling.
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They established a database for all sources of marine pollutants from Land-based sources and activities.
Each was assessed the level of stress to which the marine environment is subjected.
National standards for effluent discharge into the marine environment (table 1) was established.
Periodical monitoring and evaluation programmes were implemented.
Land reclamation and development in Tubli Bay and mangrove areas were prohibited.
From 2009 it became binding for all sand wash plants which are located on Tubli Bay to stop discharging
the silt into the Bay.
Status of Ship Waste Treatment Facilities in the Kingdom:
Ship slop, which is an is oil and water mixture, is transferred from Sitra wharf through sea line No.19 to
tanks 900 and 920 directly. Tanks 900 and 920 contents are finally transferred to Refinery slop tanks
through slop lines for further treatment.
ASRY’s Sludge Treatment Plant was commissioned in August 97 and started receiving sludge for
treatment process, bioremediation started from October 97.
The garbage collection services by NIDDUKI at the Port area needs to be improved, enhanced and
streamlined to cover all port areas and facilities.
Programmes in Progress:

Chapter ten

Its is thought that the privatization of oil spill management services in Bahrain by transferring the
complete responsibility for oil spill management to one contractor under supervision of National Oil Spill
Contingency Plan has been a programme that would be more effective.

SOLUTIONS AND RESOLUTIONS

Table 3: Status of participation of Bahrain in international environmental agreements

•	Self-monitoring by all industries of their effluents
into the environment.

No.

International Conventions / Protocols

• Collect random samples to ensure quality control
and compliance with discharge guidelines.

1

United Nations Convention on the Law of the Sea, 1982 (UNCLOS)

2

International Convention on the Prevention of Marine Pollution by Dumping of Wastes 		

•	A memorandum of understanding between
government and industries, which ensures
flexibility in the fulfillment of their objectives, to
promote industrial investment and sustainable
development.
• Promote cleaner technology, pollution control
equipment and increase efficiency and recycling.

and Other Matter, 1972 with the Amendments 1978/80 (LONDON Convention)
3

International Convention on the Establishment of an International Fund for compensation for Oil
Pollution Damage, 1971 as amended by Protocols 1976 and 1984 (FUND Convention)

4

1992 Protocol to Amend the Convention (FUND Protocol)

•	Database for all sources of marine pollutants from
land-based sources and activities.

5

International Convention on Civil Liability for Oil Pollution Damage, 1969, as amended by

•	National standards for effluent discharge into the
marine environment established.

6

•	Implementation of periodical monitoring and
evaluation programs.

7

• Prohibition of and reclamation and development
in Tubli Bay and mangrove areas, and other
protected areas.
•	Improve streamline and enhance all garbage
collection services.
• Effective management of ship slop.
• Privatization of spill management services.

Protocols 1976, 1984 and 1992 (CLC Convention)
International Convention on Oil Pollution Preparedness, Response and Co-operation, 		
1990 (OPRC Convention)
Basel Convention on the Control of Transboundary Movements of Hazardous wastes 		
and their Disposal, 1989 (BASEL Convention)
8

Convention on wetlands of International Importance, Especially as Waterfowl Habits, 		
1971 (RAMSAR Convention)

9

Convention Concerning the Protection of the World Cultural and Natural Heritage, 1972
(WORLD HERITAGE Convention)

10

Framework Convention on Climate Change, 1992 (Convention on CLIMATE CHANGE)

11

Convention on Biological diversity,1992 (BIODIVERSITY convention)

12

MARPOL 73/78 Convention Aug. 2005.
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001

The Government of Bahrain has
not been caught napping on
environmental issues. Vigilant and
timely measures have ensured that
the country has stayed on the right
side of global recommendations.

002

Diesel vehicle caught by
environmental inspectors
emitting pollution.

Environmental control
Land and air pollution Control
Dr. Afaf S. Ali Al-Sho’ala

The environmental control programmes initiated by Bahrain’s government is directed towards achieving an
effective, coordinated and comprehensive approach at a national, regional and global level.
Despite facing a number of challenges as a small developing state, which is facing rapid industrialisation
and population growth, the Public Commission for the Protection of Marine Resources, Environment
and Wildlife (PMEW) has implemented a variety of initiatives that contributes directly to the nation’s
environment control programme.
The government body has brought on controls on air pollution caused by traffic and industry; controls
on hazardous chemicals and waste and control of pollution from land based activities to the marine and
coastal areas.
The Public Commission has identified traffic and vehicular pollution as one of the most serious threats to
air quality in Bahrain. Currently there are around 234,067 vehicles, 221,137 gasoline powered engines and
12,930 diesel powered engines in the country. There is one car for every 2.7 persons.
Technological and legal control measures have been adopted to cut down on the effects of this air pollution
source. For almost a decade, Bahrain has introduced unleaded gasoline to the local market. It helps in avoiding
the use of the world wide substitute, MTBE (Methyl Tertiary Butyl Ether), a gasoline additive that is known for
its adverse environmental effects.
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A ministerial order, No. 8 of 2002, concerning the control of pollutants emitted from the exhaust of vehicles
limits the import of gasoline driven vehicles that are fitted with catalytic converters. The Order sets standards
for the main air pollutants and limits the concentration of carbon monoxide in gasoline engines that should
not exceed 45ppm. The level of hydrocarbons emissions is limited to 1.2 ppm and opacity for diesel engines
emission should not exceed 40 per cent.
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Establishments are required to
use appropriate techniques and
machinery to control emission and
manage them in a way that causes
minimum risk to the environment.

PMEW inspectors and the Traffic Directorate officials regularly conduct joint campaigns to check polluting
vehicles on the roads. During National Environment Day in February every year, both departments carry out
joint campaigns to raise public awareness. The Traffic Directorate conducts random air pollution checks
during the annual registration of vehicles.
Additionally, a diesel retrofit project has been planned to improve air quality in Bahrain by reducing emissions
from diesel engines. This will involve fitting old vehicles with new engines using retrofit technologies and
reducing the sulfur content in clean fuel from 2500ppm to 350ppm, to help achieve the goals of this project.
The achievement will be greater by the year 2015, when this figure will be reduced further by introducing ultra
low sulfur diesel with a concentration equal to 10ppm. A draft Ministerial Order regarding the adoption of the
most up-to-date euro-diesel engines is also expected.
To control and manage air pollution from industrial sources, relevant establishments are required by law to
use the most appropriate available technique to control emissions and manage them in a way that guarantees
the non-emission of any poisonous or polluting substance that may impair public health or the environment,
directly or indirectly.
Ministerial orders further require these sources of pollution to adhere to the country’s environmental standards
and submit quarterly reports. During the January to September period this year, only five among 40 reports,
received from industrial sources, were found to exceed the set limits.
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The PMEW works with the
concerned authorities to
control the use of chemicals
and hazardous materials, and
establishes procedures for their
handling and storage.

To circumvent the potential threat that hazardous chemicals can cause to the environment, health and safety
of employees and citizens, a specialised unit at PMEW was created to manage the control of import, export,
storage, handling of chemicals.
Thus, PMEW participates in the licensing of the industrial establishments, laboratories and chemical storage
facilities. It studies the operations and processes concerning the use of chemicals to determine possible
sources of industrial chemical risk, and establishes procedures for importation, transportation, handling, and
storage of chemicals.
PMEW has a cooperating mechanism with the concerned authorities to control hazardous chemicals including
POPs, which needs to be strengthened.
The various Legislative Decrees enacted to control the use of chemicals in Bahrain include those dealing with
the use of pesticides, discharge and storage of wastes production, use and disposal of dangerous materials
and processing of wastes.
Gulf countries have adopted unified regulations for management of chemicals, pesticides, agricultural fertilisers
and soil improvement additives. A legislative decree concerning the ratification of Stockholm Convention has
also been passed.
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PMEW together with concerned stakeholders have prepared the National Profile on Chemicals Management,
which was published in 2002 in the UNITAR homepage www.unitar.org
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SOLUTIONS AND RESOLUTIONS
•	Strengthen the national legislation and
enforcement capacity.
•	Speed procedures to issue amended
environmental law.
•	Adopt improved or alternate technology in
order to improve technical capacity to minimize
unintentional release of by-products.
•	Acquire latest equipment to measure the release
of pollutants.
• Provide effective training to technical staff
responsible for controlling and monitoring various
sources of pollution.
• Implement GHS and determine hot spot areas.
•	Develop expertise for green purchasing.
• Improve health surveillance and environmental
assessment.
• Build up a global networking for licensing of
chemicals, its usage, storage, transportation and
import.
•	Develop network for the exchange of information
on national, regional and global levels.
•	Develop databanks for pollutant inventories.
• Establish environment-health tracks.
•	Raise awareness at all levels.
• Improvements in road infrastructure and public
transportation.
• Tight control of traffic flow.

Environmental inspector conducting
a sampling of pollutants emitted
from industrial stacks.

Until September this year, 3,165 chemical products containing 4,488 chemicals were studied. Import of 2,907
of these products containing 4,205 chemicals was permitted while 38 products were rejected for containing
banned or severely restricted chemicals and 220 products were suspended until enough and clear information
was submitted regarding the chemical composition and/or handling methods.
To overcome the challenges faced by PMEW in fulfilling its duties and supporting Bahrain’s strategic objective
for having a green environment, the following capacity building procedures have to be achieved.
This includes, strengthening of the national legislation and enforcement capacity, and speeding procedures
to issue amended environmental law; improvement of technical capacity to minimise unintentional release of
by-products by adopting improved or alternate technology.
The authorities also need to obtain latest equipment to measure the release of pollutants and provide effective
training to technical staff responsible for controlling and monitoring various sources of pollution.
The country also needs to implement GHS and determine hot spot areas; develop expertise for green
purchasing and improve health surveillance and environmental assessment.
A global networking for licensing of chemicals, its usage, storage, transportation and import has to be
developed along with exchange of information among all stakeholders on national, regional and global levels.
Databanks for pollutants inventories, establishment of environment-health tracks and raising awareness at all
levels will be additional benefits.
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001

Bahrain currently generates
around 4500 tons of waste daily,
brought on by three decades of
urbanization and industrialization.

002

Authorities are working to create
a disposal system that is practical
and environmental friendly but
efficient enough to address a
situation that is becoming a
serious one.

Waste Management
in THE KINGDOM OF Bahrain
Rehan Ahmed

Bahrain has been facing three decades of fast paced industrialisation and urbanisation. Combined with high
population growth and an influx of migrant workers, it has brought on a variety of environmental challenges
especially in its waste management system.
Currently, the kingdom’s one million plus population is generating approximately 4,200 tons of municipal
waste, 7 tons of healthcare waste and about 380 tons of industrial waste daily.
Authorities are working on establishing a practical, integrated, sustainable and environmental friendly waste
management system to address this national environmental problem.
Today, the main issues related to waste management are lack of waste segregation, awareness, indiscriminate
waste dumping and lack of commitment by the stake holders. The inability by waste generators to reduce
quantities of garbage is further posing serious public health problems.
Other challenges associated with the waste management system include mixing of industrial and municipal
waste, lack of integrated/multi-disciplinary approach in waste management and lack of recycling facilities.
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The island’s waste treatment facilities are located in the south of the country. Askar municipal landfill site
accommodates the municipal, agricultural and non hazardous industrial waste. The Bahrain Waste Treatment
Company (BWTC) incineration facilities treat hazardous healthcare waste while the Hafira industrial landfill site
accommodates industrial waste.
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003

The Hafira landfill project is
the winner of the coveted
International Green Apple Award for
Environmental Best Practice by the
Green Organisation, UK in 2005.

The Bahrain Petroleum Company (BAPCO) has also constructed a Class-1 landfill site where hazardous
refinery waste is kept after stabilisation. The waste disposal and treatment sites are located on a favourable
terrain, away from residential areas and are not causing any adverse impacts on public health, ecology,
cultural, social and archaeological resources.
Municipal waste in the kingdom is managed by the Municipalities Affairs through the five operative Municipal
Councils/Governorates. They are serviced by two private contractors who are responsible for collecting solid
waste from various locations in the country and disposing it of at the Askar Municipal Landfill Site. This site has
been operational since 1987 and consists of many disused quarries.
Municipal waste is simply disposed of in the quarry and is covered by a soil layer at the end of the day to
avoid any foul smells, bird hazards, vermin and insect proliferation. The site is not lined and landfill gas
is not being extracted.
Healthcare waste is managed by the Ministry of Health and is treated at BWTC incineration facilities, operative
since April 2002. Hazardous waste is collected in yellow bags while black bags are used for non-hazardous
waste. The company is operating two 250 kg/day incinerators and emissions from these incinerators are
annually monitored by the Public Commission.
Disposal of industrial waste is the responsibility of the Waste Control Section of the Directorate of Environmental
Control (DEC), Public Commission for the Protection of Marine Resources, Environment and Wildlife.
Industrial waste is characterised by the DEC primarily into hazardous and semi-hazardous waste as per the
US-EPA Toxicity Criteria for Leaching Procedures (TCLP) and based on the Waste Profile Sheet and other
related details submitted by the industry/company.

003

216

WASTE MANAGEMENT

Towards a Green Bahrain

004

Pollution caused due to
inappropriate waste management
can have adverse effects on the
population and environment.

Non-hazardous industrial waste is sent to the Askar landfill site and potentially hazardous and hazardous
industrial waste is accommodated at Hafira industrial landfill site. Hazardous and oily waste can only be
transported within the country by DEC approved contractors.
Worth mentioning here is that the Hafira landfill site project was awarded the coveted International Green
Apple Award for Environmental Best Practice by the Green Organisation, UK in November 2005. The Hafira
landfill site will continue to serve as a guiding landmark for the kingdom as well as for the region in maintaining
sustainable development and operation of waste disposal facilities.
The waste generator is charged disposal cost of BD20 per cum for semi-hazardous waste and BD40 per
cum for hazardous waste. Due to land availability and economics, land filling of existing industrial waste
is currently considered as the most feasible waste disposal method in the country in comparison with
other technical choices.
Although all agencies are managing waste within their jurisdiction, the overall waste management is assessed
to be non-integrated due to which optimum benefits cannot be obtained.
Sewerage generated in the country is collected through the sewerage network or through tankers via septic
tanks and is taken to the waste water treatment facilities. The tertiary treated effluent from the Tubli waste
water treatment plant is being utilised for irrigation and greenery purposes.
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The Kingdom of Bahrain is a signatory to all major regional and international conventions and protocols
on waste management. It has endorsed the United Nations Millennium Declaration affirming the goals and
initiatives in September 2000. Appropriate legislations related to the municipal, healthcare and industrial
waste have been made, implemented and enforced.

Bahrain has ratified the Basel Convention on the Control of Transboundary Movement of Hazardous Waste
and their Disposal whereby no hazardous waste can be imported or exported in the country’s territory without
the approval of the competent authorities.
The kingdom recognises waste management in the Legislative Decree No.21 of 1996 with respect to the
Environment. The legislations on Healthcare Waste (MO No. 1 of 2001), Used Oil Management (MO No. 4 of
2005) and Hazardous Waste Management (MO No 3 of 2006) have been prepared and enforced.
Due to the existing legislation and effective monitoring, major national industries are having a proper waste
storage, collection and transportation system while small and medium enterprises (SMEs) are gradually
improving their waste management systems.
Pollution caused due to inappropriate waste management is causing adverse impacts on the environment
and population and this is indirectly affecting the economy, public welfare, aesthetics and tourism. The various
environmental impacts include pollution of soil, air and water resources, dust and noise generation, foul
odours and nuisance due to decomposition and disposal of waste.
Health impacts are mostly occupational in nature causing reduction in immunity, prevalence of diseases,
high or more occurrences of common diseases and fevers, respiratory infections, skin rashes, eye and nose
irritations, fatigue and drowsiness.
The Government of Bahrain is giving a top priority to waste recycling and minimisation through legislation
and is providing incentives to local companies and organisations. Many NGOs and community organisations
have started community recycling programmes and are involved in creating awareness among citizens on the
benefits of recycling.
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005

Coloured bins meant for different
types of waste have been
installed at various locations.
Materials like paper, plastic and
glass are recycled for use.

Separate coloured bins have been installed at various locations of the country to collect reusable paper,
plastic and glass. Waste minimisation programs have been initiated by many major industries.
The Public Commission is constantly striving for efficiently managing and monitoring the industrial waste
generated and motivates industries and SMEs to minimise quantities of waste generated. Recycling and onsite waste treatment is also preferred.
The other alternative suggested is waste export. The DEC has also successfully initiated the ‘Waste Exchange
Programme’ whereby waste of one company is being utilised or recycled by other organisation with Public
Commission acting as an intermediary and supervises the entire operation without taking any remuneration.
This process of waste exchange is saving the resources on one hand while improving utilisation and re-use on
the other. Waste that cannot be treated or disposed of is allowed to be exported out of the country based on
procedures laid down in the Basel Convention.
The Public Commission in Bahrain believes that waste management is everyone’s responsibility and providing
appropriate services for waste collection, storage and management is a primary requirement that is to be met
by all industrial, commercial and other waste generators.
Although an integrated national strategy for sustainable waste management has not been developed,
elements for sustainable and integrated development are being embedded in the sectoral development plans,
which are executed by various Governmental bodies in the country. Bahrain’s environmental policy is based
on the ‘precautionary principle’, ‘the polluter-pay principle’ and the ‘sustainability concept’.
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Limited land resources calls for
stringent measures to reduce the
quantity of waste produced daily.

The Public Commission is monitoring the waste management system whereby municipal, healthcare
and industrial waste collection, transportation and disposal is being monitored. The industries and waste
generators are required to submit an Annual Environmental Compliance Report of Waste and Chemicals to
DEC. Periodic visits are also being made to inspect the waste management situation and check compliance
with the national legislations.
The Government is trying to reduce the waste generation at all levels in an effort to make Bahrain a green and
litter free society. A state-of-the-art municipal waste treatment facility has been planned which is designed to
incinerate major quantities of municipal waste. The electricity generated will be added into the national grid.
The government is also actively supporting controlling the litter, which is indiscriminately thrown at public
places by providing litterbins and initiating educational and awareness campaigns.
The Public Commission target is to improve the waste management situation in the country and to meet the
growing demand for safe disposal of all types of waste. It aims to simultaneously address the three variables
- cost, social acceptability and environmental burden.
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Among the planned activities are establishment of waste database, initiating a waste exchange and export
programmes and creating awareness among the waste generators and stake holders.
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SOLUTIONS AND RESOLUTIONS
• Implement proper waste storage, collection and
transportation system for national industries.
• Improve waste management systems for small and
medium enterprises (SMEs).
• Encourage local companies and organizations to
start minimizing and recycling waste.
• Initiate ‘Waste Exchange Programs’ whereby
waste of one company is utilized or recycled by
other organizations.
•	Annual Environmental Compliance Report of
Waste and Chemicals to be submitted to DEC
by industries and other waste generators with
periodic visits to inspect the waste management
situation and check compliance with the national
legislations.
•	Start community recycling programs working
with cost, social acceptability and environmental
burden in mind.
• Create awareness among citizens on the benefits
of recycling.
• Install different coloured bins at various locations
of the country to collect reusable paper, plastic
and glass.
• Enforce the belief that waste management is
everyone’s responsibility, and all are accountable
for their own waste collection, storage and
management.

The subject of waste
management has to be looked at
holistically from the moment of its
generation to its disposal.

The Public Commission is also working on avoiding and controlling the situation of mixing the industrial waste
with other/municipal waste; establishing an efficient waste monitoring and control system while enhancing
genuine involvement and serious commitment of waste generators by supporting the establishment of waste
recycling facilities.
It is estimated that a significant proportion of waste can be recycled and this can generate income while
protecting the environment. Thus, there lies a greater need to develop an integrated approach where public,
private and commercial sectors work together to develop local solutions to promote sustainable waste
management.
The political will and support for establishing an integrated and sustainable development in the Kingdom of
Bahrain is clearly expressed in the Charter of National Action (CNA) adopted by the National Referendum in
2001.
The subject of waste management has to be looked into from a holistic approach from its generation until
its disposal. The elements for sustainable and integrated development are being embedded in the sectoral
development plans and are executed by various governmental bodies in the country. The aspect is also
supported by the Vision 2030.
Due to limited land resources of the country, the situation thus calls for conservation of resources through
reduction in waste quantities, waste minimisation, reduction and recovery of materials and above all the need
for establishing integrated and sustainable management of waste.
Sustainability can only be achieved through actively considering and amalgamating technical, environmental,
financial, socio-cultural, institutional and legal policy aspects.
The concept of integrated waste management thus provides a perspective and framework for the development
of sustainable waste management systems. The transition to sustainable development is not an option to
choose, but rather an imperative choice for the society’s’ survival and the well being of future generations.
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001

The surrounding Arabian Gulf has
ensured high humidity levels, but
otherwise Bahrain is characterized
by an extremely high temperatures
and erratic rainfall.

002

The green agricultural belt has
decreased because of salinization
of the land and fast growing
urbanization.

CRITICAL ISSUES
OF LAND DEGRADATION AND DESERTIFICATION
Dr. Asma Aba Hussain

A Look at the Landscape in Bahrain Over the Years
Agricultural and green lands in Bahrain have been decreasing due mainly to two inter-related factors. The
first is the salinization of the land because of the deterioration of groundwater quality used for irrigation;
and the second is the transfer of agricultural lands to urban complexes for better economic returns. With
the shrinking of the agricultural lands and the increase of population, the per capita share of agricultural
lands has significantly decreased, from 0.036 hectares in 1924 to 0.009 hectares in 2003. Currently, the
share of the agricultural sector in GDP, along with the fisheries, is negligible and constitutes less than 1%.
The average per capita income derived from agriculture is BD 32 out of 4338 total per capita incomes.
Currently (2007) agriculture provides about 12% of the Kingdom’s needs.
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The total surface area of agricultural lands (productive agriculture, leisure agriculture, green belts) is
currently (2007) 6,500 hectares (ha), out of which 4,250 hectares (65%) are in the northern part of the
country 401 hectares (6%) falling inside the green belt. The actual area of the green belt in Manama has
fallen to 362hectares while in 1971 it covered 1,400hectares. The situation in Muharraq area is similar
with a current area of the green belt of 39hectares, compared to more than 50 hectares in 1971.
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003

Most of Bahrain is low lying, rocky
and bare with limestone rocks
covered with varying depths of sand.

Causes of Land Desertification through Degradation
In Bahrain the causes are many, including scarcity of suitable water for irrigation; high water consumption;
deliberate negligence by some owners of agricultural lands resulting in their abandonment and conversion
into commercial and industrial sites; land speculation especially in areas adjacent to main urban centers;
inappropriate land use planning resulting in progressive reduction in agricultural lands and green areas;
urban sprawl and encroachment; fragmentation of holdings; agricultural tenancy.
Classified as lying within an extremely arid environment, Bahrain has a climate characterized by high
temperatures, erratic often-scanty rainfall, and high humidity levels due to the surrounding Arabian Gulf
water. It lies within the sub-tropical dry zone, and no humid period prevails during the whole year. As a
consequence of the severe climatic aridity, the soil moisture supply to plants is meager.
Apart from a narrow fertile strip of land in the North, Bahrain is low lying, rocky and bare, consisting of
limestone rocks covered with varying depths of sand, which is too poor to support vegetation apart
from a few tough desert plants. There is a little soil in Bahrain, that could be described as good from an
agricultural point of view. The soils of Bahrain are mostly moderate to shallow in depth. The topsoil texture
ranges from sand to loamy sand whereas the subsoil texture varies from loamy sand to sandy loam. The
water holding capacity is very low and the available moisture is about 2-6%. Infiltration rates are very
high, above 120mm/hr. Most of the cultivated land became saline, mainly due to heavy applications of
saline water through irrigation.
Agriculture development is concentrated on the North and North-West coasts, as prescribed by soil,
and water quality and availability. In the past, springs located at the contact of the limestone uplands
(Dammam black slope) and the coastal fringe deposits were used for irrigation on the coastal lowland
soils. These fairly large continuous areas of flat, easily filled, permeable soils are served by groundwater
of moderate quality. This is the zone that has been intensively cultivated.
In areas along the coastal strip calcareous impermeable layers are found at varying depth between 1, 2
and 3 meters and these have caused localized water logging and impeded leaching. In many areas of
the recently abandoned agriculture, salinity levels have built up to a level where cultivation is no longer
possible without extensive leaching.
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The Impact of Land Degradation and Desertification
The enormity and impact of desertification in Bahrain have reached an alarming stage and could be
measured with the following indicators:
Wind erosion:
Loss by removal of the fertile top soils.
Encroachment and accumulation of sands on productive rangelands and agricultural land, urban
areas, civil construction and infrastructure.
Salination and water logging:
Accumulation of salts in irrigated arable lands.
Increased annual loss of large areas of valuable croplands due to rising water table.
Increased water consumption for leaching excess salts, putting additional pressure on the limited
water resources.
Loss of nutrients:
Decline of soil fertility and productivity.
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Soil and water pollution:
Extensive use of fertilizers and pesticides in irrigated areas.

Loss of biodiversity:
Decline in the number of native species
Decline in the population sizes of naturally occurring species
Loss of agricultural lands:
Decline in the size and quality of palm groves
Decline in the number of farms
Decline in the amount of land dedicated for agriculture
Irreversible changes on fertile agricultural lands
The impact of desertification could also be assessed by the cost to rehabilitate desertified and degraded
drylands in Bahrain. Such assessment is crucial to the national development plans. The urgency of such
an assessment is accentuated by the following factors:
The time for action is running out as the problem of desertification and land degradation is increasing,
while combating desertification measures tend to be long-term and time consuming.
The cost of such actions escalates as the areas affected increase annually, amplifying the magnitude of
the damage.
Other environmental and economic issues are competing and may distract the attention of decisionmakers at the national level.
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Increased usage of fertilizers and
advanced water saving irrigation
methods characterize farming
today.

Land Use and Farming Systems
Agriculture in Bahrain is mainly irrigated and characterized by the increasing adoption of advanced watersaving irrigation technologies and the increasing use of fertilizers. Crop production is concentrated on
three categories of products: fruit, vegetables and fodder.
Two modes of farming exist: traditional farming and modern farming.
Traditional farming, depends heavily on government support, with an average farm size of 4 hectares.
The modern farming, on the other hand, is characterized by large agricultural schemes managed by
public share-holding companies or public corporations. Modern farming methods are used for vegetable
production and for animal production, including production of fodder, feed concentrates, and dairy and
poultry farms.
Historical findings reveal that agriculture in Bahrain was very prosperous during early days. Cultivated
areas fluctuated between 15,300 hectares around the year 2000 BC and 4,600 hectares around the
year 650 BC. In recent years the cultivated areas decreased gradually, while population continued
rising rapidly. The per capita cultivated area has decreased from 0.036hectares in 1924 to about 0.006
hectares in 1989 and thus escalated the problem of self-sufficiency in food products. The agricultural
land in Bahrain was 4047.9 hectares in 1989 out of which 3006.5 hectares were actually cultivated.
The area is continuously decreasing despite all the efforts developed by the Government to protect the
remaining agricultural land.
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The decrease has been attributed to several factors but the dominant factor seems to be the urbanization
at the cost of agricultural lands. Urban development is quickly replacing agricultural land, where
economic farming would be possible. If this trend is allowed to continue, viable agriculture will not be
possible even if investment is made. The better quality land has to be preserved for agriculture, if a
general improvement is desired. A high percentage of the agricultural lands are being abandoned by the
farmers or transformed into more economical land uses.
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Because of its versatility and
adaptability to a number of uses,
the date palm is probably the most
ancient cultivated tree in the world.

Date Cultivation
The Date palm is the major fruit crop tree in Bahrain with an estimated total number of 400,000 including 350,000 fully
productive trees, occupying approximately 2,000hectares. The total production of dates is about 16 thousand tons,
about 70% of this production is consumed fresh. Dates occupy a unique position within the culture of Bahrain.

Alfalfa and forage crops
Alfalfa is the major fodder forage crop. The estimated area in year 2000 is 590 hectares producing nearly 41,000
tons of green forage. Other crops such as Rhodes Grass, Green Panic and others occupy a total area not
exceeding 200 hectares. The total production from all forages covers 50-60 % of the country’s needs. The rest
is imported from other countries. Alfalfa is the most demanding water crop cultivated in Bahrain and the present
small basin flood irrigation system commonly practiced leads to extensive water wastage. As a result, in 1996,
the government started implementing programs that aim at the substitution of other low water demanding forage
crops instead of alfalfa, such as Rhodes grass. Efforts are currently developed at different levels to find alternative
crops to alfalfa. The Arabian Gulf University (AGU) is currently undertaking several studies dealing with forage
production including the use of tertiary treated sewage effluents (TSE), identifying salt tolerant forage species,
improving existing species with efficient water usage properties and hydroponics intensive production of forages,
and vegetables to meet part of the food security of the country.

Vegetables and horticulture
Vegetables are the most important crops in the country. Their production mainly takes place in the winter season.
Vegetable production in Bahrain witnessed major changes in the last two decades, as the cultivated area increased
from 450 hectares to more than 900 hectares. Tomato is the most important vegetable crop (162 hectares) producing
4003 tons. The total local production from all vegetables reaches to about 12,000 tons, which covers only 14% of the
total consumption in the winter season. Protected cultivation of vegetables is carried out in greenhouses (all plastic
covered) at high production costs because of the lack of appropriate technical specifications.
In light of the high competition occurring on the vegetables production from foreign markets, and of the low productivity
and economical value of vegetables produced in traditional farming systems, along with all the related environmental
problems, and competition from other markets the Government is currently encouraging the production of seasonal
flowers, ornamental crops and high quality cash crops produced in modern farming systems.
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The creation of parks and gardens
and the beautification of public
spaces have made Bahrain into a
green oasis, which however puts a
burden on water consumption.

009

By planting date palms the
government has simultaneously
addressed conservation and
beautification requirements.

Landscaping
In recent years, a great emphasis was put on landscaping and urban beautification, and large investments
are being made on the implementation of parks, gardens and road plantations. While strongly contributing
to the overall quality of living in Bahrain, these landscapes are increasing the water consumption.
Reclamation activities along the shoreline have adversely affected the quality of some good agricultural
areas thus bringing about change in the ecosystem.
Agricultural activities (farming) are carried out mainly through tenants who face many problems, like,
dealing with several property owners for small areas. Another factor is the absence of fair rent and
security that could attract tenants to improve their production. Most of the agricultural labour consists of
foreigners (45%), the old (average age 48 years) and the illiterate.
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The unwillingness of young Bahrainis to work in agriculture is due to misconceptions regarding prestige,
hard working conditions, and long daily working hours with little reward. The availability of other, easier
jobs with better conditions and promising future does not encourage careers in agriculture.
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Potential Means and Options for Intervention
The government, starting to look at agriculture from a new perspective, as one of the major entry points
for combating desertification, maintaining biodiversity and increasing CO2 sinks through sustainable
land management, realized that the production of low market value crops is not feasible in light of the
open market policies and the mass production in neighboring countries. However, the government is
also realizing the importance of the maintenance, protection and conservation of the agricultural lands.
The following should be taken into consideration:
Agriculture for the beautification of Bahrain: production of seasonal plants and flowering plants;
production of ornamentals; transformation of some unproductive and abandoned agricultural lands
into parks and public gardens.
Production of high market value crops (cash crops): this production could only be undertaken in
controlled environments (hydroponics, greenhouses) by specialized and trained personnel.
Production of some green vegetables for daily consumption.
Conservation and development of the traditional fruit trees orchards.
Conservation and development of the date palms orchards and extensive utilization of date palms for
beautification and road landscaping.
Progressive introduction of water efficient forage crops with high nutritive values and salt and
aridity tolerance; and irrigation of such crops and traditional crops (alfalfa) with TSE and other nonconventional water resources.
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Increased use of TSE for different irrigation purposes, and reaching standards that could allow its
safe and certified use for a wider range of uses, such as parks and children playground.
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Native plants and trees that
complement the date palm are
planted to propagate local species.

Figure 1
The inner loops show the linkages formed between desertification, biodiversity loss and climate change through
soil erosion. The outer loop interrelates biodiversity loss and climate change, and the major components of
biodiversity loss (in Green) directly affect major dry land services (in Bold). On the top section of the outer
loop, reduced primary production and microbial activity reduce carbon sequestration and contribute to global
warming. On the bottom section of the outer loop, global warming increases evapotranspiration, thus adversely
affecting biodiversity; changes in community structure and diversity are also expected because different species
will react differently to the elevated Carbon dioxide concentrations.
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Many types of flora have been
identified and classified in the
attempt to conserve Bahrain’s
indigenous plant life.

Challenges and Opportunities of the Different Sectors
Date Plantations
Challenges:
n

Depletion of the freshwater aquifer has resulted in the declining health of the groves

n

Development pressure has reduced the extent of the groves

Opportunities:
n

n

The reduction in groves has permanently altered the landscape of Bahrain. It is recommended
that a strategy of “no net loss” be pursued to maintain and rebuild the presence of the groves
Undertake inventory and assessment of surviving palm groves and propose conservation and
development measures

Deserts and Natural Habitats
Challenges:
n

Development continues to degrade desert landscapes and natural habitats

n

There is a lack of protected areas for native vegetation and wildlife

Opportunities:
n
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n

Define the areas to conserve
Undertake inventory, assessment, collection, identification and classification of the flora in light of
the severe degradation, soil salination and irreversible changes in the land use and land cover.

n

Introduce policies to conserve sensitive habitats and landscapes

n

Regulate, control and monitor protected areas as development occurs

n

Consider the creation of a protected areas “network” to protect some representative ecosystems.

n

Connect this initiative to sustainable tourism initiatives.

Fresh Water Quality
Challenges:
n

Increasing salinity of the aquifer due to excess extraction

n

High consumption of water by agriculture and landscaping

Opportunities:
n

Identify and preserve all natural groundwater reserves

n

Efficient use of water resources in the agricultural sector by introducing irrigation
and new agricultural techniques.

011

n

Efficient use of TSE is paramount to reduce groundwater extraction rates

n

Expand the use of TSE for more agricultural and landscapes applications
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Bahrain’s landscapers have
understood the perfect blend
of elements from nature and
architecture to create an
environment of beauty.

Sustainable Landscaping:
Challenges:
n
n

n

n

Water-intensive plantings are utilized as decorative landscapes, burdening water supply
Natural arable land in the North is being depleted due to urban sprawl and encroaching 		
development
Palm groves are sometimes deliberately destroyed in order to develop high-value land, despite
laws against such actions
Palm groves are a symbolic, unifying image for the nation, and their loss affects the nation

Opportunities:
n

Preserve palm groves and agricultural sites through appropriate legislations

n

Identify and propagate native species to complement palms

n

Identify and propagate native palm varieties
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n

Integrate palms as landscaping in government-planned infrastructures, such as roads and 		
boulevards

n

Introduce palms as preferred street trees

n

Expand irrigation with TSE throughout the country for landscaping

n

Develop a palette of native species to use in a country-wide landscape strategy.
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013

Achieving a balanced eco system is
as vital to the economy as it is to the
health and well being of the nation.

Interlinkages and Tipping Points
Bahrain’s ecosystems and societies are an integral part of the Earth’s systems in which land, water,
biodiversity, human society and the atmosphere are all linked in a complex web of interactions and cycles.
Environmental challenges such as climate change, air pollution, biodiversity loss, land degradation,
water degradation and chemical pollutants are linked to each other. The Table (next page) shows some
examples of the links between the impacts of environmental changes on human well-being (UNEP 2007).
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Table Showing Examples of the linked impacts of environmental changes on human wellbeing.

State Changes

Environmental/ecosystem impacts

Human well-being impacts

				
		Human health
Food security
LAND:
Cropland expansion
and intensification

Habitat and biodiversity,

soil water retention and regulation
Soil erosion, nutrient depletion,
salinity, eutrophication
Disturbance of biological cycles

Spread of disease vectors
Food and fibre
related to vegetation and
production
water (for example,
Competing
irrigation associated
demands for water
with schistosomiasis)		

Physical
security and safety

Hazard from floods,
duststorms and
landslides during
extreme weather
events
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LAND:
Habitats and biodiversity
Respiratory and digestive
Access to
Exposure to crime
Urban expansion
Traffic and transport
·Concentration of pollutants,
tract diseases due to air
food, water
solid and organic wastes,
pollution, poor water supply		
hazards
Hazard of flooding
urban heat Islands
and sanitation		
Disruption of hydrological and
Stress-and industry-		
caused by soil
biological cycles
related diseases		
sealing and occupation
Incidences of heat stroke		
of hazardous sites
		
					
					
					
					
					

Socio-economic

Secure livelihoods
and economic growth
Changes in social
and power structures

Freedom of Choice
Opportunity for social

and economic
interaction and
access to services
Competition for
financial resources
Sense of community
Sense of isolation
Satisfaction of material
needs highly
dependent on income

State Changes

Environmental/ecosystem impacts

Human well-being impacts

				
		Human health
Food security
WATER:
Lowering of
groundwater levels

Physical
security and safety

Competition for
irrigation water
groundwater
Water quality		
Fresh water		
for irrigation		
Salinization		
Water quality		
leads to the lowering		
of the water level				
					
					
					
					
BIODIVERSITY:
Habitat conversion
for development

Drying of shallow wells
Available surface water
Salinity and pollution
Available drinking water
Discharge to surface water
Pollution from land surface
Land subsidence
and canals
Saline water intrusion		
Reverse groundwater flow;		

Available

Natural habitat
Species to rely on
Soil degradation		
·Homogenization of		

Agricultural
Costal protection
production		
Fisheries
Water regulation
potential

Traditional
knowledge

Food production		
Traditionally		

Costs for

species composition		

Fragmentation of		
landscapes

Competition/ predation

BIODIVERSITY:
Introduction of invasive
alien species

Socio-economic

Costs

on native species		
Species extinctions		
Homogenization of species		
Genetic contamination		
Changes in ecosystem function		
			

available		
resources		
Potentially
useful species

		
Key: Arrows show state trends and the impact of change  = increase,  = decrease.
Source: UNEP 2007

Access costs
Premature well
abandonment

Buildings and

infrastructure
damage
Water treatment
costs
Treatment costs
for public supply
Inequity

agriculture,
forestry, fisheries,
water management
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A complex network of
environmental, historical and
social influences have shaped the
country into what it is today.

CONCLUSION
From what has been discussed, it becomes very clear that the country must put all its resources to
work for the vision of a “Green Bahrain.” It calls for achieving sustainable development and improving
agricultural and environmental conditions of the country through combating desertification, adopting
sustainable land management practices, working on the improvement of the current situation and
stopping further degradation. A National Action Program to Combat Desertification (NAPCD) in Bahrain
for the period 2007-2015 has been formulated in 2007 with aid from UNDP and UNEP/ROWA. The
principle target of NAPCD is to adopt sustainable land management practices in order to reduce the trend
of desertification and land degradation by the year 2015. The NAPCD has the following priority goals:
adopting an ecosystem-based approach, preserving water resources and agricultural lands, developing,
implementing and enforcing appropriate legislation and policies, stimulating the diversification markets,
developing and strengthening the current administrative system, creating comprehensive national
reporting system on combating desertification and mitigating the effects of drought, maintaining and
enhancing skills and knowledge, raising the awareness of the population and decision makers, and
mobilizing the necessary resources.

SOLUTIONS AND RESOLUTIONS
• 	Adopt sustainable land management practices in
order to reduce the trend of desertification and
land degradation.
•	Adopt an ecosystem-based approach.
• Preserve water resources and agricultural lands.
•	Develop, implement and enforce appropriate
legislation and policies.
•	Stimulate diversification markets.
•	Develop and strengthen the current administrative
system.
• Create comprehensive national reporting system
on combating desertification. Mitigating the effects
of drought.
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• Maintain and enhance skills and knowledge.

014

GREEN
ENERGY
THE
PATH TO
SUSTAINING
PROSPERITY
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green energy
THE PATH TO SUSTAINING PROSPERITY

001

The iconic Bahrain World Trade
Centre has become the symbol for
a carbon rich region taking steps to
diversify its energy resources. Sky
bridges link the two towers, each
holding a 225KW wind turbine,
expected to generate 11 to 15% of
the total consumption needs of
BWTC.

002

Bahrain has good reserves of both
potential and kinetic energy in its
natural resources, using them to
uphold its reputation of being
ecologically responsible.

Prof. Dr. Waheeb Essa Alnaser

Chairman, Arab Section, International Solar Energy Society ( Germany)
Professor of Applied Physics , Department of Physics , University of Bahrain,

The Kingdom of Bahrain has launched The Economic Vision 2030 which outlines the future path for the
development of its economy. It has been shared with a host of opinion leaders from the private sector,
academia and development organizations, as well as the public sector. Their input has greatly added to
the quality and significance of this blueprint for the future.
At the heart of the Economic Vision lie the aspirations for Bahrain’s economy, government and society in
accordance with the guiding principles of sustainability, competitiveness and, fairness.
In collaboration with the legislative body, civil society and the private sector, the Bahraini government will
develop detailed strategic and operational plans for making these aspirations a reality. In particular, the
Economic Vision will be translated into a tangible and coordinated National Strategy across government
institutions. The Energy concept in this vision was endorsed with the vision of Sustainability as key.
According to this vision, Bahrain will use its resources to invest for the future, improving its human
capital through education and training, particularly in the field of applied sciences. The vision has placed
considerable attention to the environment, advocating that Bahrain should achieve safety and security
through the provision of an integrated strategy to mitigate all risks and threats; reduce the vulnerability to
other risks and enjoy a sustainable and attractive living environment in order to allow Bahrain to continue
to host a rich and ancient culture and a sustainable natural environment. Various initiatives will be taken
to promote and protect both.
The vision had stressed on protecting Bahrain’s natural environment to include:
n

Conserving our natural spaces for future generations to enjoy

n

Implementing energy-efficiency regulations (e.g., for buildings and electrical appliances)
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n

Directing investments to technologies that reduce carbon emissions, minimize pollution and promote
the sourcing of more sustainable energy Ensuring an attractive living environment will include:
Potential measures of success are Culture and Environment Index of the Economist Intelligence
Unit, Liveability Index and concentration of air and water pollutants.
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Energy sources in Bahrain
Energy Is the ability to do work and it comes in different forms: Heat (thermal), Light (radiant), Motion
(kinetic), Electrical, Chemical, Nuclear energy and Gravitational. Bahrain would not be able to prosper
with Energy sacristy and poverty as we use energy for everything we do, from driving a car to electrifying
our house to cook our food or receive a treatment! For example, the food you eat contains chemical
energy, and your body stores this energy until you use it when you work or play.
There are two types of energy: Stored (potential) energy like energy in oil and natural gas and working
(kinetic) energy such as wind energy or wave energy.
Meanwhile, energy sources can be categorized as renewable or nonrenewable. When we use electricity
in our homes, the electrical power was probably generated by burning natural gas ( previously oil) but
in future it may be produced by Wind energy (such as in the case of Bahrain World Trade Centre) or by
Solar Energy or by a hydroelectric plant at a dam or by nuclear reaction. Therefore, natural gas, oil, solar,
wind, water and nuclear are called energy sources. When we fill up our car’s tank, the source might be
petroleum or may be hydrogen or ethanol.
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Energy sources are divided into renewable (an energy source that is sustainable and non-depleted)
and nonrenewable (energy source that has a limited supply and we cannot recreate). Renewable and
nonrenewable energy sources can be used to produce secondary energy sources including electricity
and hydrogen. A civilized nation should have diversified electricity production sources. For example, USA
produces its electricity from conventional (non – renewable) and non – conventional energy (renewable)
sources as shown in Fig 1. In fact, the more Renewable Energy Electricity is used the more we have a
sustainable cities and countries.

Figure. 1
The Role of Renewable Energy
in the Nation’s Energy Supply, 2008

The electricity sources in USA in 2008.

Total = 99.305 Quadrillion Btu

Total = 7.301 Quadrillion Btu

Petroleum 37%

Renewable Energy 7%

Nuclear
Electric Power 9%
Coal 23%

Solar 1%
Geothermal 5%
Wind 7%

Hydropower 34%

Biomass 53%

Natural Gas 24%

Note: Sum of components may not equal 100% due to independent rounding.
Source: Energy Information Administration, Renewable Energy Consumption and Electricity Preliminary Statistics 2008
Table 1: U.S. Energy Consumption by Energy Source, 2004-2008 (July 2009)

Current Energy Resources in Bahrain
The Energy Information Administration web site displayed the Energy Data of Bahrain through 2008 –
among 215 countries – which includes the total and crude oil production, oil consumption, natural gas
production and consumption, coal production and consumption, electricity generation and consumption,
primary energy, energy intensity, CO2 emissions and imports and exports for all fuels (Refer to Table 1).
Natural gas which is currently most used in Bahrain is also responsible for the emission of 98 % of CO2.
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Table 1: Summary of the Current Energy Resources in the Kingdom of Bahrain
(http://tonto.eia.doe.gov/country/country_energy_data.cfm?fips=BA)

2007

2008

Petroleum

Bahrain

Middle East

World

Rank

Bahrain

Total Oil Production

48.52

24,589

84,403

61

48.52

Crude Oil Production

35.00

22,081

72,989

60

35.00

Consumption

36.00

6,352

85,936

105

38 F

Net Exports/Imports(-)

12.52

18,237

--

38

11F

Total Oil Exports to U.S.

1

2,202

13,469

NA

NA

Refinery Capacity

249

7,038

85,355

53

262

0.125

739

1,317

55

0.125

Proved Reserves
(Billion Barrels)
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Table 1 also shows that the energy intensity for Bahrain is 28325 BTU per US 2000 (or 559.4 toe/million
USD) which is relatively very large. The smaller the number the more efficient use of energy; for example,
Switzerland’s energy intensity is only 5152, Germany is 6428, Japan is 6492, USA is 8841, UK is 5233,
China is 13780 and UAE is 19159 BTU per US 2000 (refer to Table 2). The countries with low economies
rely more on services, consuming less energy than industry or they are using the energy very efficiently.

2006

2007

Natural Gas

Bahrain

Middle East

World

Rank

Bahrain

Production

400

11,952

103,977

37

0

Consumption

400

10,268

104,425

42

0

Net Exports/Imports(-)

0

1,683

--

--

0

Proved Reserves

3,250

2,565,400

6,124,016

53

3,250

Net Generation

9.23

641

18,015

90

NA

Net Consumption

8.74

558

16,379

87

NA

Electricity  (Billion KWh)

Total Primary Energy
(Quadrillion Btu)		

*Energy Intensity is the Total Primary Energy Consumption
per Dollar of Gross Domestic Product (GDP). It is also defined
as a macroeconomic measure of the energy required per unit
of economic output or defined as the total primary energy
consumption per US dollar of Gross Domestic Product using
purchasing power parities.
+ A BTU (British Thermal unit) = the amount of heat necessary
to raise one pound of water by 1 degree Farenheit. Note that 1
ton of oil equivalent (toe) = 39683205 BTU ≈ 40 million BTU.

Installed Capacity (GWe)

2.319

145

4,012

92

2.77

Production

0.511

65

469

65

NA

Consumption

0.486

24

472

75

NA

Energy Intensity *
(Btu per 2000 U.S. Dollars) +

28,325

--

--

--

NA

76

		

Carbon Dioxide Emissions
(Million Metric Tons of CO2)				
Total from Consumption
of Fossil Fuels
26.85
		
-- = Not applicable; NA = Not available; F = Forecast value

1,505

29,195
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Table 1 also shows that the energy intensity for Bahrain is 28325 BTU per US 2000 (or 559.4 toe/million
USD) which is relatively very large. The smaller the number the more efficient use of energy; for example,
Switzerland’s energy intensity is only 5152, Germany is 6428, Japan is 6492, USA is 8841, UK is 5233,
China is 13780 and UAE is 19159 BTU per US 2000 (refer to Table 2). The countries with low economies
rely more on services, consuming less energy than industry or they are using the energy very efficiently.

Table 2: Profile of Energy profile in Bahrain
Profile

Energy Overview

Proven Oil Reserves (January 1, 2011)

125 million barrels

Oil Production (2010)

46,000 barrels per day, of which 76% was crude oil.

Oil Consumption (2009)

45,000 barrels per day

Crude Oil Distillation Capacity (2009)

262,000 barrels per day

Proven Natural Gas Reserves (January 1, 2011)

3.25 trillion cubic feet

Natural Gas Production/Consumption (2009)

444 billion cubic feet

Recoverable Coal Reserves (2008)

None

Coal Production (2009)

None

Coal Consumption (2009)

None

Electricity Installed Capacity (2009)

2.8 gigawatts

Electricity Production (2009)

11.2 billion kilowatt hours

Electricity Consumption (2009)

10.5 billion kilowatt hours

Total Energy Consumption (2008)

0.55 quadrillion Btus*, of which Natural Gas (85%),
Oil (15%)

Total Per Capita Energy Consumption (2008)

762.4 million Btus

Energy Intensity (2008)

26,142 Btu per $2000-PPP**
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Oil and Gas Industry
Organization

Bahrain Petroleum Company (Bapco);
Bahrain Natural Gas Company (Banagas)

Major Oil Fields

Awali (32,192 bbl/d)(2009)

Major Refineries

Sitra (253,650 bbl/d)

Table 3: energy intensity, or total energy consumption per unit GDP, as published by the World Resources
Institute for the year 2003. It is given in units of tonnes of oil equivalent (toe) per million constant year 2000
international dollars.

Country  
World
Australia
Bahrain
Brazil
Canada
China
Denmark
Finland
France
Germany
Iceland
India
Iran
Ireland
Israel
Italy
Japan
Kuwait
Malaysia
Netherlands
New Zealand
Norway
Oman
Russian Federation
Saudi Arabia
Switzerland
Turkey
United Arab Emirates
United Kingdom
United States

http://en.wikipedia.org/wiki/List_of_countries_by_energy_intensity

Energy intensity
[toe/ 1M dollars]
212.9
208.3
559.4
146.1
293.2
231.3
133.2
269.1
170.5
163.9
401.4
189.5
316.1
107.6
141.3
122.8
154
481
257.5
172.4
206.4
172.2
361.6
519
448
122.3
167.1
481.3
141.2
221.7

GREEN ENERGY

Towards a Green Bahrain

262

Table 4 shows the Energy Consumption by Sources (2000 – 2006) in the kingdom of Bahrain. It indicates
that the energy consumption is increasing substantially, specially from year 2005 to 2006

Table 4: Energy Consumption by Sources (2000 – 2006) in the kingdom of Bahrain

Year

Total Gas
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(TJ)

Total Liquid
Consumption
(TJ)
(Transport)

Total Energy
Consumption

% of Gas
(TJ)

% of Liquid

% Increase in
Fuels Energy
Consumption
(TJ)

    

2000

300,855.59

21,449.55

322,305.14

93.34

6.66

-

2001

295,232.19

22,301.35

317,533.54

92.98

7.02

- 1.48

2002

307,365.07

24,951.54

332,316.62

92.49

7.51

4.66

2003

317,192.76

27,155.84

344,348.61

92.11

7.89

3.62

2004

329,249.88

28,946.07

358,195.95

91.92

8.08

4.02

2005

323,094.99

34,646.86

357,741.85

90.32

9.68

-0.13

2006

370,499.17

36,147.12

406,646.30

91.11

8.89

13.67

Future Energy needed
According to the World Energy Council the GCC will require 100 GW of additional power over the next
10 years to meet demand. Investments required in other Middle East countries are estimated to be $30
billion ( $1 billion in Bahrain). The Projected Additional Electricity Capacity needed by 2010 in Bahrain is
1200 MW at an estimated cost of US$900 million. The question is how to fulfil this electricity need; is it
renewable or nuclear?

Renewable Energy for Bahrain
The Sun is undisputedly the best source of renewable Energy. It provides solar energy to the earth,
heating different locations differently due to the spherical shape of the earth and thereby causing
differences in air pressure which in turn leads to the creation of wind and wind energy. The Sun and
Moon exert gravitational forces creating tides and waves which generate energy or hydro - power.
Therefore, renewable energy in the form of geothermal power, generated by solar energy along with
energy generated by wind, tides and biomass is sustainable, clean, abundant and free. It is the ideal
candidate for Bahrain’s future energy solutions.
n
n

Geothermal energy from heat inside the Earth ( not applicable to Bahrain)
Biomass from plants, which includes firewood from trees, ethanol from corn, and biodiesel
from vegetable oil (not applicable to Bahrain)

n

Solar thermal and solar radiation (Abundantly available in Bahrain)

n

Hydropower from tidal and wave energy (Abundantly available in Bahrain)

n

Wind Energy (Abundantly available in Bahrain).
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003

003

Abundant sunshine. The sun
is undisputedly the best source
of renewable energy for the earth.

Figure. 2
Solar Energy for the future of Bahrain. The vertical gradual bar is the Direct
Normal Incidence (DNI) of Solar Radiation in kWh/m2/y

Renewable energy resources in the Kingdom of Bahrain
Solar Energy: The annual average long-term solar potential on a horizontal surface in Bahrain was
found to be 408 W/m2 with 3400 sunshine hours a year so it is created to use solar! The Kingdom of
Bahrain has total area 720 km2. Only 3.5% ( 25 km2) of its mean land is needed to install standard
sized Concentrator Solar Trough for generation of adequate water and electricity (Fig 2). The technical
solar potential (thermal) is 36 TWh with Direct Normal Incidence (DNI) of more than 1800kWh/m2. The
estimated power needed for water production to meet demand is 1 TWh.
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An area of 10x10 km is needed
to install concentrated solar
thermal collector to produce 1
billion m3 of desalinated water
per year

Figure. 3

004
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An area of 10x10 km is needed to install concentrated solar thermal collector to produce 1 billion m3 of
desalinated water per year (10 m3 of water per m2 of collector area per year). This will be at a cost of 6
cents / kWh along with an area of 3.5% of land to fulfill electricity requirements up to the year 2050 from
renewable energy resources (Fig.3) .

005

1% of land (72km2) with solar
radiation of 410 W/m2 and
10 hrs of sunshine we will be
able to offer 10 TWh (equal to
Bahrain’s need in 2007).

Figure. 4

005

Photovoltaic (P.V.) with an efficiency 10 % , if we devoted only 1% of land (72km2) with solar radiation of
410 W/m2 and 10 hrs of sunshine we will be able to obtain 10 TWh . Referring to Table 1, the produced
electricity in 2007 was 10 TWh which is equivalent to this installment. In 2050 we may need 30 TWh –
which means we need only 3 % of Bahrain’s area (Fig 4). Recently multi-MW photovoltaic plants have also
been built. The Moura photovoltaic power station in Portugal and the Waldpolenz Solar Park in Germany,
both completed in 2008, represent the trend toward larger photovoltaic power stations.
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2000 wind turbine each with
blade size 60 m - running 18
hrs daily a year- would produce
10 TWh which is enough to
fulfill all electricity (and water)
needs for Bahrain

Figure. 5
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Wind Energy: The annual mean daily wind power density is 66·2 W/m2. If 2000 wind turbines with each
of 60 m blade size (rotor area of 11304 m2) – each has hub height 120 m- then the total produced power
is 10 TWh –assuming each turbine will run only for 18 hours. This would be enough to fulfil the electricity
need in Bahrain (Fig 5).
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A length of 200 km (around
Bahrain) of wave turbine
offers 1 TWh - which is 10% of
Bahrain’s electricity need.

Figure. 6

007
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Hydro power: The energy that could be extracted from tidal ranges, wave and sea current was estimated.
The highest monthly average energy density was 0.335 W/ m2. The daily energy that could be extracted
from the waves was 0.67 kW/ m, i.e. 5.90 MWh annually per each meter. If we use a length of 200 km
(around Bahrain) we will obtain 1 TWh ( which is 10% of Bahrain’s electricity need)- Fig 6.

Figure. 7
1000 wave turbines could offer Bahrain 0.6 TWh - 6% of Bahrain electricity need

Tidal Turbine

Sea Level

Current

Sea Bed

Sea water currents could give a daily energy equal to 552 W /m 2 ,therefore , if we use 10000 wave
turbines –each with blade size 2 m ( area 12.6 m2) then we will obtain 0.6 TWh (6 % of Bahrain’s electricity
need- 10 TWh annually) - Fig 7 .
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While many renewable energy
projects worldwide are large
scale, technologies are also
suited to areas where human
development is crucial.
Bahrain’s industries have
taken on the mantle of keeping
a safe and clean world for next
generations.

Bahrain to cope with the Global Warming
According to the 1st Bahrain communication report on Climate Change in Bahrain nearly 10% of
Bahrain’s area will be submerged in 2100 if sea level rise is 1 m. Important precautions need to be taken
as these areas house major industries. According to this report, 60% of energy is used in building and
construction and therefore restrictions have to be placed on this sector, allowing for only sustainable or
green buildings.
Renewable energy could reduce global greenhouse gas emissions by 2741 Mton by the year 2030 with
accelerated environmental policies, according to the International Energy Agency. If the world continues
as on the basis of today’s energy and climate policies, the consequences of climate change will be
severe. Energy is at the heart of the problem, and so must form the core of the solution. Even in the
absence of additional policies, green house gases (GHG) emissions in 2020 could be 5% lower than the
IEA estimated 12 months ago, and the economic downturn has thereby created an opportunity to put the
global energy system on a trajectory to stabilise GHG emissions at 450 ppm of CO2-equivalent which is
correlated with a global temperature rise of 2ºC.
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Under IEA’s 450 ppm scenario, GHG emissions by 2030 must decline 13,800 Mton compared with the
reference scenario, with the largest percentage coming from reductions in power generation. Renewable
energy would account for 2741 Mton of this total, behind energy efficiency at 7880 Mt but ahead of
carbon capture (1410 Mt), nuclear (1380 Mt) and biofuels (429 Mt).
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Super grids for Renewable electricity and transmission
It is recommended that Bahrain should build an electricity structure which seamlessly incorporates
multiple sources of generating technology - including renewable energy – and should be liberalized ,
long distance transmission, HVDC super grids. It is vital to speed up the implementation of resource
and requirement-appropriate electricity grids. The grid must be able to generate electricity for homes
from micro generation with the surplus sold to the grid. Future grids need to accommodate these varied,
complex and fluctuating loads.
Bahrain must introduce Feed – In tariffs to encourage Renewable Energy electricity producers to be
engaged in more grand R E projects. Table 4 list recommended Feed In tariffs for different RE technologies.
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Table 5: A list of recommended Feed- In tariffs for different RE technologies.

Nuclear Power for Bahrain
The United States and Bahrain (signed on 24 March 2009) will cooperate in a civil nuclear energy
development program that will help reduce greenhouse gas emissions, meet future energy needs and
prevent the spread of nuclear technology that could be used in making weapons.
The joint agreement is a tangible expression of the United States desire to cooperate with states in the
Middle East and elsewhere that want to develop peaceful nuclear power in a manner consistent with the
highest standards of safety, security and nonproliferation. Bahrain agreed to purchase nuclear fuel for its
future electric power generation stations from the international market rather than building the massive
infrastructure needed to enrich uranium or manufacture plutonium; processes that have the potential for
diversion of materials into nuclear arms production.
It has to be noted that in 2006, Bahrain and fellow Gulf Cooperation Council (GCC) members the United Arab
Emirates, Kuwait, Oman, Qatar and Saudi Arabia agreed to formulate a joint nuclear technology program.
If Bahrain prepares itself to use the fusion nuclear energy, the benefits would be great as it is cleaner, has
less risk potential and is more efficient than the fission nuclear energy.
Table 5 lists the advantage and disadvantages of different type of energies while Fig.8 and 9 lists the
prices of different types of energy sources.
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Climate change concerns,
coupled with increasing
government support are now
driving renewable energy 		
legislation.

Table 6: The advantage and disadvantages of different type of energies.
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Figure. 8
Prices of kWh from different types of energy sources.
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Figure. 9
Prices of kWh from different types of energy sources.
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Sustainable Buildings
and construction Projects
Dr. Naser Al Naser

Statistics shows that 60–70% of the total energy consumption in Bahrain is for buildings and construction
(worldwide average is nearly 45%); generating around 55% of Bahrain’s CO2 emissions (worldwide
average is nearly 50%). At present, renewable energy sources provide nearly nothing of Bahrain’s total
primary energy requirements as it relies 100% on natural gas. To meet government’s aspiration for
futuristic reduction in CO2 emissions, buildings must have less reliance on conventional electricity, i.e.
construct Building Integrated with Photovoltaic (BIPV) or Building Integrated with wind turbine (BIWT)
or use solar thermal panels (for water heating or space cooling) or use power from renewable energy
resources. The best option for Bahrain is BIPV or BIWT since solar intensity is high (more than 6 kWh/m2/
day) and wind speed can be more than 7m/s at height of more than 50m.

Introduction
The building construction and operation in USA, which is probably, a case study of Bahrain and the rest
of the world, have an enormous direct and indirect impact on the environment as illustrated in Fig. 1.
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Buildings not only use resources such as energy and raw materials but they also generate waste
and potentially harmful atmospheric emissions. As economy and population continue to expand,
designers and builders face a unique challenge to meet demands for new and renovated facilities that
are accessible, secure, healthy, and productive while minimizing their impact on the environment. In
fact, practicing this type of building construction is part of the ‘‘Sustainable development SB’’ which
is defined as a development which meets the needs of the present without compromising the ability of
future generations to meet their own needs. It requires the inextricable linkage of environment, economy
and social status of the society or a country (Fig. 2).

Figure. 1
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The triangle of the sustainable development elements.
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According to Leadership in Energy and Environmental Design, LEED, (set by the US Green Council,
i.e. another name for a SBC) the Energy and atmosphere in the building construction (where the use
of solar or wind energy is involved) consist nearly 25% of the total scale of 100%; knowing that a green
building consider Sustainable sites (20%), Water efficiency (7.3%), Material and resources (18.7%), Indoor
environmental quality(21.7%) and Innovation and design (7.3%) as demonstrated in Fig. 3
Figure. 3
Green building Rating (LEED); it contains 6 environmental features with total score of 69. BIPV or BIWT falls
within the feature known as ‘‘Energy Efficiency and Atmosphere’’, it consists 20 criteria, and has 17 credits.

Indoor Environmental
Quality - 15, 22%

Innovation and Design - 5, 7%
Sustainable Sites - 14, 20%

Materials and Resources
13, 19%

Water Efficiency - 5, 7%
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Energy Efficiency
and Atmosphere - 17, 25%

Makeover of a Building Integrated Photovoltaic (BIPV) - like Al Moayyed Tower (the first sky scraper in
Bahrain) and Bahrain International Circuit (Best F1 Circuit worldwide) is technically possible in Bahrain
but it is expensive. It requires more attention from the community and authorities as well as incentives.
Therefore, establishing any mechanism in the kingdom of Bahrain that encourages the renewable energy
utilisation for integration in Buildings like Bahrain the Bahrain World Trade Centre – which is a Building
Integrated Wind Turbine BIWT with its three parallel 29 m blade size at different heights and provide 15%
of its electricity from wind ( saving power , 670 kW , and reducing CO2 emission – a major Green House
Gas) - will help in reducing the CO2 per capita in Bahrain since building and construction sector contribute
to nearly 60% of the energy consumed nationwide. Such a mechanism will reflect very positively on
accelerating sustainable buildings in Bahrain.
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Figure. 4
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Al Moayyed Tower (the first sky scraper in Bahrain) can be made over into a Building Integrated Photovoltaic
(BIPV). This conversion to green or sustainable building may cost BD 6 million. Thin film transparent
Photovoltaic panels of different colours can be used on windows – producing solar electricity and providing
sun shade.

Figure. 5
The possible makeover to BIPV, BIWT and Renewable Energy Integration for building construction in Bahrain
International Circuit. The cost may be around BD 10 million but the environmental revenue is more.
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Mechanism for Promoting Green Buildings in Bahrain
(BIPV and BIPV projects)
It is most likely that issuing or coming up with legislations on renewable energy will face strong opposition. This
is due to the availability of oil and natural gas as well as opposition from the public - since they now pay only
1 cent per kWh and it will not be in their favour to raise this tariff. Among the recommendations in the above
mentioned mechanisms is to put up or introduce taxes on conventional electrical energy usage. This is to limit
the extensive electricity consumption, so that there are no further emissions of CO2. Also, introducing legislation
on renewable energy may take a long time, especially if there are not many specialists on renewable energy or
intelligent or sustainable buildings design or environmentalists on green building. Therefore, a mechanism must
be introduced that is likely to be adopted in a nearby GCC country. This mechanism is the Introduction of Green
Building (it’s almost an alternative name to sustainable buildings). These are buildings that have the potential
to improve life and have long-lasting effects on the wider environment. It started in the USA. It was called U.S.
Green Building Council (USGBC).
The core purpose of The U.S. Green Building Council is to transform the way buildings and communities
are designed, built and operated, enabling an environmentally and socially responsible, healthy, and
prosperous environment that improves the quality of life. USGBC leads one to make decisions as
seriously as the decisions themselves.
Currently, the World Green Building Council is made up of members of Green Building Councils from around
the world. Green Building Design Councils are found in USA, Australia, India, China, Mexico, New Zealand and
United Arab Emirates. Bahrain is now working with the Emirates Green Building Council to make use of their
experience. The Emirates GBC was formed earlier this year with the goal of advancing green building principles
for protecting the environment and ensuring sustainability in the United Arab Emirates
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In countries like the UAE and Bahrain, people spend more than 90 percent of their time indoors. Therefore,
green buildings offer healthier and more efficient solutions to owners, occupants and businesses. It has
been demonstrated that energy and water efficient buildings have been able to reduce the operating
costs by more than 50 percent by employing well-integrated green design concept.

Green buildings are environmentally responsible structures that are based on a practical and simple
approach in their design and construction. For instance, they optimise the use of interior spaces so that
the overall building size and use of resources in constructing and operating them are kept to a minimum.
Other factors such as sustainability, energy efficiency, water conservation, indoor air quality, and the
use of non-toxic, eco-friendly materials within the structure is also important. A green building is about
logical steps to reduce impact on the environment, some of which are very simple. As a small example,
we reduced the number of lights installed in the building by maximising the use of indirect sunlight, thus
reducing costs while still ensuring each person was receiving appropriate illumination for his job. In the
process what was learnt was that green buildings have a significant economic advantage.
Proposed mechanisms for Bahrain that will lead to the dissemination and acceleration of green or low
carbon or echo or sustainable buildings:

Create Green Building Concept
A Green Building is defined as an environmentally conscious building that has the least impact on the
planet’s resources. Green building incorporates excellent practice that result in environment protection,
water conservation, energy efficiency, usage of recycled products and renewable energy. Typical
Features of a Green Building
•
•
•
•
•
•

Sustainable Sites
Water Quality and Efficiency
Energy and Atmosphere
Materials and Resources
Indoor Environmental Quality (IEQ)
Innovative Design
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Green Buildings also provide the following:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Marketability value
Energy efficiency performance
Less emissions
Adequate day lighting & good distribution
Less glare
Low energy and water consumptions
Better ventilation
Free from high VOCs
Indoor Air Quality
Free from Sick-building Syndromes
Higher productivity
Increasing energy performance by 40-50% or more.
Reducing building-related illness.
Improving health conditions.
Decreasing absenteeism by 15% if compared with conventional buildings.
Increasing occupants productivity.
Improving pupils performance and results.
Prolonging building’s lifecycle.

Making Use of the Emirates Green Building Council
On the 2nd of July 2006 the Emirates Green Building Council (Emirates GBC) was officially established in UAE,
which is a member state of Gulf Cooperation Council (GCC) countries. The Emirates GBC has the goal of
advancing Green Building principles for protecting the environment and ensuring sustainability in the United
Arab Emirates. Its vision is primarily centred on achieving the highest level of sustainable built-environment in
the United Arab Emirates through the promotion of high-performance Green Buildings and environmentally
friendly technologies. The Emirates GBC mission goal statement includes:
•

Provide awareness on the importance of sustainable management of the environment.

•

Foster collaboration between all sectors of property and construction industry, government, academic
institutions and other stakeholders to transform the UAE built-environment to be a Green Building model.

•

Provide a venue for vibrant participation of all concerned to develop Green Building solutions adapted to
suit the culture and architecture of the UAE.

•

Establish a Green Building Model that encompassing standards and best practices appropriate for the
environment of the UAE, and for the region to follow.

•

Create a vehicle for education.

The Founding Member Board of the Council comprises of six founders and 41 renowned organisations in the
UAE covering different sectors of the building industry including:
•
•
•
•
•
•
•
•
•
•

Developers
Civil bodies (NGO)
Energy Companies
Consultants
Contractors
Landscape contractors
Manufacturers & Suppliers
Facility & Hospitality Management
Energy Management Services
Water Consultants
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The global environmental problems are increasingly threatening water and air quality and the ecosystems which
inhabitants depend on in their daily life. The construction industry ought to be transformed from a conventional
to a sustainable or high-performance Green Building industry that produces fewer pollutants and consequently
protects the environment.
Adopting Green Building standards in the UAE will lead to ecologically friendly buildings whilst fulfilling the
cooling needs of residential or commercial buildings.
The Council’s Board of Directors convened on 2nd July 2006 attended by of 81% of the 47 board members.
Senior management delegates representing 33 prominent organisations (founding members) and Five of
the six founders of the Emirates GBC attended the board meeting. Eight additional delegates from different
organisations were also present. The Bylaws, Operation Plan based on the Strategic Plan including the Main
Activities, Sub Committees (Tasks & Duties) and Budget were approved by the Board of Directors at the board
meeting. In addition, the appointment of the Management Committee was unanimously endorsed by the Board
of Directors effective immediately.

Adopting Leadership in Energy and Environmental Design (LEED)
LEED is a voluntary standard for assessing building performance and meeting sustainability goals.
It’s based on industry standards developed by the United States Green Building Council States and
emphasises state of the art strategies for sustainable site development, water savings, energy efficiency,
materials selection and indoor environmental quality.
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Applying the concept has proved to enhance the asset value and profitability of the building. A building
that satisfies LEED™ certification requirements positively impacts labour productivity, retail sales, hotel
resident comfort and manufacturing quality and output. Moreover, comfortable spaces tend to keep
tenants in their occupancies for longer periods.
LEED provides a complete framework for assessing building performance and meeting sustainability goals.
Based on well-founded scientific standards, LEED emphasises state-of-the-art strategies for sustainable site
development, water savings, energy efficiency, materials selection and indoor environmental quality.

LEED certification programme has been developed by the USGBC (US Green Building Council), which is
a voluntary, consensus-based national standard for developing high performance, sustainable buildings.
LEED provides a framework for assessing building performance and meeting sustainability goals and
recognises it through its rating system, which includes a certified (26-32 points), silver (33-38 points),
gold (39-41 points) and platinum (52 or more points). Pacific Controls earned 55 points.
Two Green Buildings recently received the LEED Certification from the US Green Building Council
(USGBC), namely:
•

MKM Commercial Holdings LLC for the 1st LEED Silver Rated Green Building (June 6, 2006).

•

Pacific Control Systems for the 1st LEED Platinum Rated Green Building (June 28, 2006).

The building of the Pacific Control Systems is one of the 16 buildings across the world to make that
grade, which explains why it is a matter of pride not just for the company but also the UAE.
The Pacific Control Systems building (Fig 6) has 100 % of water at the building recycled and used for
landscaping. The roof of the building has photovoltaic cells (which provide solar power, BIPV) that supply
lighting during the day while solar air-conditioning is also used to satisfy 25 % of the building’s 400-tonne
cooling requirement.
Introducing such competition in Bahrain will surely contribute to boosting the application of renewable
energy legislation as well as a special sustainable building legislation.
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Green Building Certification
To achieve a green building certification, there were a number of prerequisites and credits required
to be documented and achieved. Some of these that can be found in the building include innovative
wastewater recycling technologies, water use reduction through the installation of water conservation
fixtures, water efficient landscaping designs, optimising energy performance, CFC reduction in HVAC,
CO2 monitoring, low emitting building and finishing materials, thermal comfort control, IAQ (indoor air
quality) management planning during construction and before occupancy and several other features.

Policies for Sustainable Buildings
Accelerating the use of BIPV under the concept of sustainable buildings may be more effective as people
and governments becomes more concerned with environment.
The following is the summarised general policy recommendations for accelerating sustainable building
constructions:
Establish a national strategy for improving the environmental performance of the building sector
The establishment of a national strategy for improving the environmental performance of the building
sector should help improve the technologies that could be implemented more effectively, reaching a
greater number of geographically dispersed firms in the industry.
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Introduce a greener public purchasing strategy for construction procurement
Public construction procurement should be more directed towards “greener buildings”. In OECD
countries, construction procurement by the government accounts for a considerable proportion of
construction investment, and the introduction of a greener public purchasing strategy could have a
great impact on the environmental performance of the building sector. It is important to note that such a
strategy will not only improve the environmental performance of government buildings themselves, but if
designed well may also have great demonstration effects on the demand-side and cost-reduction effects
on the supply-side, encouraging wider diffusion in the economy as a whole.

In order to capture such benefits GPP measures should be used particularly in areas in which there are
market failures which are slowing the “take-up” of “green” technologies which are likely to be economically
competitive in the longer-run. Greener public purchasing may also play an important role particularly in
areas where there are no other promising policy instruments, such as improving the waste-generationrelated performance of buildings. Because buildings are associated with various environmental issues,
it is important to clarify the definition of “green buildings” so that greener public purchasing policies can
be effectively implemented.
Minimise administrative costs by eliminating the duplication of administrative processes
As buildings are constructed in a spatially fixed and custom-designed manner, many policy instruments
involve significant administrative cost for checking design documents and conducting on-site
inspections. It is important to note that when two policy instruments require the same administrative
process (typically on-site inspection), the total administrative cost could be considerably reduced by
eliminating the duplication of administrative processes. Moreover, in the context of on-site building
inspection, administrative cost could also be reduced by allowing entry of new inspection bodies and
promoting competition between inspection bodies.
Undertake more ex-post evaluation of policy instruments by means of a close international co-operation
Since policy instruments in practice often do not work as theoretically predicted, ex-post evaluation of the
instruments is important for improving policy design. Although many findings regarding the characteristics of
policy instruments were obtained through discussions in previous chapters of this report, many unanswered
questions remain due to a lack of empirical data. A good example is the evaluation of environmental labelling
schemes. Over the past few years policy makers and building experts have been paying increasing attention
to these schemes, yet there appears to be no clear empirical evidence to show to what extent the introduction
of the schemes has improved the environmental performance of buildings relative to what the performance
would have been in the absence of the schemes. It is therefore necessary to undertake more ex-post
studies on how on-going policy instruments are actually working, and to collect more empirical evidence. As
different countries are implementing different policy instruments, it is clear that exchanging information on
the results of ex-post evaluations should be of great help in discussions regarding policy design. International
co-operation on the research regarding the design of policy instruments for environmentally sustainable
buildings should be continued.
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Policy instruments for reducing CO2 emissions
Appropriately co-ordinate regulatory instruments and non-regulatory instruments
Energy efficiency standards of building regulation have long played a central role in the energy efficiency
improvement of new buildings. Although this regulatory instrument, in a sense, is the most certain
measure to improve energy efficiency, it is often difficult to set standards that are strict enough to
produce real improvements in a significant proportion of new buildings. Consequently, the standards
can affect only a limited number of buildings whose energy efficiency, in the absence of the regulation,
would be well below the average level. Under such circumstances, governments need to combine the
regulation with non-regulatory instruments, such as economic instruments and information tools, which
could improve the environmental performance of buildings not covered, in effect, by the regulation.
In the co-ordination of these instruments, policy-makers should pay special attention to harmonising
the structure of regulatory and non-regulatory instruments so as not to harm the effectiveness of the
individual instruments.
Improve the environmental effectiveness and economic efficiency of building regulation
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Despite its limited impact on buildings with a relatively high level of energy efficiency, building regulation
is the most effective measure for upgrading the “bottom” end of energy performance of new buildings,
and should continue to be seen as one of the most important policy instruments for the improvement of
energy efficiency of new buildings. It is important to note that, in many countries, there seems to be much
room for further upgrading energy efficiency standards. Such potential for energy efficiency improvement
should be fully explored. Moreover, in order for the regulation to keep its current level of effectiveness,
the standards have to be regularly upgraded in line with the evolution of average energy efficiency levels.
Furthermore, governments should continue efforts to make the standards as flexible as possible so as to
improve the economic efficiency of the regulation and provide more incentives for innovation.

Develop a synergy by combining economic instruments and information tools
Economic instruments and information tools could enhance each other’s effectiveness if they were
appropriately combined for both the new and existing building sectors. A typical example is the coordination of energy audit programmes with economic instruments, such as energy taxes and capital
subsidy programmes. Owners of buildings would better understand the impact that economic instruments
have on the cost-effectiveness of energy efficiency investment if they were coupled with energy audit
programmes. In light of this great potential, governments should develop significant synergies for energy
efficiency improvement by appropriately co-coordinating these instruments.
Place more emphasis on energy efficiency improvement in existing buildings
Although policy instruments for the reduction of CO2 emissions have long placed their emphasis on the
new building sector, this sub-sector accounts for a small proportion of total building stock, and there
is larger energy saving potential in the existing building sector. As investments in the energy efficiency
of buildings generally have a diminishing rate of return, energy efficiency investment in the existing
building sector has become, in relative sense, a more cost-effective option as the energy performance
gap between new and existing buildings widens. Despite some difficulties in implementing effective
measures that are specific to existing buildings, energy efficiency policy should nonetheless place more
emphasis on this sub-sector. Since there is no existing regulatory framework to cover existing buildings
in most OECD countries, non-regulatory instruments are expected to play a more important role here
than they do in the new building sector.
Undertake extensive analysis on the cost-effectiveness of energy efficiency measures
One important dimension of policy design is the economic efficiency of policy instruments. However,
as few studies have been conducted on this aspect of policy design for the building sector, it is not yet
clear, for instance, to what extent the shift from building regulation to flexible economic instruments can
contribute to the reduction of overall compliance cost. Therefore it is necessary to conduct an extensive
analysis on the cost-effectiveness of energy efficiency measures according to various categories of
buildings. The results of such an analysis should have many useful implications for improving policies to
reduce CO2 emissions from the building sector.
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Policy instruments for the minimisation of Construction
and Demolition Waste (C&DW)
Create a synergy for the minimisation of C&DW by coordinating policy instruments across the
stages of the life-cycle of buildings
In this area, the point of policy intervention is closely related to policy goals that instruments are aiming
to achieve. The immediate policy target at demolition stage is usually the reduction of the final disposal
of C&DW that is presently being generated. Policy instruments at downstream stages may be applied
to increase the use of recycled building materials in the building sector. Instruments at upstream stages
may contribute to the improvement of the waste-generation-related characteristics of buildings that are
constructed today. Although principal policy goals may generally differ between stages, it is important
to note that the policy instruments which are implemented at different stages are closely inter-related.
For instance, instruments at demolition stage, such as a landfill tax, may indirectly promote the use of
recycled building materials by reducing the cost of collecting recyclable C&DW. Conversely, instruments
at downstream stages could make it easier to control the flow of demolition waste at the demolition stage
by making the recycling option more economically attractive. In light of these relationships, governments
should create a synergy for the minimisation of C&DW by coordinating policy instruments at different
stages so that they can mutually reinforce their effectiveness.
Reduce the final disposal of C&DW with a combination of economic and regulatory instruments
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With regards to the reduction of final disposal of C&DW, empirical evidence clearly demonstrates that landfill
and incineration taxes may be one of the most effective instruments for reducing the final disposal of C&DW if
the tax rates are set at a relatively high level. The use of some regulatory instruments at demolition stage, such
as a ban on landfill and mandatory separation of building materials, could have great potential to reduce final
disposal, although there appears to be no empirical evidence that clearly proves their effectiveness. It is also
noteworthy that some other regulatory instruments (i.e. mandatory reporting and demolition permission) can
prevent illegal dumping, which is often regarded as a main negative side effect of landfill and incineration taxes.
Governments should properly co-ordinate these instruments so that the final disposal of C&DW can be largely
reduced without significant negative side effects.

Establish a sustainable material flow within the building sector by promoting the use of recycled
building materials in building construction
At present, a significant proportion of recycled C&DW from the building sector is not used for constructing
buildings, but in construction projects that require materials of lesser quality, typically road construction.
As the generation of C&DW is predicted to sharply increase in the coming decades, and the demand for
recycled C&DW in road construction is not certain in the long run, governments need to promote the use
of recycled building materials in building construction and establish a sustainable material flow within the
building sector. Among various policy options discussed in this report, a virgin materials tax may have
great potential to provide economic incentives to use recycled building materials if the tax rate is set high
enough. A major obstacle for increasing the use of recycled building materials is a lack of information
on the quality of these materials on the user side. Information tools such as certification schemes for
recycled building materials, as well as specifications that take the use of recycled materials into account,
may encourage the development of a market for recycled building materials. While establishing these
information tools does not necessarily require government involvement, it may be necessary to ensure
the credibility of these instruments.
Encourage proactive response from contractors to reduce construction waste
The wastes generated through construction processes could be significantly reduced through the
improvement of site management, such as the reduction of surplus materials; and the reduction of
waste could, in many cases, lead to economic benefit. However, in general, contractors in the building
industry tend to be slow to adopt new technologies and/or knowledge which is necessary to improve
their waste management. Therefore it is important to encourage contractors to become more proactive
with technology diffusion programmes and voluntary instruments.
Continue to explore possible measures for improving the waste-generation – related performance of
buildings
Improving the waste-generation-related characteristics of buildings at the upstream stage may have
the potential to greatly increase the recycling and reuse of building materials in the long run, even
though the actual impact on waste generation will not appear for decades. Despite this large potential,
effective policy instruments are very difficult to design for upstream stages. Within the wide range of
regulatory instruments, economic instruments and information tools, there does not appear to be a very
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promising policy instrument to improve the waste-generation-related characteristics of buildings. Under
such circumstances, the use of public procurement policies to help create a demand for buildings with
better waste-generation-related performances can be seen as one of few realistic and effective policy
instruments in this area. Although this is a very challenging issue, governments should continue efforts
to explore other possible measures to improve these performances.

Policy instruments for preventing indoor air pollution
Improve the quality of building materials by implementing instruments that target building
materials manufacturers
Building materials that emit pollutants can greatly contribute to indoor air pollution. It is therefore
important to improve the quality of these materials so that health problems caused by air pollution can
be addressed. Building material manufacturers generally have great capacity to rapidly respond to
changing circumstances, and governments should exploit this capacity to improve indoor air quality. For
instance, a regulation on the quality of building materials may be a reasonable option when there is clear
evidence that the concentration of a certain pollutant is the cause of a health problem, and that there
is a consensus among stakeholders to implement such regulation. This could effectively improve the
quality of these materials with modest administrative cost. It is noteworthy that environmental labelling
schemes could also encourage building material manufacturers to produce safer building materials.
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Avoid providing misleading information to consumers
The establishment of target values for indoor pollutant concentration is an important step for raising
awareness of indoor health problems due to indoor air pollution, and for developing other policy
instruments. In fact, many policy instruments are designed with an aim to keep the pollutant level
below the target value level. However, it is sometimes argued that announcing target levels could give a
misleading impression of risk and confuse consumers. When setting such target values, governments
should therefore implement supplemental information tools so that, for instance, the meaning of the
values can be sufficiently explained to consumers.

Undertake more studies on the causal mechanism of indoor air pollution
Indoor air pollution is a very complicated issue. A wide variety of factors affect the indoor concentration
levels of pollutants, and the impact of the same pollutant level on human health depend largely on the
sensitivity of each person. Therefore, in some cases, it is not clear how building design is linked to indoor
health problems. Under such circumstances, it is very important to collect empirical data to indicate the
relationship between building design, indoor pollutant levels and their implications for human health. This
is a time-consuming and costly task, but these results should provide much useful insight for designing
policy instruments in this area.
Establish a framework to identify newly emerging indoor health problems
A number of new building products become available every year, and sometimes they may cause
unpredicted indoor health problems. Indoor air pollutants are invisible and the health problems they
cause are often mistaken for other types of illness. It is therefore usually difficult for governments to
correctly identify such health problems before a large number of people have reported them. In order for
governments to be able to identify newly emerging indoor health problems at an early stage and quickly
take necessary measures, it is important to establish a framework under which users complaints linked
to building performance (including indoor air quality) can be widely collected and analysed. The results of
the analysis should then be reported to policy makers in government.
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UNEP’s Sustainable Building and Construction Initiative (SBCI)
This is probably the most suitable approach for introducing and strengthening sustainable buildings
in Bahrain. It contains very practical and realistic steps. It allows bringing together stakeholders from
all phases of the building’s lifespan, such as material manufacturers, architects, estate developers,
construction companies, maintenance and service companies as well as local authorities. It also provides
a common platform for these stakeholders to work together with the United Nations Environment
Programme (UNEP) to identify opportunities for change towards sustainability, and develop mechanism
for realising those opportunities. It contains members from all over the world. Members will take an active
part in developing and defining the initiative’s work programme according to Bahrain. The full Information
note on SBCI was published in early 2006 (UNEP 2006) - after it has been launched in Paris on 21st
February 2006.
It was a new international effort to “green” the multi-billion dollar building and construction sector that
was launched with some of the biggest names in the business. The construction giants Lafarge, Skanska
and Arcelor were among the founding members of the SBCI, which aims to promote environmental
friendly practices across this vast industry.
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The building and construction sector employs over 100 million people worldwide and contributes
approximately 10% of global Gross Domestic Product (GDP), also it has a serious impact on many of
the world’s most pressing environmental problems like climate change, waste generation and depletion
of our natural resources. One key area of concern is the large share of energy use, with associated
greenhouse gas emissions, that the built environment accounts for. In some countries the built
environment is responsible for up to 40% of total energy use (Figs 6).

Figure. 6
Worldwide investment in the building and construction sector.

23% in developing
countries

30% in Europe

4% in other
developing countries
22% in North America
21% in Japan

The overall objective of the SBCI (http://www.unep.fr/pc/) is to achieve worldwide adoption of sustainable
building and construction practices that can help deal with such problems. It also aimed to produce
reports on key issues like the impact of energy efficiency in the built environment on climate change,
and a manual linked to re-construction of buildings in the wake of natural disasters like the Indian Ocean
Tsunami. A key feature of the SBCI will be to bring recommendations to implementation, including the
development of pilot projects.
It is hoped that the work of the SBCI will help ensure buildings are routinely designed, constructed
and maintained from an environmentally sustainable point of view over their entire life span, taking into
account what is called the “life-cycle approach”. Other goals are that increasingly legislation and building
standards include sustainability considerations and requirements. And, that policies and incentives
provided by the government support sustainable building and construction practices.
The SBCI has been set-up as a neutral and worldwide platform, in partnership with international leading
companies and others working in this area. As such it will be able to provide direct input to other
initiatives, governments and global bodies making recommendations and decisions affecting sustainable
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development in this sector. It aims to complement on-going efforts in various countries that are designed
to assess and compare the environmental performance of buildings such as LEED in the United States,
BREEAM in the UK and HQE in France.
Other partnerships will include the responsible investment working group under the UNEP Finance
Initiative. The SBCI will also look to build on the existing work of UNEP DTIE’s Ozon Action programme
in the refrigeration and air conditioning sector, which is tackling the problem of energy consumption in
existing buildings.
The organisation of SBCI regular starts with Identification of SBCI focus areas (two focus area per year),
followed by research and review of focus area (to identify needs), development of tools and strategies (to
respond to identified needs), pilot projects (to demonstrate and evaluate tools) and finally dissemination
and promotion.
In fact, joining the SBIC will lead to several benefits such as:
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1- Taking an active role in shaping the market of sustainable building and construction.
2- Creating inputs to international and national strategies for meeting global challenges.
3- Contributing to the way the issues linked to the building and construction sector will be addressed
in international debates on climate change.
4- Cross-cutting access to cooperation with other key players engaged in sustainable development.
5- Accessing the latest tools, strategies and news on sustainable building and construction worldwide.
6- Acquiring priority access to pilot and demonstrate projects and partnerships worldwide.
7- Conducting sustainability work in association with a global initiative.
The SBCI members will take an active part in developing and defining the initiative’s work programme
according to their interest. The SBCI provides a common platform for these stakeholders to work
together with UNEP to identify opportunities for change towards sustainability, and develop mechanisms
for realising those opportunities. It will not replace or compete with the numerous other initiatives aiming
at researching sustainability in the building and construction sector but will seek to complement them by
the translating their findings into on-the –ground action through pilot projects.

Building Research Establishment’s Environmental Assessment
Method (BREEAM).
The BREEAM family of assessment methods and tools are all designed to help construction professionals
understand and mitigate the environmental impacts of the developments they design and build. BREEAM
Buildings and BREEAM Tools act at different stages of the construction process; i.e. for the manufacture of
building materials (life cycle analysis of materials through design stage during construction and post construction).
BREEAM Buildings
BREEAM Buildings can be used to assess the environmental performance of any type of building (new
and existing). Standard versions exist for common building types and less common building types can
be assessed against tailored criteria under the Bespoke BREEAM version. Buildings outside the UK can
also be assessed using BREEAM International. There are many types of BREEAM Buildings. These are:
BREEAM Bespoke – which assess buildings that fall outside the standard BREEAM categories, including
leisure complexes, laboratories, higher & further education buildings and hotels at the design stage and
post construction and BREEAM Courts- which assess both new build and the major refurbishment of
court buildings. BREEAM Courts assessments are certified through the Bespoke BREEAM.
The Code for Sustainable Homes
In April 2007 the Code for Sustainable Homes replaced Ecohomes for the assessment of new housing
in England. The Code is an environmental assessment method for new homes based upon BRE’s
Ecohomes and contains mandatory performance levels in 6 key areas. Ecohomes can assess new homes,
apartments/flats, and houses, apartments and flats undergoing major refurbishment at the design stage
and post construction. BREEAM is a tool for housing associations and housing stock managers as a
stock management and for existing buildings. It consists of the followings:
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i.
ii.
iii.
iv.
v.
vi.
vii.

BREEAM Industrial can assess storage & distribution, light industrial units, factories and workshops
at the design stage and post construction.
BREEAM International can assess a single development or BRE can also assist in creating a
BREEAM version for a country or region outside of the UK.
BREEAM Multi-Residential can assess student halls of residence, sheltered housing for the elderly,
supported housing and hostel type accommodation at the design stage and post construction.
BREEAM Prisons can assess high and standard security prisons, young offenders’ institutions,
local prisons and women’s prisons at the design stage and post construction.
BREEAM Offices can assess new build or major refurbishment and existing offices, at the design
stage, post construction and in use.
BREEAM Retail can assess new build or major refurbishment, post construction, tenant fit-out,
existing (occupied), management and operation.
BREEAM Schools can assess new schools, major refurbishment projects and extensions at the
design stage and post construction.

BREEAM Gulf 2008 Assessor Manual
The BREEAM Assessor Manuals are technical guidance documents which have been created to aid
licensed BREEAM Assessors in carrying out BREEAM Assessments. This section of the BREEAM manual
outlines the scope of this non-domestic BREEAM scheme and the type of buildings that it can be applied
to. The following information is provided in this section:
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·
·
·

The BREEAM assessment and certification stages
Type of building projects that can be assessed using BREEAM
Type of buildings that can be assessed using this BREEAM scheme

The BREEAM Gulf is set in January 2009 (www.breeam.org) for United Arab Emirates, Oman, Qatar,
Bahrain, Saudi Arabia and Kuwait.
The scheme can be used to assess the environmental impacts of any building located in the Gulf region
(as defined below) which complies with this scope document.
Where the building requiring assessment does not fall within the scope of this non-domestic BREEAM

scheme or one of the other standard BREEAM schemes, it can be assessed using the BREEAM
International Bespoke scheme. BRE Global can also assist in creating a BREEAM scheme specific for a
country or region.
This BREEAM scheme can be used to assess the environmental impacts arising as a result of an individual
building development (including external site areas) at the following stages:
1. Design Stage (DS)
2. Post-Construction Stage (PCS)
BREEAM Gulf can be used to assess buildings that consist of the many functions and associated
functions (Reception / Foyer, Offices, Meeting Rooms, etc).

The High quality Environment (HQE)
The concept and dynamics of building environmental quality (the so-called “high environmental quality”
in France) as it has been initiated in France. This HQE (Haute Qualité Environnementale is a tool towards
sustainable development.
In France, it is the step HQE which federates the initiatives around environmental quality in buildings. It
is founded on the search for performances touching at the same time the interior environment, for the
users, and the environment in general from the interior space scale up to the planet. It is an environmental
management which is thus put in practice, rendering responsible and mobilising the actors for obtaining
at the same time personal and collective performances. It is a systemic approach, accounting for the
complexity and lifespan of a construction, and creating a synergy among the actors.
The concept of the HQE method, its dynamics and was found to contribute to sustainable development
in the construction sector.
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Bapco’s (Bahrain Petroleum Company) First Zero Emission House
(nearly 7 kW solar, wind and Fuel Cell)
This project was part of a grand project to Green Bahrain. It is a Dar (Dar means house in English) in
Sheikha Sabeeka Bint Ebrahim Al Khlaifa’s Park at Awali, kingdom of Bahrain (Fig 7). The project costs,
nearly, € 100,000. It was the author’s initiative which was accepted and conducted by Bapco. Heliocentric
Energiesysteme GmbH, a Berlin based company, Germany, had provided the technical advice.
Figure. 7
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Bapco First Zero Emission House (7 kW: solar, wind and Fuel Cell) - Dar Al Nakheel (The Circle) - in Sheikha
Sabeeka Bint Ebrahim Al Khlaifa’s Park at Awali, kingdom of Bahrain.

The park was installed in the park in February 2010 and was officially opened in March 2010. It is the first
Zero Emission House in the Middle East. This house is in fact an International laboratory for conducting
and evaluating renewable energy for building. This is because any student in the world can log in the
web site of the company and later to the house site to read all solar and wind data and how much energy
is obtained in kWh ( and the equivalent CO2 saving) is obtained bearing in mind the prevailing dust,
humidity and aerosols. The house consists of 4kW photovoltaic, 1.5 Wind turbine and 1.2 kW fuel cell
(water energy) - total of 6.7 kW. Special reformer was made to separate water to Hydrogen and Oxygen
using solar and wind energy; where the Hydrogen and air were used as input for the fuel cells to produce
electricity - with water as waste. Lab is being developed in line with Bapco’s objectives to conserve
energy and increase public awareness on the use of renewable energy.
Bapco had made an excellent administration in forming a team consisting members from University of
Bahrain, Electricity and Water Authority, Ministry of Housing, Ministry of Work and Ministry of Municipality
and Agriculture and National Oil and Gas Authority (NOGA) - Fig 8. This team is to follow up the project
and promote Renewable Energy technology in Bahrain and worldwide.
Figure. 8
Scientists and Engineers who will follow and promote
Renewable Energy in Bahrain and worldwide after their
interaction with Bapco’s first Zero Emission House,
Kingdom of Bahrain.
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Figs 9-18 display the main features of each component of the Renewable Energy system in Bapco’s First
Zero Emission House in the kingdom of Bahrain.
Figure. 9
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Systematic diagram of the Bapco’s Zero Emission House, kingdom of Bahrain

Figure. 10
The Characteristic of e Invertors of the Bapco’s Zero Emission House, kingdom of Bahrain
Output nominal AC voltage

230V / 50Hz

Output AC power 25 C / 45 C

4.200W / 3.400W (2.200/1.600W)

Onput AC voltage (grid)

230V / 50Hz

Max. efficiency

95% (93%)

0

0

Battery voltage

48Vdc (24Vdc)

Battery charging current at 25 C

80A (80A)

Battery capacity

1000Ah

0

Figure. 11
The Characteristic of the solar modules of the Bapco’s Zero Emission House ,
kingdom of Bahrain. Emission House, kingdom of Bahrain

Maximum power

200Wp

Nominal voltage

24V

Short circuit current

8,5A

Voltage at maximal load

25Vdc

Current at maximal load

8A

Dimensions

990 x 1480mm

Mounting

Adjustable aluminium brackets

Pieces

10
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Figure. 12
The Characteristic of the wind turbine of the Bapco’s Zero Emission House ,
kingdom of Bahrain.
Rated power

1000W (12,5m/sec)

Cut in wind speed

2,5/sec

Cut out wind speed

50m/sec

Output voltage

25Vdc

Rotor diameter

1,8m

Mast

8m heights

Communication interference

RS485

Figure. 13
The Characteristic of the reformer to separate water into hydrogen and oxygen using
solar and wind electricity of the Bapco’s Zero Emission House, kingdom of Bahrain.
The oxygen is pumped to the house (fresh air).
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H2 purity

6.0

Pressure

0,1...10,5bar

Max. H2 flow rate

60Nl/h

Power consumption

450VA (full load)

Mains

230V / 50Hz

Communication

LCD Display + l/O-board

Cascading

Up to 10 units

Pieces

2

Maintenance

Only ion-filter/extremely safe device

Figure. 14
The Characteristic of the hydrogen storage cylinder or canisters at Bapco’s Zero
Emission House, kingdom of Bahrain.

Capacity

600NL @ 10bar

Max. refilling pressure

10...17bar

Dimension

90 x 425mm

Weight

7kg

Pieces

4

Refilling time 0...100%

1 day

Figure. 15
Characteristic of the fuel cells at Bapco’s Zero Emission House,
kingdom of Bahrain.

Rated power

1200W

DC voltage range

22...50V

Rated current

46A

Emission water

870ml/h @ rated power

Fuel consumption

18,5Nl/H @ rated power

Dimension

56 x 25 x 33mm
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Figure. 16
The main component of the overall system control at Bapco’s Zero Emission House,
kingdom of Bahrain.
State of the art device

PLC, PC or similar
Central interface to all devices
Customized controller software
Automatic / manual mode
Parameterization possible

Figure. 17
The main component of the overall system control at Bapco’s Zero Emission House,
kingdom of Bahrain.
Custom large format display

Outdoor 80 x 100cm
Up to 4 lines
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Time, Date, Personal Text, Personal Web Text, Current
performance, daily yield, total yield, CO2 saving, ambient
temperature, module temperature, internal irradiation, wind
speed, battery state of charge SOC Communication

Internet interface

Promote your data online

Customized desktop on your computers

Customer interface
Manually ON/OFF
Monitors measuring data
Start/Stop data capturing
Shows device status

Figure. 18
The monitoring system of the Bapco’s Zero Emission House, kingdom of Bahrain.
There is indoor and outdoor display of energy yield from solar, wind and water energy
in kWh with the equivalent of saved CO2.

Conclusion
Several policies and mechanisms have been proposed that the government of Bahrain should initiate
and undertake in order to accelerate the BIPV and BIWT building projects in Bahrain. These policies
contains incentives, legislations, penalties and strategies (Fig 8); any operation in any of the arms will lead
to a diffusion of BIPV and BIWT projects and hence a reduction of CO2 emission in Bahrain specially that
Bahrain is rich in solar energy which can offer plenty of solar electricity; installing a 1 kW photovoltaic on
a roof top tilted at angle 26° (facing south) will lead to an average energy of 1527 kWh/year for thin films
and 1434 kWh/year for single crystal silicon. This practice will prolong depleted energy resources and
utilise them for other industrial processes (petrochemicals) and will increase Bahrain’s Environmental
Performance Index and the Ecological footprint as well as reduce its carbon footprint.
Feed in Tariff – which is a type of incentive that government offer to developer where the government buy
the renewable energy electricity feed to the grid by these developers with a very handsome rate to assure
a payback of 7 years. Table 1 shows feed in Tariff offered by some countries.
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Figure. 19
Relation between four mechanisms (incentive, legislations, strategies and penalties)
that will lead to the acceleration of BIPV and BIWT.

Policies to Accelerate BIPV & BIWT
- Introduce a Feed in Tariff
- Impose a law that force all
commercial constructions to have,
at least, 10% of its electricity from
solar or wind combination.
- Offer a limited electrical power
W/ m2
- Impose a law that 15% of schools
electricity from solar amd wind
energy.
- Establish a National Green
Building Code

Penalties

- Penalty on buildings with high
carbon print
- Impose high tax on commercial
investment buildings
- Set limit for the ecological foot
print

Incentives

- Issue Bonds and Prizes for efficient building
- Offer priority for BIBV or BIWT buildings
- Adopt fast clearance on materials imported for GB
- The government pays 10% for BIPV instruments and
accessories
- Easier bank loans for buying GB property
- Easier and more relaxed finance rules for investors and
contractors involved in GB construction
- Government offers a financial reward for kWh from BIPV or
BIWT
- Awarding a state Green Building certificate for BIPV or BIWT
construction.
- Relieve import taxes
- State subsidy for GB
- Provide free visas
- Offer pay-back

Strategies

- Establish Bahrain Green Building Council
- Encourage the Clean Mechanism Development (CDM)
- Improve the Sustainable Building Index (SBI)
- Consider all International Environmental reports like
Environmental Performance Index
- Improve the electrical system integration between the
national grid and electricity from PV or Wind.
- Adopt the World Bank study for Bahrain: Local
Manufacturing of RE Technologie

Policies to Accelerate BIPV & BIWT
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The Comprehensive Model

Alnaser, N. W.

Policies to Accelerate BIPV & BIWT

Policies to Accelerate BIPV & BIWT

Legislations

Table 1: Typical Feed-In Tariffs in US$
Wind

Photovoltaics

Hydro

Austria

0.101

0.615		

Brazil

0.074		

0.052

Biomass
0.227
0.065

California		

0.500		

Czech Republic

0.115

0.620		

France

0.110

0.736

0.073

0.120

Germany

0.105

0.658

0.100

0.147

Italy		

0.595		

Minnesota

0.048			

Outario

0.096

0.365

0.096

Portugal

0.106

0.381

0.110

South Korea		

0.776		

Spain<50MW

0.078

0.451

Turkey

0.067			

Washington State		

0.078

0.096

0.078

0.620

Bahrain should follow the German system for boosting the BIPV or BIWT as they had managed to install
PV’s on one thousand roofs in a short time span as they have made a long-term handsome rate for Feed
in Tariff for PV’s electricity from homes to the national grid. In German’s compensation for Photovoltaic
Electricity the Utilities pay some of world’s highest rates for electricity generated by PV, but rates for
ground-mounted PV dropped from 45 cents per kWh in 2004 to 25 cents per kWh in 2013. BIPV receives
extra compensation, and an extra 5 cents is paid for panels attached to facades.
The First Zero Emission House made by Bapco is an excellent example for the feasibility of transition
toward green or sustainable buildings in Bahrain. The National Council of Bahrain and the government of
Bahrain should set legislation on Green Building. University of Bahrain and Estedamah Company – the
real estate arm of Mumtalakat Bahrain Holding Companies) - can be a partner in this important initiative.
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ENVIRONMENTAl STRATEGY
IN THE KINGDOM OF BAHRAIN
Dr. Adel Khalifa Al Zayani

Introduction
The Kingdom of Bahrain has a prosperous economy and high standards of living as compared to many
developing countries. Nearly the entire population has access to potable water, sanitation and health
services. However, with its limited land resources and high population density, the restricted natural
resources are creating a severe stress and genuine concerns regarding the future management of
environmental resources and of sustainable development.
The Kingdom of Bahrain has given due importance to the subject ‘Environment’ for the past three decades
since industrial boom started in the country. The formation of Environmental Protection Committee
(EPC), later Environmental Affairs and now the Public Commission are all phases to address the pertinent
problems and aspects related to the environment, pollution and environmental conservation.
The conservation of the environment is considered as a national duty and human obligation because of
its direct connection with humanity’s livelihood, progress, and even survival. The long-term success of
Bahrain’s environmental strategy hinge upon the combined efforts of the government, NGOs, private
sector businesses, communities, and individuals who have and are putting in their best efforts to limit the
pollution and conserve the fragile environmental resources of the country.
The environmental problems in the Kingdom of Bahrain include aspects related to air, water, terrestrial
environment and issues related to solid and liquid waste management. These problems are further
exacerbated due to its crucial location, limited land resources and fragile ecosystem.
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The environmental problems leads to the need of having a sound environmental vision, well laid out
environmental strategy and a practical & operational ‘Plan of Action’ which can be implemented in line
with the Economic Vision and Strategy of the Kingdom of Bahrain.
The term ‘sustainable’ is introduced in each aspect of the Kingdom’s developmental work which
increasingly meets human needs, without depleting the ecosystem. Thus, the practical objective of the
National Environment Strategy is to ensure that the future generation of Bahrain is not burdened with
the environmental debt of today’s actions and rather have a better quality of life and living standards as
compared to today’s status.

Elements and Opportunities for the Environmental Vision
The opportunities to build an environmental vision emerge mainly from the following aspects:
-

The constitution of the Kingdom of Bahrain

-

National Action Charter

-

The Economic Vision & Strategy of the Kingdom of Bahrain 2030

-

National Strategic & Structural Plan

-

Bahrain National Environmental Strategy

The above aspects are supported by awareness of the decision makers and the local community,
government and non-governmental organizations as well as the representatives from the parliament,
local municipal councils and elected representatives.
The Constitution of the Kingdom of Bahrain is the basic document of the country and is considered as
main component of the society. Article no. 9 mentions that ‘the state will take all necessary measures
to conserve and protect the environment and wildlife’. Article no. 11 highlight that ‘all natural resources
belong to the state and the state is responsible for its protection and proper utilization, taking into
account the requirements of the state security and economy’.
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The National Action Charter also clearly mentions in Chapter 2, regarding the Regime, Environment and
Wildlife. It mentions that ‘Given the increasing pressure on limited natural resources, the State seeks to
make optimal use of natural resources, supporting environment friendly development and protecting
citizens health, taking into account the international trends in the prevention and treatment of major
environmental problems. This aspect has been considered through the development of a national strategy
to protect the environment and to take all actions and appropriate legislative measures to reduce pollution
and to provide all possible facilities for industrial companies to adopt clean production mechanisms
and processes. In addition, conducting environmental assessment studies before embarking on the
implementation of projects has been made mandatory’.
On the other hand, the state will maintain its wildlife especially natural habitats that characterize Bahrain,
including its flora and fauna through the development of appropriate plans for land use and management
of coastal areas and the establishment of natural reserves like Al Areen Wildlife Park and Hawar Island
including its surrounding waters that has a great importance at a global level because of the rare and
endangered species and birds that live within these protected areas.
The National Action Charter in its Chapter 3 – Economic Foundations of the Community and Chapter
6 regarding Public Funds and National Resources clearly mentions that Public property is sacrosanct,
and every citizen has a duty to protect it and the public authorities are required to take all means and
measures to ensure its protection and sustenance. All natural wealth and resources belong to the State
and therefore the State shall endeavor to maintain and select the best economic way to invest in its
conservation and protection.

Chapter sixteen

Thus, our community and government depend on the principals of sustainability, competitiveness and
justice to provide every Bahraini citizen with all possible sources enabling him to lead a decent and safe
life. The Government of Bahrain approves that economic growth must not come at the expense of the
environment and the safety of the citizens in the long term, which requires us not to spare any effort in
order to protect our environment and cultural heritage.

General Principals of Environmental Vision
The general principles of environmental vision in Bahrain are based on four main pillars namely Prevention,
Accountability, Partnership and Efficiency.
The first pillar is ‘Prevention’ i.e. taking precautionary measures to identify and prevent the damage.
Prevention can best be achieved by raising awareness among all the stakeholders, educating and enhancing
environmental Information among the residents. Prevention is also practiced by assessing environmental
impact of developmental projects, predicting the future quality of environmental media, adopting environmental
indicators and by conducting relevant studies, research and environmental surveys.
The second pillar is ‘Accountability’. This pillar is strengthened by the ‘polluter pay principle’ by which
the polluter is fined to pay financial cost to any or part of the damage caused to the environmental
resources. The Penalties are levied on companies and establishments based on ‘polluter pays principle’
and standard of measurement according to the quantity and quality of the damage done to any of the
environmental resources. The fees collected for all affiliated environmental services are submitted to the
public treasury for utilization in preservation of the environment.
The third pillar is ‘Partnership’ by which all residents have to shoulder the responsibility to protect and conserve
the environment. It obligates all national Ministries and Institutions to take responsibility for environmental
management within the wider sense of their official duties. Through partnership, implement and activate the
action programs through the participation of the private sector, educational institutions and research centers. It
also means integration of the public sector and the institutions of the civil society, as they play an active role in
environmental conservation and protection work.
The fourth pillar is ‘Efficiency’ by which we target to achieve an effective strategic management, planning
and quality system. Through efficiency we need to activate the environmental protection activities through
diligent methodologies, processes and control. It includes auditing the work of Ministries/ Institutions
and assessing their commitment to the laws and policies and reporting to the Council of Ministers. It also
includes preparation of an annual report on the state of the environment and future forecasts.
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Strategic Plan 2011-2016
The Environmental Strategic Plan has been made and implemented from 2011-2016 as a short term
improvement plan with many achievable and contributing objectives and sub-objectives. The brief of
objectives are mentioned as follows:
Strategic Objective- 1: Protect and conserve the environment and efficiently manage its resources.
Strategic Objective- 2: Biodiversity management and sustainability of marine resources
Strategic Objective- 3: Increase the efficiency of the Corporation to fulfill its role and entrusted tasks
Strategic Objective 4: Reinforce and increase the environmental awareness and culture in the society.

Environmental Responsibilities of the National Organizations
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Environmental protection and development of its resources is not only the responsibility of the
environmental authority. Everybody (government, private and public) are involved in a way or another in
this wide and massive responsibility.

Proposed Future Authority- Summary of Tasks
The future of the environmental strategy and action plan in the Kingdom of Bahrain is focusing into
engage all the stakeholders and related organizations in the process of protection and development.
The environment authority will be a regulator, and it will focus on the following main role/tasks:

i.

Issuance of policies and legislation governing the protection of the environment and safeguarding
its resources.

ii. Cooperate with other sectors to play a role in the conservation of the environment.
iii. Reinforcing and raising environmental awareness and educating all residents.
iv. Control, monitor and audit environmental resources to ensure the protection of the general
environment and its preservation.
v. Coordination and cooperation under regional and international framework of treaties and programs
related to the environment.
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Without whose generous support this publication would not have been possible
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BAHRAIN NATIONAL GAS COMPANY (BSC)
(BANAGAS)
“Ongoing protection of the local environment”

Although environmental concerns in 1979 were a lot less demanding than they are today, in a sense the
very founding of Banagas was an ecological step forward, because it allowed the venting of gas into the
atmosphere to be contained and eventually reduced to an absolute minimum.
Having solved the problem of associated gas that had been flared and thus wasted for 40 years, the
Company has continued to set an example for the industry, by establishing policies, objectives, targets
and measures to protect the environment.
Our strategy includes articulating a set of principles to achieve environmental sustainability and the carrying out
of initiatives to ensure the Company is recognised by the community as a socially responsible partner :-

SAFETY, HEALTH AND ENVIRONMENT INITIATIVES
MEASUREMENT OF GASEOUS AIR POLLUTION
In compliance with Ministerial Order No.3 for 2001, issued by the Ministry of State for Municipalities
& Environment, gas emissions produced by gas turbines and driers at compression stations and the
main plant are regularly measured and reported to the Public Commission for the Protection of Marine
Resources, Environment and Wildlife.
ELIMINATION OF OZONE DEPLETING GASES
Banagas was the first Company in Bahrain to eliminate the use of halons in firefighting systems, replacing
them with more environmental friendly ozone-protective products, pursuant to the resolutions of the
Montreal Protocol to which Bahrain is signatory.

Banagas

DEDICATED LANDFILL FOR INDUSTRIAL WASTE
A dedicated landfill has been designated for disposal of hazardous industrial waste such as filters
and carbon substances used in cleaning hydrocarbons from impurities. Procedures have also been
developed for waste management and transportation to the industrial waste landfill designated by the
Public Commission for the Protection of Marine Resources, Environmental & Wildlife.
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ELIMINATION OF ITEMS CONTAINING ASBESTOS
A specialized committee has identified all spare parts containing asbestos and replaced them with
environment-friendly substitutes.
FORESTATION OF THE SAKHIR AREA
In support of the national environmental protection campaign 2,000 trees have been planted in the Sakhir
Area near the Company’s facilities. This project has added a measure of beauty to the wild nature of
these areas.
WEATHERING PITS STUDY
The Company conducted an Environmental Assessment of the existing weathering Pits at the Central
Gas Plant in accordance with International Environmental Standards.
The scope of the study was to determine the environmental impact of the weathering pit material and
contents on air, the soil and groundwater.

Banagas

The report has been submitted to the Public Commission for protection of Marine Resources, Environment
and Wildlife.

THE COMPANY’S SAFETY, HEALTH AND ENVIRONMENT POLICY
“The Board of Directors of the Bahrain National Gas Company (B.S.C.) considers the occupational safety and
health of its employees and the protection of the environment as one of their primary responsibilities.
The Company is committed to providing a safe and healthy work place for all employees and contractors
working within the facilities and shall take all reasonable measures and precautions to minimize and
prevent personal accidents, pollution, damage to property and the environment.

To fulfill this commitment, the Company shall provide the necessary resources to :Comply with occupational safety, health and environment rules and legislation enacted in the Kingdom
of Bahrain and to other requirements to which the company subscribes, and establish and maintain
communication channels with the concerned authorities.
Develop and maintain guidelines and clearly defined procedures on occupational safety, health and
protection of the environment systems.
Provide appropriate occupational safety, health and environmental awareness and training programs to
enable management, employees and contractors to meet their respective responsibilities.
Monitor, continually improve and evaluate performance of the systems to ensure that high standards are maintained.”
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DIYAR AL MUHARRAQ
THE GREEN FINGERED DEVELOPER

It wasn’t long ago when the Kingdom of Bahrain stood witness to the unveiling of a new development project of
enormous proportions. A project, which would in future create a well-rounded community to house more than
100,000 people. Right from the very beginning the developers were very clear about the large-scale changes the
project would bring about to the local community as well as the surrounding environment. And this is perhaps
the most unique facet of DIYAR AL MUHARRAQ.
The project which will be located on twelve man-made islands off the coast of Muharraq will house residents
from every strata of society. The project envisages creating a complete community that will have access to the
finest modern amenities and will also be in touch with the pristine culture and heritage of the Kingdom of
Bahrain. This unique blend will begin right from the very basics like architecture; which will be an eclectic mix of
modern as well as traditional Arabic design elements.

Diyar Al Muharraq

Social as well as Environmental Responsibility has been the core of DIYAR AL MUHARRAQ’s values.
Through every stage of planning as well as development, the project has paid sufficient attention towards
the benefit of the local community and the environment. It won’t be much of an exaggeration to say that
DIYAR AL MUHARRAQ has always been a community developer. The company has meticulously planned
and executed work procedures and policies to make sure that the project keeps its environmental impact
at a bare minimum. A substantial par t of the project’s cost has been allocated for the conservation of
marine life and the quality of air at the project site.
Environmental initiatives set in motion by DIYAR AL MUHARRAQ are all aimed to cause far-reaching
environmental advantages to the local community, the residents and the marine bio-diversity at the
project location. When it comes to conserving the environment, DIYAR AL MUHARRAQ is perhaps the
only developer in Bahrain that has a comprehensive policy in place for the purpose. The company has
numerous accomplishments to its credit from the environmental point-of-view. DIYAR AL MUHARRAQ
recently par tnered with the Public Commission for the Protection of Marine Resources, Environment &
Wildlife by sponsoring a lecture to help preserve the marine life, marine resources and natural beaches
in Bahrain. The event also aimed at formulating a legal framework for laws and regulations to safeguard
marine life. DIANA is another state-of-the-ar t system adopted by DIYAR AL MUHARRAQ to obtain
automated real-time updates and analysis on environmental monitoring and management.
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DIYAR AL MUHARRAQ is also the first project in the GCC to commission and adopt an online Environmental
Management System as part of its comprehensive Environmental Management Plan (EMP). In addition to the
various steps initiated by the company on a corporate level, DIYAR AL MUHARRAQ is also working closely
with local government authorities and research facilities for various marine wildlife conservation activities. The
company’s environmental team will be monitoring and reporting the recovery of borrows areas over a period
of 3 years and will be submitting the data to local environmental authorities.
Moving on, DIYAR AL MUHARRAQ also has contributed enormously towards the welfare of the local
community. From sponsoring charity events to conducting large-scale events to constructing infrastructure
facilities, DIYAR AL MUHARRAQ has shown cent percent commitment towards the local community at
large. An appropriate example was the Ras Raya Harbour construction for the welfare of the local fishing
community last year. DIYAR AL MUHARRAQ aims to extend its social as well as economic relevance
to the Kingdom of Bahrain in its entirety by initiating community activities and also by generating quality
employment for the residents of Bahrain.
The sheer scale of the project continues to ensure ample direct as well as indirect employment oppor tunities
for Bahrainis as well as expatriates. The project will be a constant source of employment even after
completion as it will have major facilities like shopping malls, retail outlets, boutiques, depar tment stores,
supermarkets, advanced business spaces, hotels and logistics suppor t facilities. All this will be in addition
to the public facilities like parks and beaches.

Diyar Al Muharraq

The relevance of DIYAR AL MUHARRAQ for the Kingdom of Bahrain doesn’t end just here, as it is the
only project in the country or perhaps the region that will have 4,000 reasonably priced housing units for
Bahraini 1st Home Buyers and other Home Upgrade Buyers. These housing units will realize the dreams
of numerous middle-class families who want to own their dream home.
Be it from the environmental perspective or from the social point-of-view, DIYAR AL MUHARRAQ
continues to be the project that is here with a truly global vision and which is on-track to contribute its
bit in helping the Kingdom achieve an ambitious economic development plan in the distant future.
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Gulf Petrochemical Industries Company
(GPIC)

On this occasion Mr. Abdulrahman Jawahery, President of Gulf Petrochemical Industries Company (GPIC)
expressed his pleasure at the cooperation between the UNEP, GPIC and the Ministry of Education to
fulfill this noble initiative, which demonstrates loyalty and love to Bahrain. He added that the company has
established a strategy to involve itself with social corporate responsibility, including the enhancement of the
local environment in Bahrain with emphasis on environmental awareness campaigns for students, especially
at government schools.

GPIC

Mr. Jawahery thanked UNEP and the Ministry of Education for their active involvement in the development of a
clean environment through education and ecological projects.

GPIC
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Gulf Air and Corporate Social Responsibility
Let’s leave a better world for our children

The Earth is a closed system. Its resources are defined. But there are huge demands on its resources. In
addition, the man-made impact on the environment is continuing unabatedly. We can’t create another earth.
We can however, protect, manage and sustain the available, limited resources as well as reduce the impact on
the environment and leave a better world for our children and their generations.
Businesses, however large or small, are accountable not only for their financial performance and profitability but
also for the impact of their activities on the environment and society.
Aviation is one of the businesses that have been long-identified as having a direct impact on the environment
and society.
As the pioneering airline in the region and a responsible corporate citizen, Gulf Air recognizes that social,
economic and environmental responsibilities are integral to its business and believes in the importance of the
inter-relationship between the local community and the environment in which it operates.
The aim is to demonstrate these responsibilities through actions by working with the community, stakeholders,
suppliers and its own employees.
With footprints across four continents, Gulf Air is committed to actively engage in tackling environmental
challenges individually and collectively, and thus play a positive role in protecting the environment and help
build a better future for our children, the local community.
The Gulf Air CSR policy
As a first step towards this, Gulf Air once again became the pioneer by announcing an integrated corporate
social responsibility policy in September 2008 focusing on three key areas: climate change and clean air, waste
management and community service, with goals to support each.

Gulf Air

Developed in consultation with external partners including Boeing and IATA, the integrated programme
of research, development, education and outreach is pronounced in the following three commitments;
1. work for the improvement of the environment and the society,
2. integrate these elements seamlessly into its commercial operations for sustainable development, and
3. make a difference as a responsible corporate entity in the Kingdom of Bahrain.
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Gulf Air will conduct its business with a sincere and balanced approach with an emphasis on the need to
sustain natural resources and, comply with international standards and regulations related to environmental
protection. As such, Gulf Air will adopt best practices in all its CSR initiatives in the air and on the ground
encompassing the three focus areas.

Gulf Air

Since the launch of its CSR policy in September 2008, Gulf Air has made some notable achievements on
several fronts and it is ongoing. The list below is not exhaustive but indicates the national carrier’s genuine and
sincere efforts towards achieving its CSR goals.
•

Gulf Air joined the “Sustainable Aviation Fuel Users Group” a group of leading air carriers, Boeing and Biofuel
technology developer UOP LLC, to accelerate the development and commercialization of sustainable new
aviation fuels. With support from the world’s leading environmental organizations, the World Wildlife Fund
(WWF) and Natural Resources Defense Council (NRDC), the group is striving to position commercial aviation
as the first global transportation sector to voluntarily drive sustainability practices. The group comprises
airlines, aircraft manufacturers and research institutions, which are all committed to using bio-fuels, when the
fuel is proven to be completely sustainable.

•

Within the company, Gulf Air has set up a Fuel Conservation Committee with officers drawn from its various
divisions such as operations, CSR, commercial and services who regularly meet and review progress made
on this front, discuss issues and come up with actionable pro-active measures with the goal to reduce the
airline’s overall carbon footprint. The committee also liaises regularly with the Sustainable Aviation Fuel Users
Group to get updates.

•

As a long-standing member of the International Air Transport Association (IATA), Gulf Air is in tune with the
world body’s commitment to achieve carbon-neutral growth from 2020.

•

Gulf Air signed a Memorandum of Understanding (MOU) with the General Directorate for the Protection of the
Environment and Wildlife (GDEWP) to cooperate on environmental and educational programmes.

•

Proactively implemented several fuel-saving initiatives in 2010 resulting in an emissions reduction 20,000 tons
of CO2. This was achieved through
➢

Renewing its narrow-body fleet with eight new aircraft between January and December 2010. The new A320s
are fitted with fuel-efficient CFM56-5B engines that reduce emissions by 200 tons per aircraft per year.
➢

Introducing regional jets, which are new, highly fuel-efficient, and cost-effective that reduce the
environmental impact of the flight.

➢

Introducing the unified “Falcon Gold” premium class that reduces CO2
emissions due to reduction in the weight of catering equipment/accessories
carried onboard.
➢

Optimizing our ‘flight plan’ that made a significant contribution to reduce
carbon emissions.
➢

Removing and reducing the weight of all non-essential items carried onboard.
➢

Introducing single catering on certain outbound routes instead of double
catering to reduce the weight of catering equipment carried onboard.
➢

Applying a single-engine taxi procedure on landing, whenever appropriate.
This procedure alone reduces fuel burn by almost half and saves about 5000
USG per month, or 570 tons of CO2 per year.
All these measures were taken while maintaining the highest levels of flight
safety, schedule reliability and passenger travel convenience.

•

Selected CFM56-5B, one of the most fuel-efficient engines, to power its new
A320 Airbus fleet, eight of which have already joined the fleet that will reduce
emissions by 200 tons per aircraft per year.

•

Developed a system for measuring in-flight waste

•

Implemented a system for recycling in-flight waste (aluminum cans, paper and
plastic water bottles)

•

Implemented a system for recycling paper, plastics and glass in GF headquarter
buildings

•

Completed a waste management survey on the hangar, maintenance bays and
workshops.

➢

In addition, celebrating the International Year of Environment 2011 along with United
Nations, Gulf Air implemented several initiatives during the year;
A series of local activities that include an environmentally themed drawing

competition involving students from local government schools were launched.
The winners of the three best drawings will fly to Kochi, India where they will
spend a week nature camping, nature trail-walking, learning eco-conservation etc., in
an eco-touristic resort to understand and appreciate the planet we live in and promote
the message back home.
➢A short documentary film on the Environment produced by UNEP (in English with
Arabic subtitles) was shown onboard Gulf Air flights during 2011 demonstrating
Gulf Air’s support and involvement with the International organization in its mission
to save the earth This video has been seen by nearly 3 million passengers.
➢

Celebrating the World Environment day with a ‘Green Corners’ event Gulf Air donated
hundreds of tree saplings to various schools for students to plant them in an allocated
‘green corner’ on the grounds.
➢

On the technical front, Gulf Air will soon be signing up with IATA to introduce a
voluntary carbon offset programme for its customers.

In addition to aggressively reducing fuel emissions as explained above, Gulf Air
remains committed to supporting a number of local and regional charity initiatives
across its network; this includes supporting the local Mother and Welfare Society
in Bahrain, UCO Parents Home, supporting sports activities for people with special
needs such as the Amwaj Triathlon, and helping people in distress in place3s such
as the Philippines, Pakistan, and Palestine’s Gaza.
All these hard work and sincere efforts have resulted in Gulf Air getting an
international recognition. Gulf Air won the best airline of the year for Corporate Social
Responsibility award at the fifth the Annual Aviation Business Awards ceremony
held in Dubai in November 2011.
As the national carrier of Bahrain connecting the Kingdom with the rest of the world,
Gulf Air believes it can play a positive role in protecting the environment and help
build a better future for our children, the local community.
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Aluminium Bahrain

Aluminium Bahrain (Alba) consistently ranks as one of the largest and most modern aluminium smelters in
the world. Known for its technological strength and innovative policies, Alba enforces strict environmental
guidelines, maintains high track record for safety, and is widely regarded as one of the top performers on a
global scale. Its support of numerous community oriented programmes and social activities have underlined
Alba’s status as one of Bahrain’s leading industrial organisations that remains committed towards upholding
its corporate social responsibilities.
Alba’s inception marks the beginning of Bahrain’s strategy to diversify its economic base and reduce its
dependence on oil. The aim was to establish an industry that would provide valuable export earnings, develop
the country’s resources and create training and employment opportunities for a large number of Bahrainis.
Alba was therefore incorporated by Charter in 1968 and officially commenced operations in 1971 as a 120,000
tonnes per annum smelter. Alba intends to grow regionally and globally to the benefit of its shareholders by
exploiting the regional energy advantage, its operational excellence, regional talent and an ever expanding
customer base in the national and international markets. The company will continue to expand its position as
the leading smelter in the Gulf region as well as raising and strengthening its profile on a global platform.
In doing so, Alba outperforms international environmental standards and always meets local, regional and global
regulations. The company has been at the vanguard of ecological concerns and its investment in protecting and
preserving the environment exceeds $ 600 million in the past 17 years. Alba’s material management, casthouse
maintenance & instrumentation and marketing were certified to the ISO 9001:2008 Quality Management
System standard. It has also won the prestigious Royal Society for Prevention of Accidents (RoSPA) and the
British Safety Council Award for four consecutive years.

ALBA

Customer focus and global competitiveness is at the heart of Alba’s operations, and provides the key incentive
for developing new and innovative products and services, expanding into new marketing territories, and making
operational efficiency a key priority for everyone at the company.
The Alba plant comprises five reduction lines, three cast houses, a dedicated carbon plant, a 600,000 mtpa coke
calcining plant, a water desalination plant, 11 fume treatment plants, a marine terminal, and a 2,200 MW power plant,
consisting of 4 power stations. The plant also features the Princess Sabeeka Oasis, spread across 10 hectares, with
more than 4,000 trees and shrubs, a fruit and vegetable garden, and an artificial lake teeming with marine life.
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Alba’s early success established a blueprint for other non-oil industries to follow, including a thriving downstream
aluminium industry. Today, Alba is a major contributor to the social, industrial and economic development of
the Kingdom of Bahrain, employing over 3,000 people, of whom around 90 per cent are Bahrainis. The future
is bright for Alba, and the company remains determined to achieve excellence through operational efficiency
and a strategy of continuous improvement. The aim is to ensure that the company always produces results that
strengthen its reputation as one of the world’s leading aluminium smelters.
Responsible Environmental Policy

ALBA

The continual improvement of the living and working environment at and around Alba makes Environment a key
performance area in Alba’s strategic plan. In particular Alba continues to demonstrate its leadership by:
•

Ensuring that all Alba’s operations comply with legislation, internal standards and benchmark
environmental requirements.

•

Ensuring environmental considerations are part of all company decisions regarding growth,
development and operations.

•

Conducting reviews of all significant environmental factors arising from operations and, wherever practical,
incorporating best-of-class technologies in new and old developments.

•

Implementing the principle of reduce-reuse-recycle appropriately in managing waste materials, water, energy
and other resources.

•

Using all workable means for resource conservation, pollution prevention and the continual improvement of
environmental performance at all levels.

•

Improving environmental awareness among employees and contractors through appropriate training programmes.

•

Fostering innovative environmental projects to inspire and motivate employees and the public about the
importance of environmental responsibility.

•

Demonstrating environmental leadership locally and internationally by promoting environmental issues
and awareness.

•

Communication with all relevant, affected and interested parties on the environmental performance of the
company and making this policy publicly available to them upon request.

Honours roll
Alba has received widespread international recognition for its achievements in championing environmental
sustainability.
October 1997: Granted the once-off Bahrain National Environment Award by the United Nations Environment
Programme, West Asia office, in conjunction with the Bahrain Ministry of Housing, Municipalities and
Environment.
February 1999: Recipient of the inaugural Prime Minister’s Award, called the Shaikh Khalifa bin Salman Al
Khalifa Award for Excellence in Industry in Bahrain, under which the environment was as a major determining
category.
May 2000: Selected from among competing institutions worldwide as for the Millennium Business Award for
Environmental Achievement by the United Nations Environment Programme and the International Chamber
of Commerce. This prestigious once-off award was presented to Alba at the UN Headquarters by United
Nations Secretary General Kofi Annan.
August 2000: Achieved Environmental Management System Standard ISO 14001 accreditation.
2001: GCC Environment Award for best environmental performance among the Gulf Cooperation Council
member countries (Saudi Arabia, United Arab Emirates, Bahrain, Kuwait, Qatar, Oman).
2004: Industrial Garden second prize for the Alba Industrial Garden, consisting of an 80,000 square metre
green garden sustaining trees, plants, shrubs and lawns.
2004: Alba representative was nominated as a member of the International Aluminium Institute Environment
Committee’s Environment Committee based in London.
2005: Gulf Cooperation Council (GCC) Prize for the Best Industrial Establishment compliant with
environmentally sound standards and specifications.
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Green benchmarks
With the development of newer and more environmentally friendly technologies, Alba has consistently emerged
as a leader in environmental responsibility among aluminium plants worldwide. A major Alba programme
implementing cleaner, more sustainable technologies is one of The Gulf’s greatest environmental success
stories, protecting the local surroundings and meeting international emissions targets.
1989: Alba issues the largest-ever environmental contract in the aluminium industry, building four large fume
treatment plants that reduce greenhouse gas emissions by 99.9%.
1992: Establishment of the environmental division and laboratory to drive increasing measures aimed at
improving the environmental quality within and outside of Alba, as well as enhancing environmental awareness
among employees.
1993: All 456 open pots were hooded for fume collection and treatment in the two newly commissioned fume
treatment plants.
1994: Launched large-scale greening projects and established a landscaping division.
1995: Expansion of the environmental division and laboratory to include environmental monitoring of
greenhouse gas emissions, groundwater and the impacts of additional stacks.
1996: Numerous large-scale dust collectors commissioned at the rodding plants to minimise dust emissions
and improve air quality.
1997: Anode kiln retrofitted with clean technology and a new fume treatment plant commissioned to treat the
kiln fumes.
1998: Environmental division again expanded in compliance with ISO 14001 standards. Fume treatment
equipment commissioned at Paste Plant One to collect and recycle pitch fumes previously being released
into the atmosphere.
2000: Effluent sludge filter commissioned at the casthouse effluent treatment plant to manage waste more efficiently.

ALBA

2001: Filter bags installed to control dust emissions and an incinerator commissioned to control emissions. Waste
heat recovery boilers commissioned as environmental control measures at the new coke calcination plant.
Participated in the design and establishment of a Hazardous Waste Disposal Facility built in Bahrain by the
Environmental Ministry.

2002: Anode Baking Kiln Two retrofitted with environmentally responsible clean technology and an existing
fume treatment plants expanded to treat the Kiln Two fumes.
2003: Commissioned a new scrubber to purify fumes from the coke calcination plant.
2004: Retrofitted Gas Turbine 43 of the 800 MW power station with technology to reduce nitrogen oxide
emissions. Integrated a continuous emissions monitoring system, commissioned for stack and roof emissions
over all five plotlines.
2005: Commissioned three large gas turbines with low nitrogen oxide emissions technology in Power Station
Four and installed a continuous emissions monitoring system for all its stacks.
2007: Commissioned a continuous emissions monitoring system for Power Station Three and converted
its fourth gas turbine to the more environmentally friendly low nitrogen oxide emissions technology.
Established a new irrigation system that reuses treated sewage, thereby reducing waste and recycling
water. Created the Tardis dross press and dross storage building to prevent wind blown dust emissions
from entering the atmosphere.
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THE BAHRAIN PETROLIUM COMPANY

ENVIRONMENTAL MANAGEMENT IN BAPCO
1.0 Introduction
Bapco is an integrated oil company established in 1929 and is 100% owned by the Government of Kingdom of
Bahrain. Bapco facilities include gas distribution, crude oil refining, storage, local and international marketing of
petroleum products, service stations, and a Wharf for product shipment.
Bapco has long recognised the importance of minimising the environmental impact associated with all its
operations and sound environmental management forms an integral part of its business strategy as stated in
its EHS policy. This commitment is evident from the various environmental projects & programmes that have
already been established.
2.0 Environmental Management at Bapco
An Environmental Health and Safety (EHS) Committee comprising of senior management has been established
to oversee the development and monitoring of environmental, health and safety objectives and targets set to
comply with the legal requirements and company EHS policy. The monthly meeting also provides a forum to
discuss all environmental, health and safety related issues leading to a structured decision making process to
achieve continuous improvement in EHS performance.

BAPCO

In addition, there are two other important committees namely, the Hazardous Waste Management Committee
and Oil Spill Response Committee. The function of the Hazardous Waste Management Committee is to ensure
that all hazardous waste produced within Bapco is identified, managed and disposed through an appropriate
waste disposal route in accordance with legal requirements and best practice. Bapco’s places great emphasis
on adopting the principles of waste reduction, re-use and recycle. The company has an ongoing programme for
paper and cardboard recycling. This has also been extended to recycle printers and copiers cartridges. The
programme also involves the Awali community where dedicated recyling bins for paper, card and glass have
been provided at a central collection facility.
It is Bapco’s policy to prevent all pollution incidents through operational control, however, contingency plans
are in place to promptly deal with any pollution incidents that may arise. A comprehensive Oil Spill Contingency
Plan has been developed, which is based on the internationally recognized incident command system (ICS).
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The Contingency Plan is exercised on a regular basis to ensure preparedness for emergencies and is intended to assist
Company personnel in achieving a rapid and effective response to any oil spill arising from Company operations. The oil
spill response organisation is well equipped and manned with highly trained staff. Major exercises are performed regularly,
involving the relevant government agencies to ensure effective preparedness and co-operation.
Another key achievement is the certification to internationally recognized EMS standard ISO14001 in January 2009.
A comprehensive environmental management system provides the foundation for a sustained improvement in
environmental performance, as it includes the identification of significant environmental aspects, and evaluation of
significant environmental impacts, their management and achieving continual improvement.
3.0 Raising Environmental Awareness
3.1 Employee Awareness Programmes
As part of the ongoing activities associated with increasing employee awareness to achieve sound
environmental management, a number of key programmes have been established. The environmental
awareness programmes are outlined below.
•

Environmental Awareness Courses
A programme is currently underway to enhance employee environmental awareness by conducting
a series of training sessions for employees at all levels. The training highlights global, regional and local
environmental issues. The training also provides an update on Bapco’s efforts to protect the environment
and the role of employees in achieving improved environmental performance. The training also includes an
introduction to the requirements of EMS ISO 14001.

•

Bi-ennial EHS-Week
The activity is aimed at encouraging employees and contractors to participate in the weeklong activities to
enhance awareness on environment, health and safety issues. In addition there is a family day which involves
employees and their families to attend a full day packed with EHS awareness activities and competitions to
encourage active participation. The next EHS week is planned in November, 2010

BAPCO

•

Material Recycling Programme
The company has an ongoing programme for paper and cardboard recycling. This has recently been
extended to recycle printers and copier cartridges.

3.2 Community Involvement
•

Green School Award
Bapco Green School Award was launched on 21st February 2005 at the Bapco Club, in the presence of a number
of officials from the Ministry of Education. The Annual Award Scheme is a national competition which rewards
the Public Secondary Schools in Bahrain for environmental projects undertaken by students. The scheme aims
at raising the environmental awareness among students and also to encourage them to learn more about the
environmental issues facing Bahrain and to develop ideas for sustainable solutions to environmental problems.
The award ceremony for this year was held on 1st July 2010.

•

Awali Park
A park has recently been built at Awali for company employees and community at Awali. The park features include
production of power through solar energy and windmill as well as extensive greenery and water features.

4.0 Environmental Compliance Projects
As part of Bapco’s commitment towards the protection of the environment, it has identified various priority
environmental projects which when completed will enable it to become fully compliant with the local environmental
regulations as well meet the International Standards. A number of these projects have already been completed. The
progress on various compliance projects is shown in the attached bar charts and a brief description is given below:
4.1 Reducing the Impact on Water
The following projects have been designed to reduce the environmental impact of Bapco’s operations on the water.
4.1.1 Kerosene Merox Project
The most significant pollution reduction was accomplished through the implementation of the Kerosene
- Merox process in which sulphur compounds are converted to disulphides, eliminating discharges of
Lead Sulphide (PbS) to the effluent system. The new process constitutes the use of cleaner production
technology in producing jet fuel. The Merox process replaced an antiquated, environmentally harmful Lead
based process at accost of US$ 29.5 million. This project was completed in 2001.
4.1.2 VBU PbS Treating
A further potential source of lead in effluent came from the PbS Visbroken Naphtha treatment unit. A study
to eliminate the effluent considered replacing the PbS treating unit with a small-scale Merox treater, but
eventually recommended a process alternative to re-route the Visbroken Naphtha stream to the existing

SUPPORTING SPONSOR

Towards a Green Bahrain

354

Unifiner/Platformer Plant where sulphur is converted to hydrogen sulphide. The sulphur is now recovered
as part of the Refinery Gas Desulphurisation project. This process change has now been implemented.
4.1.3 Re-routing of Sitra Tank Farm Wastewater
This project was completed in 2002 at a cost of US$ 1.6 Million and enabled the transfer of Sitra Tank Farm
effluent streams back to the main refinery effluent treatment facilities.
This project allows better treatment of hydrocarbons in the refinery. In future, a Biological Treatment Plant
will address other dissolved contaminants.
A similar project to pipe the effluent from the marketing terminal to Sitra tanks was completed in August
2003 at a cost of US$150,000
4.1.4 Waste Water Treatment Plant - To be Completed by 2012
Approximately, 3,500 usgm of wastewater is currently released to the sea after treatment through an API
separator, skim pond and Induced Air Flotation (IAF) units. This treatment principally reduces oil and solids
content of the wastewater. A new waste water treatment facility to further improve the effluent treatment is
currently underway. The new process will utilize biological treatment. The estimated cost of the project is
Million US $180. The project is scheduled to be completed by 2012.
4.1.5 Sewage Treatment Plant
A sewage treatment facility using Membrane Bioreactor (MBR) at the Refinery is currently underway and is
planned to be completed by Q3 2011 at a cost of US$ 15 million.

4.2 Reducing the Impact on Air
4.2.1 Unleaded Gasoline Project

BAPCO

The project has resulted in eliminating the lead emissions to the air in line with global leaded gasoline
phase out and Bahrain was declared as unleaded in September 2000. Additionally, Bapco has ceased
producing leaded gasoline for the international market. All shipments of gasoline since October 2002 have
been unleaded. The local and the international gasoline grades were made possible through reformulation
(blending changes) of gasoline stocks material. The project was completed in 2000 at a cost US$6.9.
In addition, the unleaded gasoline project has eliminated the use of Lead Tetraethyl and consequently
removed the contamination by organic lead of tank water bottoms, and hence refinery effluent.

4.2.2 Refinery Gas Desulphurisation Plant (RGDP)
The most significant contribution to improve the air quality has been made through the recent completion
of the Refinery Gas Desulphurisation project (RGDP). The objective of the project was to improve the
quality of fuel gas and also meet limits for SOX emissions prescribed in local Regulations and the World
Bank Organisation guidelines. The entire project was completed in 2008 at cost of US$151 million. The
completion of this project has resulted in:
•

H2S content in fuel has been reduced to less than 150 ppm (legal limit 600 ppm for fuel gas)

•

Reduction in SO2 emissions from 120 tpd to less than 5 tpd (> 95% reduction)

•

Project won the 1st prize under the category of “Excellence in Environmental Technology” at the Off-Shore
Arabia Conference organized by RECSO in 2009

4.2.3 Tank Seals for VOC Control
Bapco is also taking steps reduce the Voltalie Organic Compounds (VOCs) emission from storage tanks,
by retrofitting of secondary roof seals to the light product tankage such as gasoline and naphtha. The
secondary tank roof seal installation programme has been ongoing since 1997 and is typically done when
a tank is taken out of service for its normal maintenance cycle.
•

No of Tanks Completed:

55 Tanks

•

Remaining:

5 Tanks

•

Anticipated Completion Date:

2012

•

Estimated Final Cost:

US$ 5.7 Million

4.3 Reducing the Impact on Land
4.3.1 Hazardous Waste Class 1 Landfill (Completed)
•

Class 1 Hazardous Waste Landfill has been completed and is now operational.

•

Waste Stabilization Plant installed and leaded waste being stabilized.

•

Total cost US $ 5.2 MM
In addition, a project is underway to build a centralized sludge treatment facility to treat all oily sludge prior
to disposal to the landfill site.
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Currently Director General of Statistics at the
Central Informatics Organization, Dr. Nabil Shams
is responsible for the exercise and performance
of the principal functions of the official and
national statistics of Bahrain. Amongst his many
responsibilities he coordinates, directs and controls
the work of four Statistics divisions: Demography
and Social Statistics, Economic Statistics, National
Accounts, and Data Standards and Classifications
and overseeing proper development of capacity
building plans. He is a Member of the Committee
of National Statistics for planning and monitoring
national statistics programs under the Bahrain
Centre for Studies & Research . Previously Director
of Marketing and Consumer Research he was
in charge of Coordination and implementation
of research projects pertaining to marketing and
consumer behavior. After a Bachelor’s degree from
the University of Petroleum and Minerals in Saudi
Arabia, he did his Masters in Administration from
the Central Michigan University, and went on to do
a doctoral thesis in Perceptions and Acceptability
of Risk in Retail Banking in Bahrain at the University
of Stirling, Scotland.

Coming from a Civil Engineering background with
a Masters degree in Environmental Management
from the Arabian Gulf University, Suzan Al Ajjawi
also holds a post graduate certificate in sustainable
development from the university of California/USA
–Davis as part of the intensive training program of
the Hubert Humphrey fellowship program -2004.

Currently holding the position of Director of
environmental assessment & planning Eng. Zahwa
Alkuwari has more than two decades experience in
different tasks and responsibilities in environmental
policy issues and actions, as well as studies
about environment, sustainable development,
assessment and energy. She is the holder of a
Bachelors degree in Chemical Engineering from
Kuwait University and an M.Sc in Environmental
Engineering from University of New Castle Upon
Tyne in UK.

Mr. Zakreya Ali Omran is a Senior Environmental
Specialist. He holds a Bachelor’s degree in
Industrial Engineering.

Currently she is the section head of Environmental
Planning at the Directorate of Environmental
Assessment & Planning in the Public Commission
for the protection of marine resources, environment
and wild life. She has been recently appointed
as a key member of the Climate Change national
negotiation team and attending the annual
climate change negations meetings. She is also a
Certified Environmental arbitrator at the Bahraini
legal Courts. She has also contributed to the
Environmental Impact Assessment of Strategic
Development projects in Bahrain, such as the
New North Town and Bahrain Qatar Causeway
in addition to the involvement in many national
projects related to environmental policies settings.

She has shown organizational and leadership
skills, while coordinating UN conventions and
projects implemented under local and international
agencies like UNDP, UNEP, GEF, World Bank.
She was the National Focal point for UNFCCC,
in charge of preparing, supervising and following
up the fulfillment of Bahrain commitments to the
UNFCCC, and preparing Lebanon’s position
papers to the Conference of Parties to the
UNFCCC. Her work has involved a wide range of
responsibilities in formulating and implementing the
substantive work programs, determining priorities,
and allocating resources for completing of outputs
and results in their timely delivery.
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Dr. Al-Wadaee has more than thirty years
experience working in a wide range of diverse
environmental areas. A Ph.D degree holder, he
has been with UNEP/ROWA as the ODS Regional
Network Coordinator since January 1997. He
has put together a strategy for strengthening the
cooperation between ODS officers in West Asia
and relevant organizations and secretariats. This
strategy succeeded in maintaining compliance
with the Montreal Protocol and keeping ODS
officers updated with regard to all decisions taken
in MOP, ExCom, ImpCom, OEWG and inputs of
other relevant events. He has also worked for the
Bahrain Government as ODS officer, industrial
hygienist, chemical researcher and environmental
specialist. Representing the government of
Bahrain, he was appointed as a Coordinator for
several adhoc committees such as car emission, oil
spill, asbestos, ozone and climate change. He was
awarded a certificate of experience from H.E the
Minister of Health for his contribution of ten years in
Industrial Hygiene, and a certificate of Experience
from H.E the Minister of Housing, Municipalities
and Environment for another decade working in the
field of Environmental Management.

Prof. Zubari holds the academic position of
Professor of Water Resources Management at
the Arabian Gulf University (AGU). He holds the
administrative positions of Dean of the College of
Graduate Studies, Director of the Water Resources
Management Program, and the coordinator of
the UN Water Virtual Learning Center for the Arab
Region. He obtained his PhD degree in 1990 in the
field of groundwater mathematical modeling from
Colorado State University, and joined AGU in 1990.
Since joining AGU, he has taught many courses in
Hydrogeology and Water Resources Management
and Planning in Arid Regions, and has published
more than 45 papers in peer-reviewed journals,
conferences, and seminars. He received the
Award of Best Researcher in the Arab World in the
field of Water Resources from the Arab League
Educational, Cultural, and Scientific Organization
in 2002. He serves as a consultant for many
international and regional organizations, including
UNESCO, UNEP, UNDP, ESCWA, and FAO and has
been active in the Water Science and Technology
Association (WSTA), and has made significant
contribution to its conferences scientific committee
including as chairman several times and in the
upcoming 10th Gulf Water Conferences. In March
2008, he published his first book on Water Issues
and Challenges in the GCC (Arabic).
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At present working as a Fisheries Advisor, Dr.
Ebrahim A. A. Abdulqader was previously the
Director of Fisheries and Environmental Studies
in the Bahrain Centre for Studies and Research
where he worked from 1998 to 2010. Before that,
he worked for the General Directorate for the
Protection of Marine Resources. He obtained a
Ph.D. and a Masters from the University of Wales,
Bangor. UK, and his Bachelor’s degree. from
University of Kuwait in 1973. He has over thirty
years of research experience in local and regional
projects and has supervised several contractual
studies for local, and regional beneficiaries,
including the regional GCC Spanish Mackerel
Monitoring Program. He was awarded the Crown
Prince’s Prize for Scientific Research – Natural
Sciences for the year 2003. He published several
peer-reviewed papers at regional and international
level, also published books, and sections in books.

Mr. Abdulqader Saeed Khamis holds the position
of Head of Marine Projects Assessment Unit at the
Public Commission for the Protection of Marine
Resources, Environment and Wildlife. He has a
Bachelors degree in Biology from the University
of Bahrain and a Masters in Marine Environmental
Protection from the University of Wales, Bangor.
Mr. Abdulqader Khamis participated in developing
several national and regional environmental policies
such as the Bahrain National Environment Strategy,
the Bahrain National Biodiversity Strategy and
Action Plan as well as the draft Protocol on the
Conservation of Biodiversity and the Establishment
of Marine Protected Areas in ROPME Sea Area. He
participated in several scientific researches as well
as regional scientific cruises in the Arabian Gulf.
A member of Bahrain Natural History Society, Mr.
Abdulqader is, also a wildlife photographer.
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After graduating with a Bachelors degree in
Environmental Health from Curtin University
of Technology, Perth, Australia, Mirza Salman
Khalaf went on to complete his Masters degree
in Radiation Protection and Control from the
University of Manchester, U.K. He also holds a
Diploma in Occupational Safety and Health from
the UK, and an Associate degree in Public Health
from the College of Health Sciences, Bahrain.

Holding a Ph.D in Occupational Health from
the University of London, Dr Afaf Al Shoala is
Director at the Environmental Control, General
Directorate of Environment & Wildlife Protection,
Public Commission for the Protection of Marine
Resources, Environment and Wildlife. On the
career fast track, she moved from Acting Director
to her present position in under two years. Earlier
she held posts as the Head of Pollution Control,
Ministry of Environmental Affairs and Senior
Occupational Hygienist at the Ministry of Health.

An Environmental and Sanitary Engineer
by profession with a Bachelors degree in
Civil Engineering and two Masters degrees
in Environmental Engineering and Sanitary
Engineering from the International Institute for
Hydraulic and Environmental Engineering, Delft, the
Netherlands. With over thirty years of professional
experience on projects related to environmental
impact assessments and waste management,
he has been instrumental in construction,
development, operation and management of
Hafira industrial landfill site and healthcare waste
treatment facilities in Bahrain.

Since she joined the University in 1988, Dr Asma
Abahussain has taught more than 10 different
courses in the areas of Environmental science
and Environmental Geology, supervised or cosupervised more than 30 Masters Theses, and has
published more than 25 papers in refereed journals,
and more in conferences and seminars. Seven of
her scientific research papers have won awards.

He has trained additionally in Noise and radiation
Pollution, Air Water and Soil Pollution and Non
–ionizing Radiation. Currently he is working as
Deputy Director, Environmental Control directorate,
Government of Bahrain.

Author of several papers on the environment
and the effects of various occupational and
chemical hazards to the environment as well as
technical papers on Environmental issues and
Occupational stresses such as Noise, Radiation,
Thermal, she has been active in many fields of
investigation and study. She is also a member of
many national organizations and teams that look
into Occupational Health, Chemical Hazards,
Radiation and Pollution. She has presented papers
and actively participated at many national and
international programs.

He has worked in Bahrain, Pakistan and the
Netherlands and has planned and designed
municipal and industrial landfill sites as well as
treatment and disposal systems for municipal and
healthcare wastes in developing countries.
He has several publications to his credit
including book on “Compost and its
Utilization”(2001) and “Waste Rubber Recycling”
(1996). He has also authored many technical
papers on environment and waste management
and has given many presentations in national
events and international conferences.

In Bahrain, she is resource person, consultant
and trainer for the Division of Early Warning and
Assessment/UNEP. She was a principle trainer in
more than 20 IEA workshops for UNEP/DEWA/
ROWA. She is a member in many prestigious
and dynamic national committees, including the
environment Sub committee in the Bahrain 2030
National Planning Development Strategies and
the Studies and Research Committee in Supreme
Council for Women. Immensely active in all
activities in the field, currently she is a Member of
the Global “Science and Policy Advisory Board”,
and Global “Data and indicator committee” for the
UNEP/GEO5, 2012.
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Editor

Professor of Applied Physics at the University
of Bahrain, Professor Alnaser was appointed
chairman of Physics for 4 years, before establishing
the deanship of scientific research, where then
he was appointed as a Dean, and then as Dean
of college of science for 6 years. Currently, he
is Vice President for Planning and Development
at University of Bahrain and the Chairman of the
National Accreditation Committee for the Higher
Education at the Kingdom of Bahrain. He is
member in the Technical National Team for Nuclear
Application for Peaceful Use in the Kingdom
of Bahrain. He is a member in Bahrain Unified
Calendar, Supreme Council for Islamic Affairs,
Kingdom of Bahrain.
Professor Alnaser has been chairman for Arab
Section at the International Solar Energy Society
(Germany) since 1994-up to date-and president
for the International Energy Foundation for Middle
East. He has research papers, 100 published
refereed articles and 40 books in physics,
renewable energy and astronomy. Professor
Alnaser has received many awards at the local,
Arab and Islamic level.

Dr Alnaser is Assistant Professor of Architectural
Engineering at the University of Bahrain since
September 2010. He holds a Bachelors degree
in Architectural Engineering from the University of
Bahrain, a Masters in Construction Management
(Distinction) from University of Reading, UK and
a PhD in Sustainable Building Construction at
University of Reading (2010). He had published
13 International refereed papers and written two
chapters in Architectural Sustainable Buildings and
Constructions. He had served as an architect at WS
Atkins, the Royal Court (Projects Directorate) and as
an Assistant Professor at Ahlia University.
Dr. Alnaser has participated in many conferences
in Renewable Energy and sustainable buildings
as speaker and participant. He successfully
completed the LEED AP exams at New York,
USA, in 2009. He won The British Chevening
Scholarship for Master Degree in Construction
Management at University of Reading in 2004.
He is an active member at ISES, Arab Section,
Germany and Bahrain Engineering Society. He
had been invited for special sessions in ASHRAE
meetings, New York, USA. Dr Alnaser proposed
and helped in writing the first Green Strategy at
University of Bahrain and in organizing the First
Global Green Universities Commitment Congress.

Dr. Adel Alzayani has over 26 years career
experience working in Environmental Sciences,
Management, Integrated Coastal Zone
Management (ICZM), Environmental Planning,
Environmental Impact Assessment (EIA),
Geographic Information System, Marine Biology,
Ecology and Conservation, Desertification,
and Environmental Awareness. Holding a
Ph.D in Marine Conservation from University
of Southampton, UK, he began his long and
illustrious career working as Marine biologist at the
Environmental Protection Committee, Bahrain.
Currently holding the position of Director General
of Environment & Wildlife, Public Commission,
he previously worked as Managing Director of
NATURE, Environmental Studies & Consultation
Company, Head of Environmental Studies at the
Bahrain Center for Studies and Research. He also
held the post of Acting Director General of the
Environmental Affairs, Bahrain. and before that
was the Deputy Director of the Environmental
Department - GCC Secretariat General. He has
published a large number of scientific papers,
books, official studies and reports about the
Environment. He has also prepared and organized
conferences, seminars, workshops, symposiums,
training courses and meetings.

Author and Editor Reena Abraham has worked
as editor of several magazines and publications
during her career of over two decades in the
GCC, creating a niche and an impressive
reputation. She is also the author of several
critically acclaimed books. The Journey Begins
(2002) and Footprints In Time (2009) were both
published by Miracle Publishing. Her body of
work comprises an eclectic mix of subjects; but
has been increasingly involved in the environment
conservation movement in Bahrain and the
GCC. She currently runs a freelance creative and
corporate writing service called Unlimited Words,
and is also Partner and Editorial Director of Glow
Publishing, winner of The Creativity Award for
Excellence of Communication and Design from
Graphic Design USA in 2006 and 2009.

