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Preface  
 
2012 International Conference on Sustainable Development and Environmental Protection  
(Clean Technology and Environmental Sustainability) is the second  in the series of convention of 
stakeholders in  the inter and multidisciplinary fields of sustainable development and 
environmental protection convened by the Bells University of Technology, Ota and Institute for 
Environment Research & Development (IERD).  The confab brings together research papers, 
policy statements, research analysis and research reports from researchers, professionals, 
academics, administrations and students from five continents.  
The conference papers in this forum align with the idea behind the sustainable development 
paradigm with  presentations from social sciences, arts, engineering, physical sciences, 
biological sciences, chemical sciences, built environment etc tailored into achieving local and 
global environmental sustainability.  The themes of the 2012 International Conference  on 
Sustainable Development and Environmental Protection include but not limited to the following  
 

a. Environmental Management and Policy  
b. Sustainable Rural and Urban Development  
c. Global Environmental Change  
d. Urban Environmental Sustainability  
e. Clean Technology  
f. Human Security and Environmental Security  
g. Sustainable Cities  
h. Sustainable Engineering  
i. Environmental Assessment / Analysis.  
j. Water Security  
k. Built Environment and Sustainable Housing  
l. Agricultural Environment  
m. Natural Environment  
n. Socio -economic Environment  

 
Sust ainable Development, Clean Technology and Environmental Sustainability is an abridge 
version of the proceedings of 2012 International Conference on Sustainable Development and 
Environmental Protection which stands as a feeler for participants and others on the conference  
presentations.  
 
We will also want to encourage conference participants to get copies of the Journal for 
Sustainable Development and Environmental Protection where some of the papers in the 
previous conference (2010 International Conference on Sustainable Development and 
Environmental Protection) are published after going through painstaking reviews by seasoned 
academia and professionals.  
 
On behalf of the organizing committee of the 2012 International Conference on Sustainable 
Development and Environmental  Protection and IERD, I wish you excellent and pleasant time in 
the conference.  
 
Best regards,  
 
S. Adedeji Daramola (PhD) 
Bells University of Technology, Ota, Nigeria.  
Conference Chair  
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Keynote Address  
 

SUSTAINABLE DEVELOPMENT AND ENVIRONMENTAL PROTECTION  
 
 

Prof. Akin. Akindoyeni  
Pioneer President of the Green Building Council Nigeria (GBCN)  

Chairman of the Council of Registered Builders of Nigeria (CORBON) and the  
 
1.0  PRELIMINARY STATEMENTS  

I feel privileged to have been invited to present the keynote address for this highly 
important international gathering of intellectuals and practitioners in the field of 
environmental research and development. I have no idea what accreditation criteria 
were adopted by the organisers for choosing me, but I have a sneaky suspicion that it 
might have had something to do with my current campaign for Green Building practice in 
Nigeria.  
This is an international conference; hence all the discussions should be of  international 
standard, tendered at internationally accepted need to expand the frontiers of 
knowledge on the various sub -themes, so as to:  

stimulate avant -garde discussions and further research;  

 identify measures of performance indicators for human actio n effects on the 

environment;  

 create  signposts for improved state of the arts practice;  

 establish acceptable parameters for future characteristics of environmental 

development;  

 Seek to identify how to establish a comfortable synergy between human actions 

and the natural environment.  

In the context of these objectives, I confess to a prejudice for which I do not pretend 
contrition. This is to the effect that my country ð Nigeria ð should be the first beneficiary 
of the harvest of fruitful results of this co nference. Other benefits that could accrue will 
include:  

ü the opportunity for other developing countries here represented to take away 

ideas for research and development which would assist them in developing 

acceptable, sustainable, and comfortable clean en vironment in their countries;  

ü the resultant enlightenment for participants from developed countries to 

acknowledge where mistakes had been made in their countries and to explore 

ways and means of correcting them, in order to get back on track for improved 

and sustainable development, without further injury to their and other peopleõs 

environment.  

One is persuaded to observe that although we live on the same planet, our individual 
development environments tend to place different shades of definition on what might 
seemingly be identical concepts. It would therefore be beneficial for us to establish a 
canvas on which we paint explicit pictures of a number of concepts likely to be intrinsic 
to our discussions.  

ENVIRONMENT - The natural environment  encompasses a ll living  and non -living things 
occurring naturally  on Earth  or some region thereof. It is an environment that 
encompasses the interaction of all living species. The concept of the natural environment  
can be distinguished by components:  

http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Nature
http://en.wikipedia.org/wiki/Earth
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 Complete ecological  units  that function as natural  systems without massive human  
intervention, including all vegetation , microorganisms , soil , rocks , atmosphere  and 
natural phenomena  that occur within their boundaries.  

 Universal natural resources  and physical phenomena  that lack clear -cut boundaries, 
such as air , water , and climate , as well as energy , radiation , electric charge , and 
magnetism , not originating from human activity.  

Consequently, Built Environment comprises the areas and components that are strongly 
influenced by human activities.  

Again, I am taking the liberty to assume that this conference is concerned with both the 
total ecological environment of this planet earth as well as the tributary environments in 
national rural and urban locations. It is expected, therefore, that we do not allow 
limitations born of our professional prejudices to adversely constr ict our discussions and 
hence the optimality of our results.  

DEVELOPMENT - Longman Contemporary English Dictionary defines Development as:  
 ò..The process of gradually becoming bigger, better, stronger or more 
advancedó1.  

I dare to point out that in the e nvironmental design and management field, it has been 
discovered that the term may be regarded as a variable with positive or negative values.  
Hence one may come across different aspects of development relating to various human 
activities and aspects of na ture. I am, again invoking the prejudicial liberty of my 
discipline to understand development, wherever the term permits, in the following 
perspectives: - 

 Green development  - a concept that includes consideration of community -
wide or regional environmental implications  

 Land development  - altering the landscape in any number of ways  

 Mixed -use development  - the practice of allowing more than one type of use in 
a building or set of buildings, or any other type of structure  

 Real estate development  - a business encompassing activities from 
renovation to the purchase of raw land  

 Urban planning  or development ð a concept that integrates land use planning 
and transportation planning to improve communities  

 Energy development  - the effort to provide sufficient pr imary energy sources  

 Renewable energy development  - improvement in the provision of energy 
sources which does not involve the depletion of any natural  resource.  

 Economic development  - the economic aspect of social change  

SUSTAINABILITY may be defined as the  capacity to endure. In ecology , the word 
describes how biological systems remain diverse  and productive over time. Long -lived 
and healthy wetlands  and forests  are examples of sustainable biological systems. For 
humans, sustainability is the potential for long -term maintenance of well being, which has 
environmental, economic, and social dimensions. As early as the 1970s " sustainability " 
was employed to describe an economy  "in equilibrium with basic ecological support 
systems. Ecologists hav e pointed to The Limits to Growth , and presented the alternative 
of a steady state economy  in order to address environmental concernsó2.  

SUSTAINABLE DEVELOPMENT, in a positive concept,  is therefore a pattern of consistent 
resource use that aims to meet human needs while preserving the environment  to the 
extent that these needs can be met not only in the present, but also for generations to 

                                                
1
 Longman Contemporary English ς The Living Dictionary 

2 Wikipedia 

http://en.wikipedia.org/wiki/Ecological
http://en.wikipedia.org/wiki/Nature
http://en.wikipedia.org/wiki/People
http://en.wikipedia.org/wiki/Vegetation
http://en.wikipedia.org/wiki/Microorganisms
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Rock_(geology)
http://en.wikipedia.org/wiki/Atmosphere
http://en.wikipedia.org/wiki/Natural_phenomenon
http://en.wikipedia.org/wiki/Natural_resource
http://en.wikipedia.org/wiki/Physical_phenomena
http://en.wikipedia.org/wiki/Air
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Climate
http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Radiation
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Magnetism
http://en.wikipedia.org/wiki/Green_development
http://en.wikipedia.org/wiki/Land_development
http://en.wikipedia.org/wiki/Mixed-use_development
http://en.wikipedia.org/wiki/Real_estate_development
http://en.wikipedia.org/wiki/Urban_planning
http://en.wikipedia.org/wiki/Energy_development
http://en.wikipedia.org/wiki/Renewable_energy_development
http://en.wikipedia.org/wiki/Economic_development
http://en.wikipedia.org/wiki/Ecology
http://en.wikipedia.org/wiki/Biodiversity
http://en.wikipedia.org/wiki/Wetlands
http://en.wikipedia.org/wiki/Forests
http://en.wikipedia.org/wiki/Economy
http://en.wikipedia.org/wiki/The_Limits_to_Growth
http://en.wikipedia.org/wiki/Steady_state_economy
http://en.wikipedia.org/wiki/Environment_(biophysical)
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come. It contextualises development  that meets the needs of the present without 
compromising the ability of future generations to meet their own needs. Sustainable 
development ties together concern for the carrying capacity  of natural systems  with the 
social challenges facing humanity.  

Sustainable Development  can therefore be defined as the process of consistently 
combating the increasing stress that people, businesses and organisations put on 
resources and environmental systems like water, land, gifts of nature and air, which 
cannot be replaced or go on forever. To tackle this challenge therefore, i t becomes 
essential to make sure that we live within the equilibrium of environmental limits.  

 
2. SUSTAINABLE DEVELOPMENT AND ENVIRONMENTAL PROTECTION  
2.1 Global Concern and the Developing Nations  

 òSustainable Development and Environmental Protectionó - the theme of this 
conference, is aptly chosen. At a period in mankindõs occupation of this planet, when we 
are gradually being made aware of the discrete quantum of all the gifts of nature through 
the grace of Almighty God, the whole world is being made sen sitive to the fact that if we 
continue to mismanage the resources God has given us, we may not have the grace to 
exist, at best with comfort; at worst, at all. The industrialised countries control virtually 
all the economies of the planet. They also contri bute the largest proportion of the 
pollutants of the planet through their economic activities, resulting in the depletion of the 
ozone layer as well as the climate change factors of the planet. However, the developing 
nations are also the dubious beneficia ries of the results of these acts of environmental 
mismanagement. It is an accreditation of a Nigerian adage that says, òé.If the heavens 
are falling down, it will not be on a single personõs headó3. We are therefore as involved 
as those who have started c ausing the problem.  

 Unfortunately, the remnant of our colonial heritage has set us on the same path of 
industrial development which created the environmental problem that the world has to 
redress. While the industrialised world is attempting to confront t he problem on two 
fronts of mitigation and adaptation, we in the developing world must be painfully aware 
that the resources left to us may very well be the last hope of humanity. Our environment 
might therefore be the last haven for sustainable clean, com fortable and affordable 
destination for the dwellers of this planet - never mind the on -going space exploration for 
another location for human habitation. In any case, the two earthlike planets recently 
discovered to be hovering around a sun similar to our s, has been discovered to be so hot 
that humans may not survive life on them. The particular target for discussion at this 
conference is therefore aimed at identifying the executable strategies to achieve the goal 
of making our planet sustainably habitable  without too much resort to artificial means of 
survival, not only for the present generation but also for future generations of the genre 
homo -sapiens.  

  
2.2  Environmental Development VS Climate Change  

As a continuation of the United Nationsõ Millennium Development Goals (MDG) initiative 
on the environment, the UN -Habitat Cities & Climate Change Initiative disclosed 4, 
through several research projects, that:  

a) Human activities are releasing greenhouse gasses (GHG) into the 
atmosphere;  

b)  These gasses are trappi ng radiation from the sun;  
c)  This causes global warming and climate change.  

 Most of the release of greenhouse gasses is done in cities as a result of indiscriminate 
energy utilisation.  Therefore, the act of confronting climate change in cities means 
addres sing:  

 The population vulnerability to climate change impacts;  

                                                
3
 An adage of the Yorubas of Nigeria 

4 Kehew, Robert ς Green Building Ratings for Africa, Nairobi 2010 

http://en.wikipedia.org/wiki/Economic_development
http://en.wikipedia.org/wiki/Carrying_capacity
http://en.wikipedia.org/wiki/Systems_ecology
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 Reducing GHG emissions  

Because buildings use 30 -40% of worldwide energy, comparable levels of GHG 
emissions can be reduced as a result of a more detailed attention to design, production 
and oper ation of buildings in all built human environments. Developing Nations are not 
exempt from the development of cities, indeed they are fast competing with the 
developed nations in the growing of mega -cities. While the developed nations are 
assiduously seeki ng ways and means of reducing their urban sprawls, developing 
nations are growing them with uncaring rapidity. This is the time, therefore, for us to 
heed the wise saying; òA stitch in time saves nineó.  
Clean Technology Development and Environmental Susta inability for Developing Nations 
is not an unattainable goal.  
It has been confirmed that a substantial proportion of climate change effects can be 
attributed to green house gas (GHG) emissions and that about 40% of this has been 
proved to be from urban se ttlements, especially in industrialised countries.  It has also 
been globally accepted that t he solution to this multidimensional problem can be 
addressed through mitigation and adaptation strategies for environmental development.  

2.3 The Afro -Asian Challen ge 
Although the African Region and most of the Asian countries (with the exception of China 
and Japan), presently account for a small proportion of GHG emissions, one is painfully 
aware that these countries have the highest population growth rates on the p lanet, 
perhaps the highest uncontrolled urbanization growth rates in the world and one of the 
highest human induced as well as climatic deforestation rates. Africa, in particular, also 
is almost completely dependent on fossil fuel means of energy generatio n, carbon fuel 
utilisation for rural energy requirements and one of the most active building industries 
extant. In the meantime, every African nation, south of the Sahara, aspires to be a vibrant 
industrial nation as soon as possible.  
It is wise, therefore , for Africa to build better and more prudently in order to avoid the 
mistakes already made by the industrialised nations of the world. Consequently, building 
to reduce GHG emissions from buildings for all future developments in Africa means that 
all build ings would be energy efficient. Research has also proved that resulting long term 
savings would outweigh the initial costs. These same costs are bound to reduce as 
Research and Development (R&D) efforts increase over time. The answer therefore lies 
in envi ronmental development based on Green Building principles.  

2.3.1  United Nationõs Initiative 
The May 2010 Nairobi conference, organised by UN -Habitat, defined Green Building 
Ratings as òevaluation factors for building design, construction and operation, not only 
aimed at reducing GHG emissions in buildings, but also at the conservation of other 
essential exhaustible resources such as water and building materials. It is also aimed at 
an increasing use of renewable energy sources, thereby reducing the use of f ossil fuel 
generated energy in buildings. 5ó  
Therefore a group has been mobilised to address the issue of Green Buildings. There are 
now in existence Green Building Councils (GBCs) in more than 80 countries of the world. 
Nigeria, as well as a number of Afr ican and Asian countries, has joined this movement.  
To press home this concept, it is necessary to focus our attention on a particular nation 
example. As I have previously stated, I will be parochial and use Nigeria as an example.  
 

3.0  THE NIGERIAN CHALL ENGE 
3.1 The Urban Growth and Development Parameters  

The Challenge for Nigeria is the most intimate concern for Green Building Council 
Nigeria. Our human environment development efforts have nine (9) critical parameters 
that are similar to those of most Af rican countries south of the Sahara, but different from 
those of industrialised nations:  

                                                
5 UN-Habitat, 2010 
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 Our urban centers are mostly unplanned and the efforts to create Master 
Plans and Development Schemes have consistently been thwarted by 
political interest groups as w ell as the natural propensity of the populace 
to avoid disciplined development of any kind.  

 We generate the major proportion of our electricity using thermal plants. 
What is generated is usually insufficient and when power is shed, the 
environment is suffu sed with portable as well as heavy domestic 
generators burning fossil fuel.  

 The equipment used in our homes and offices are largely uneconomical in 
their energy consumption.  

 Our energy consumption is still largely from either fossil fuel for cooking 
and v ehicular locomotion or direct deforestation for firewood.  

 There is a gradual desertification process resulting from the ignorant 
deforestation habit of our people in the rural areas as well as natural 
desert encroachment exacerbated by global climate chang e conditions.  

 Planning regulations are still tenderfoot in perception and therefore takes 
little or no cognizance of environmentally friendly design of buildings and 
their surroundings.  

 There appears to be a preference for concrete paving and an aversion t o 
the creation of grassed and planted gardens and domestic landscapes in 
the urban areas.  

 Urban waste management remains an apparent problem for virtually all 
urban centers; hence it has become convenient for city administrators to 
simply set fire to solid  waste dumps.  

 Urban storm water is allowed to run to waste and domestic waste water is 
poorly managed.  

3.2 The Impact of Population Growth  
One of the most critical factors determining the quality of the urban environment in 
Nigeria is the increasing concen tration of population in the cities and their pervasive 
poverty. The Nigerian population jumped from just over 30 million in 1952 to 140 million in 
2006 and an estimated 147 million by 2011. The urban population is about 48 percent of 
the total current pop ulation and is expected to be over 50 percent by the year 2015. This 
five -fold increase of the population within a period of over 50 years has led to increased 
demand for resources with adverse impact on our urban environment. The impact of 
Government resp onse to all of these environmental problems has been minimal . We are 
however convinced that òthe goal of an effective urban policy in the context of the 
environment is to make our cities safe, clean, healthy and aesthetically pleasing.ó6 

 
3.3  Rational Urba n Development Possibilities  

Although our urban centers are still small in size compared to a number of those in 
Europe, North America and Asia, their rate of growth is noticeably faster. This is partly 
due to the fact that urban development in Nigeria is s till largely unplanned, and where 
there had been plans, they get conveniently abandoned due to manpower shortage in 
control. A typical example is our demonstrated planned city of Abuja which is gradually 
being allowed to grow wild without control in the la st three years.  
Being able to commence development control using Green Building practices will 
present us with the opportunity of not making the same mistakes as the industrialised 
countries and also provide us with an agenda for development which enhances  
renewability of construction materials and energy sources, prolong longevity of the 
citizenry as a result of clean, green and healthy environmental development and 
maintenance. I dare say that the story is not much different in most developing nations.  

4.0 THE GREEN BUILDING COUNCILS  
4.1 Nature and Purpose of Green Building Councils  

                                                
6 Federal Ministry of Lands, Housing and Urban Development, Nigeria;  Draft Urban Development Policy 2011 
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Consequent to the realisation that Green Building principles and practices would resolve 
a major part of the climate change problems, a number of built environment 
professional s all over the world commenced to form groups known as Green Building 
Councils.  
Green Building Councils (GBCs) are not based on isolated professional Institutions. They 
are industrial and community based responses to sustainability challenges resulting fro m 
climate change. GBCs are a worthy instrument for the cooperation of all professional 
stakeholders, from the core professions to the marginal ones, in the development of a 
desirable built human environment. For us in Nigeria, we are about to enter a perio d 
when professional rivalry and bickering will be a concept of the past, when the perfect 
development of our environment will be the desire of everyone involved in it. This means 
that every member of the community from the entrepreneur developer to the you ngest 
child occupier of any building is a stakeholder in the Green Building intervention project. 
Some are proactive participants while others are passive beneficiaries.  
 

4.2  The Global Network:  
The World Green Building Council (WGBC) is a union of nation al Councils, whose mission 
is to accelerate the transformation of the built environment towards sustainability. As at 
August 2010, there are 20 Established GBCs and 62 further countries at different stages 
of Council development. Green Building Councils le ad the shift towards building in a 
sustainable and responsible manner by educating industry leaders, consulting with 
policy makers, and sharing knowledge and best practices within the global GBC 
Network.  
The rapidly growing GBC Network currently represents  over 50 percent of the global 
construction activity and touches more than 15,000 companies and organizations 
worldwide. The global GBC Network is leading the movement that is globalising 
environmentally and socially responsible building practices.  
Fig. 1 shows the spread of GBCs worldwide by the end of 2010. It would be observed that 
only the Republic of South Africa has an established GBC  in Africa. The rest of Africa and 
most of Asia are completely blank, although countries such as Nigeria, Morocco, Ghan a, 
Kenya, Burundi, Mauritius and Egypt are now also making efforts to establish GBCs 
domestically.  
GBCs are categorized as shown hereunder:  

 
Fig.1 Spread of GBCs - Worldwide  
Source ð WGBC 2010 Report  
                ESTABLISHED GBCs  (20 No.)

 
Argentina  (2009)  
Australia (2002)  

Brazil (2007)  
Canada (2002)  
Colombia (2009)  
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Dutch (2010)  
Emirates (2006)  
Germany (2007)  
India (2001)  
Japan (2001)  
 
Mexico (2005)  
New Zealand (2006)  

Poland (2010)  
Romania (2009)  
Singapore (2010)  
South Africa (2008)  
Spain (2010)  
Taiw an (2004)  
United Kingdom (2007)  
USA (1993)

     EMERGING GBCs  
France  
Hungary  
Indonesia  
Israel  
Italy  

Jordan  
Peru  
Sweden  
Turkey  

  PROSPECTIVE GBCs  
Austria  
Bulgaria  
Chile  
Costa Rica  
Croatia  
Dominican Rep  
Finland  
Greece  
Guatemala  
Hong Kong  
Kenya  
Malaysia  
Mauritius  
Morocco  

Nigeria  
Palestine  
Panama  
Philippines  
Qatar  
Russia  
Saudi Arabia  
Serbia  
Slovenia  
South Korea  
Sri Lanka  
Switzerland  
Uruguay

  ASSOCIATED GROUPS  
Albania  
Bahamas  
Belgium  
Bolivia  
Botswana  
Cayman Islands  
China  
Czech Republic  
Denmark  

Ecuador  
Egypt  
El Salvador  

Georgia     
Ghana  
Ireland  
Kuwait  
Montenegro  
Norway  

Oman    
 Tunisia  

Venezuela  

Vietnam  
 Pakistan  

Paraguay  
Syria  

 
 
4.3  The Nigerian GBC Initiative  

Five Nigerians attended the Conference which took place in Nairobi ð 5-6 May, 2010. The 
conferen ce was an eye opener for the Nigerian contingent. Three of the contingent had 
been participants at the 5 th World Urban Forum in Rio de Janeiro, where the idea of the 
Nairobi conference was being floated. It is here being placed on record that the credit fo r 
the mobilization of support for the Nairobi conference must be given to Robert Kehew of 
the Urban Environment Planning Branch of UN -Habitat. He ignited the interest of most of 
the African participants at Rio ð especially those of us whose intimate knowle dge of 
Green Building practices was extremely scanty. The Nairobi conference saw twenty (20) 
African nations participating. Of that 20, eight have established green Building Councils.  
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5.0 THE TEMPLATE FOR THIS CONFERENCE  
5.1 Proposed Performance Parameters  

In the light of the foregoing, I make bold to recommend a severe template for the 
discussions at this conference, which I regard as critical to the environmental future of 
the developing nations.  Our discussions must address the following parameters:  
× Policy and Regulations;  

× Models, Performance and Evaluation;  

× Communities, People and Behaviours;   

× Technology and Materials;  

× Production, Processes and Supply Chain;   

× Jobs, Skills and Economic Development.  

 
5.2  Policy and Regulations  

In the area of Policy and Re gulations, this conference should endeavour to produce 
unequivocal recommendations addressed to the various arms of government in the 
developing nations for cognitive and coordinated policy statements which will address 
sustainable environmental developmen t as well as indicative regulations for executive 
performance.  

5.3 Models, Performance and Evaluation  
In the area of Models, Performance and Evaluation, we ought to point at the appropriate 
criteria for modeling sustainable environmental development as wel l as the evaluative 
indicators for acceptable performance.  

5.4 Technology and Materials  
In the area of Technology and Materials, we already have sufficient data about what 
materials are acceptable, which are not injurious to human health and longevity. The  
horizons of technological knowledge which would render the use of materials and 
machinery efficient in use should be identified for the benefit of our professionals. We are 
also aware of the various areas where research and development is lagging behind t he 
times. The critical factor here is not to accentuate expediency at the expense of 
sustainability, comfort and safety. The technologies which are acceptable to developing 
nations ought to be appropriate to such an extent that they are servants of the peo ple 
rather than the people being enslaved and vulnerable to them. To this end, technology 
should lend itself to the development of the national economy and social welfare of the 
people.  

5.5 Production, Processes and Supply Chain  
In the area of Production, Processes and the Supply Chain, one is painfully aware of the 
extent of wastage in our industrial processes. The interphases between the various 
industrial processes have been so ignored that what is regarded as waste product in one 
has not been identified  as possible input in another. In our industry, it was fashionable at 
one time to indulge in research in this area, but it soon became unfashionable when ICT 
applications gained ascendancy. I believe that the doctrine of sustainability commands 
us to revie w our stands in this area, so as to enhance the principles of renewability, 
recycling, replacement with renovation, which lie in the core of Green Building 
principles.  

5.6 Jobs, Skills and Economic Development  
In all these considerations, we must never for get that we are actually working for the 
comfort, health and longevity of the human race within this environment. The economic 
and social welfare of the genre homo -sapiens is our ultimate goal. Development is 
therefore worthless without a core thought for the beneficiary.  
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6.0 GETTING IT RIGHT, EVERY TIME  
If we can optimise these parameters in the research and development solutions evolved 
out of these conference discussions, we would have gone a long way to attain the 
objectives of this conference as wel l as lay down the acceptable options for the 
achievement of Clean  Technology Development and Environmental Sustainability for 
Developing Nations.  
 
Thank you for listening and I wish you a fruitful and rewarding three days of discussion.  
 
Akin. Akindoyeni  
20-03-2012  
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Abstract  
There are lots of natural disasters that plague mankind in different parts of the world.  These 
range from natural wild fire, drought, desertification, climate change, flood, earthquake, 
volcano, erosi on, landslide, tsunami, hailstorm and heat wave among others. These natural 
disasters are caused by nature and despite manõs technological advancement and prodigious 
efforts to put a stop to them, they still ravage his habitants killing him and destroying his 
property. It is on this basis that this study investigates global natural disasters and their 
implications for man. Secondary data on the distribution of global natural disasters, their 
magnitude of damage, cost of such damage and lives lost were colle cted and analysed using 
percentages and times series among others. The results show that between 1950 and 2010, 
there were 19,370 great natural disasters causing the world $2.1trillion with over 2,300,000 
fatalities. The magnitude of destruction of these n atural disasters was more in the continent of 
Asia, followed by North America and least in Africa. Within this period, the costliest and most 
fatal events are earthquake, hurricane, floods and heat wave. The 1980s and the 1990s saw the 
highest number of ev ents of great natural disasters. Of all the disasters, Nigeria is currently 
being afflicted more by flood, wind storm, and erosion while the threat of desertification and 
coastal inundation are being strengthened due to climate change. It is recommended am ong 
others that for sustainable development, disaster prevention and risk management, 
environmental monitoring, early warning and preparedness are key factors never to be ignored 
by the Nigerian government in particular and global environmental management agencies in 
general.   
 
Key words:  Natural disaster, damage, property, risk management, deaths, subperils activities  
 
INTRODUCTION  
Disasters are multifaceted phenomena and 
they are open to a range of different 
interpretations. Disaster synonyms used by 
pr actitioners and experts have included 
òcalamityó and òcatastropheó. The definition 
that is provided by the UNISDR (United 
Nations International Strategy for Disaster 
Reduction) is one of the most appropriate 
definition: òA disaster is a sudden, 
calamitous event that causes serious 
disruption of the functioning of a community 
or a society causing widespread human, 
material, economic and/or environmental 
losses which exceed the ability of the 
affected community or society to cope using 
its own level of resour cesó (UN/ISDR 2004). 
Disaster therefore is a situation or event, 
which overwhelms local capacity, 
necessitating a request to national or 
international level for external assistance. It 
could also be seen as an unforeseen and 

often sudden event that causes great 
damage, destruction and human suffering 
which are often caused by nature or and 
anthropogenic forces. Even though there is 
not a commonly acceptable worldwide 
definition of òdisasteró, there are some 
characteristics common to most definitions, 
which include; (1) Sudden, abrupt or 
unpredictable (2) Causing human, material, 
economic or environmental losses (3) 
Exceeding the ability of the affected 
community to cope with them.  

The combination of hazards, 
vulnerability and inability to reduce the 
potentia l negative consequences of risk 
results in disaster. Not all disasters that 
occur are recorded in the United Nationõs 
International Strategy for Disaster 
Reduction (ISDR). For a disaster to be 
entered into the database of the UN's 
International Strategy fo r Disaster 
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Reduction (ISDR), at least one of the 
following criteria must be met:  
(1) a report of 10 or more people killed, (2) a 
report of 100 people affected (3) a 
declaration of a state of emergency by the 
relevant government (4) a request by the 
nationa l government for international 
assistance.  

Natural disasters can be divided into 
three specific groups, which include; 
hydrometeorological disasters, geophysical 
disasters and biological disasters. 
Hydrometeorological disasters are natural 
processes or ph enomena of atmospheric, 
hydrological or oceanographic nature that 
may cause loss of lives or injuries, property 
damage, social and economic disruption or 
environmental degradation. These include 
floods and wave surges, storms, landslides, 
avalanches, and d roughts and related 
disasters (extreme temperatures and 
forest/scrub fires). Geophysical disasters 
are natural earth processes or phenomena 
that may cause loss of lives or injuries, 
property damage, social and economic 
disruption or environmental degradati on. 
These include earthquakes, tsunamis and 
volcanic eruptions. Biological disasters are 
processes of organic origin or those 
conveyed by biological vectors, including 
exposure to pathogenic microorganisms, 
toxins and bioactive substances, which may 
cause loss of lives or injuries, property 
damage, social and economic disruption or 
environmental degradation. These include 
epidemics and insect infestations.   

 The magnitude of natural disasters 
can be divided into 6 categories based on 
the degree of damage t o property and loss 
of lives. Category 1 natural disaster is a 
Small -scale event that involves loss of lives 
between 1and 9 and/or minor and small -
scale damage. Category 2 is a disaster of 
moderate magnitude that involves loss of 
lives ranging between 10 a nd 19 and/or 
damage to buildings and other property. 
Category 3 is a severe catastrophe which 
claims m ore than 20 lives and/or overall loss 
of more than US$ 50m. Category 4 is a major 
catastrophe that involves the deaths of m ore 
than 100 people, major prop erty, 
infrastructure and structural damage and/or 
overall loss of more than US$ 200m. 

Category 5 is a devastating catastrophe 
within the affected region that is capable of 
killing m ore than 500 people and/or overall 
loss of more than US$ 500m. Category 6 i s a 
great natural catastrophe.  In line with 
United Nations definitions, natural 
catastrophes are classified as great if the 
affected regionõs ability to help itself is 
clearly overstretched and supra -regional or 
international assistance is required. As a 
rule, this is the case when there are 
thousands of fatalities, when hundreds of 
thousands of people are left homeless, 
and/or substantial overall economic losses. 
In this study emphasis is laid more on great 
natural disasters based on availability of 
data.  
 
Conclusion and Recommendations  

The study shows that between 1950 
and 2010, there were 19,370 great natural 
disasters globally costing the world 
$2.1trillion with over 2,300,000 fatalities. 
The magnitude of destruction of these 
natural disasters was more i n the continent 
of Asia, followed by North America and least 
in Africa. The 1980 and the 1990 decades 
saw the highest number of events of great 
natural disasters. While geophysical, 
meteorological and hydrological events 
have been major occurrences since t he 
1950s that of climatological became a major 
feature in 1971 and since then it has been 
re -occurring. This confirms the fact that 
climate change signals became stronger in 
the 1970s. Within this period (1950 -2010), 
the costliest and most fatal events are  
earthquakes, hurricanes, floods and heat 
waves. While the meteorological disasters 
destroyed more property, the geophysical 
disasters claimed more lives. Countries with 
well developed economies (like USA, Japan 
etc) experienced more disasters and overall 
financial losses while countries with low and 
lower middle economies (like India, China, 
Bangladesh) suffered more of deaths. Of all 
the disasters, Nigeria is currently being 
afflicted more by flood, wind storm, and 
erosion while the threat of desertificat ion 
and coastal inundation are being 
strengthened due to climate change.  

It is recommended that for 
sustainable development, disaster 
prevention and risk management should be 
features that every country must take 
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seriously. While it is difficult to preven t the 
occurrence of some of the natural disasters 
like earthquakes, volcanoes and 
windstorms, adequate risk management 
policies and measures should always be put 
in place especially countries within the 
pacific ring of fire of the world that is mostly 
affe cted by these disasters. Global 
disasters management agencies and 
organizations should have prompt rescue 
measures while the rich nations should 
assist the affected poor nations irrespective 
of bilateral relationships prior to the 
disaster.  Environmental monitoring, early 
warning and preparedness are other key 
factors never to be ignored by government 
of any nation. While the developed nations 
like USA, Canada, Russia Federation and 
Japan among others are trying because 
they have the financial and technolo gical 
strength to do so, the poor nations like 
Nigeria, Bangladesh, Pakistan and India 
have little or no means of effective 
environmental monitoring and early 
warning.  

Although Nigeria has not in recent 
times been prone to severe natural 
disasters like ea rthquake, volcanoes and 
hurricanes, there is clear evidence that the 
country is not even prepared to monitor and 
send early warning for the minor disasters 
affecting the nation. Since most disasters 
hardly send any warning before they strike, 
calls for all -year -round preparedness both 
financially and technologically so that 

warnings are give before they strikes or 
proper rescue and relief measures put in 
place if they eventually occur. The major 
disasters affecting Nigeria currently are 
floods, epidemic, wi nd storms, droughts and 
erosion. Apart from the epidemic, others 
can easily be monitored and warning signals 
given before they occur if the governments 
equip the agencies or institutions 
responsible for these environmental issues. 
The erosion and flood pro ne areas should be 
identified and the Town Planning 
Department ensures that such areas be 
made free of residential and industrial 
activities so as to limit the loss of lives and 
property in case of flood or landslide. The 
medical sector of Nigeria needs to  be 
strengthened so as to tackle any outbreak of 
epidemic since it is the deadliest natural 
disaster in Nigeria. Finally, natural disasters 
cannot be avoided but their dramatic 
consequences can be greatly reduced 
through appropriate preparedness and risk 
reduction measures including education, 
technology development, land -use planning 
and environmental protection  
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Abstract  
Environmental degradation continues to be a major issue of great concern to our modern 
society.  Nowhere has this issue been so pronounced than in developing countries.  For 
example, in Nigeria, every community of various sizes is faced with p erennial environmental 
problems that include, but not limited to, air and water pollution, indiscriminate dumping of 
urban garbage and sewage, deforestation, oil spills, and other systemic and local environmental 
injustices.  This collective action problem  stems from years of public insensitivity and lack of 
genuine consciousness for environmental justice. In this paper, the authors argue that, for 
Nigeria to truly achieve sustainable environmental quality and protection, a formal 
environmental citizenship education and awareness program should be established.  In addition 
to poor and/or ineffective environmental regulations, the authors further argue that lack of 
citizensõ awareness of certain environmental risks could be blamed, in part, for the countryõs 
poor environmental awareness education.  An awareness of environmental risk factors could 
galvanize citizens to capitalize on their social capital as a vehicle to address issues of 
environmental quality.  Any environmental citizenship education and awarene ss program should 
be designed with the ultimate goal of promoting responsible environmental behavior.   
 
Introduction  

The push for environmental 
stewardship has been an on -going 
campaign both at national and international 
level.  No one argues against the  fact that 
environmental stewardship is best achieved 
when citizens are exposed to environmental 
issues and how those issues are addressed 
and subsequently resolved. This exposure is 
often accomplished through environmental 
citizenship education and awaren ess 
initiatives.  While environmental education in 
developed countries has had significant 
impact on the quality of their environment 
and the well -being of  their citizens, the 
developing countries continue to struggle 
for ways to achieve environmental 
sus tainability.  Environmental education is 
not new to majority of the developing 

countries.  The need to make environmental 
education a focus of attention was first 
espoused by the 1977 Tbilisi Conference 
organized by United Nations Educational, 
Scientific a nd Cultural Organization  
(UNESCO) (Tbilisi Declaration, UNESCO, 
1978).  At its conference, UNESCO declared 
environmental education as a critical need 
for our global future.  To that end, the 
following declarations were made:  

 
Á To foster clear awareness of and 

concern about economic, social, 
political, and ecological 
interdependence in urban and rural 
areas  

Á To provide every person with 
opportunities to acquire the knowledge, 



[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

23 
 

values, attitudes, commitment and skills 
needed to protect and improve the 
environme nt  

Á To create a new pattern of behavior 
among individuals and groups towards 
the environment  

Following this declaration, a new wave of 
environmental advocates began to shape 
environmental awareness campaign 
landscape. With increased attention to 
climate ch ange and global warming, 
environmental advocates believe that the 
time is ripe to intensify efforts to utilize 
environmental education as a tool to engage 
the public on environmental consciousness 
(Potter, 2010). This argument is further 
supported by the f ollowing quotations from 
the North Carolina (USA) State of the 
Environment Report (2011):  

òMore than ever, children and adults 
need to understand how ecological 
systems work and why they matter. 
Some people have become so 
disconnected from the natural 
res ources that sustain them that 
they donõt know where their food 
comes from or where they get their 
drinking water.  The health of the 
environment is inseparable from 
humansõ well-being and economic 
prosperity and to successfully 
address and solve environmen tal 
problems, people require 
knowledge, tools and sensitivity.ó (p. 
20) 

  Developing countries were not 
immune from these campaigns. In 1981, the 
United Nations Environment Program 
(UNEP), through its governing council, 
developed several initiatives to add ress 
environmental education and training needs 
of the developing countries. With the urgent 
need to increase public awareness of the 
environmental issues, UNEPõs governing 
council authorized its Executive Director to 
collaborate with relevant internationa l 
organizations and undertake several 
initiatives aimed at strengthening the 
knowledge and awareness of environmental 
issues in Africa. The prescribed means of 
achieving this goal included promotion, 
coordinating, and catalyzing environmental 
education and  training activities.  
 

Conclusions and Recommendations  
 In this paper, we have discussed the 
importance of environmental citizenship 
education and the impediments to achieving 
responsible environmental behavior.  Also, 
we have discussed how pro -environment al 
behavior could be promoted to achieve 
optimum environmental stewardship.  We do 
not doubt the existence of environmental 
awareness initiatives in Nigeria; however, 
we feel strongly that a poor level of 
environmental sensitivity exists among the 
citizens .  In spite of the government and 
non -governmental organizationsõ efforts to 
promote environmental consciousness, 
many Nigerian citizens are still far -removed 
from practicing responsible environmental 
behavior.  We feel that more needs to be 
done to inculc ate the citizens towards 
environmental stewardship.  Any 
environmental citizenship educational 
program should include quality assessment 
benchmark with the primary objective that 
the program itself meets the goals and 
objectives of environmental stewardshi p. 
Through assessment, evaluators should be 
able to determine the extent and quality of 
the environmental education curricula, the 
level of skills and preparedness of 
environmental outreach educators, the 
quality of instructional materials, and the 
degree to which a broader audience is 
included in the outreach activities.  

To be effective, an environmental 
citizenship education program must include 
a plan that integrates the efforts and 
participation of both government, private, 
and non -profit organizations.   The degree to 
which previous environmental outreach 
activities increase the citizensõ knowledge 
and awareness of a particular 
environmental issue is critical to the 
success of future educational programs.  
Thus, feedback from previous training 
activities  should be carefully analyzed and 
the lessons learned should be used to 
improve the quality of future training efforts.  

Following are additional 
recommendations to increase the citizensõ 
knowledge and awareness of the 
environment and the necessary steps to  
take to ensure sustainable environmental 
quality and protection.  
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 Raise the level of environmental 
literacy of the Nigerian youths by 
incorporating environmental 
education into elementary and 
secondary school curricula.  
Environmental knowledge at these 
levels would enable the students to 
analyze various environmental 
issues and make informed decisions.  

 Where it is currently available, the 
quality, accessibility, and 
dissemination of promotional 
materials and programs should be 
improved.  

 Government should  establish 
competitive outcome -based 
research grant programs through its 
environmental agency to support 
higher institutions and other 
environmental -related centers to 
carry out empirical environmental -
related research.   

 Government should support 
professi onal development programs 
for environmental educators at 
primary through secondary school 
levels. These programs would allow 
the educators to sharpen their skills 
in teaching environmental concepts 
to school children of all ages.  

 Environmental education sh ould be 
promoted as a viable career option 
among school children.  

  Government should conduct a 
yearly assessment of public 
environmental knowledge  
 

 Government should enforce existing 
environmental laws and hold 
extractive organizations 
accountable for thei r role in 
depleting the countryõs 
environmental resources.   

 If currently non -existent, government 
should develop effective corporate 
social responsibility (CSR) policy for  
foreign extractive organizations 
working in Nigeria. Such policy 
should require an nual reporting of 
their activities and how they uphold 
the CSR policy.  

 If not already established, a Center 
for Corporate Social Responsibility 
should be established through an 
institution of higher learning to carry 
out CSR research studies at various 
levels of establishment, including 
foreign companies, government and 
NGOs.   

 
 
 
References  
Blake, J. (1999).  Overcoming the ôvalueð
action gapõ in environmental policy: tensions 
        between national policy and local 
experience, Local Environment , 4(3), pp. 
257ð278.  
 
Bowonder, B. (1987). Environmental 
problems in developing countries. Progress 
in Physical  
       Georgraphy, 11 , 246-259. Doi: 
10.1177/030913338701100204  
 
Culen, G. R. (2005). The status of 
environmental education with respect to the 
goal of  
      responsible citizenship behavior.  In 
Essential Readings in Environmental 
Education, 3 rd  ed. 
      (pp 37 -45). Champaign: Stipes Published 
L.L.C  
 

Daramola, A., & Ibem, E.O. (2010). Urban 
environmental problems in Nigeria: 
Implication for  
     sustai nable development. Journal of 
Sustainable Development in Africa, 12  (1), 1 -
12.  
 
Echefu, N., &  Akpofure, E (2003).  
Environmental impact assessment in 
Nigeria: Regulatory  
      background and procedural framework, 
UNEP EIA Training Resource Manual: Case 
Studies  
     from Developing Countries,  1-12.  
 
El-Hinnawi, E. (1982). World environment. 
Mazingira, 6, 58 -67. 
 
Fajemirokun, B. (2011). The role of civil 
society in localizing climate -smart actions. 
Paper  



[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

25 
 

     presented at the West African Pre -COP17 
Mayoral  congress, Lagos, Nigeria.  
 
Friends of the Earth International (2007). 
Nigeria: Raising awareness of climate 
change impacts.  
     Retrieved from 
www.foei.org/en/resources/publ ications/ann
ual -report/2007  
 
Hines, J.M., Hungerford, H.R. & Tomera, 
A.N. (1986 ð87). Analysis and synthesis of 
research  
     on responsible pro -environmental 
behavior: a meta -analysis, The Journal of 
Environmental  
     Education , 18(2), pp. 1ð8. 
 
Hungerfo rd, H. R., & Volk, T. L. (2005).   
Changing Learner behavior through 
environmental  
      education. In Essential Readings in 
Environmental Education, 3 rd  ed.   (pp 313 -
328).  
      Champaign: Stipes Published L.L.C  
 
Jekayinfa, A.A. & Yusuf, A.R. (2008). 
Teacherõs opinions on the incorporation of 
environmental  
     education in the Nigerian primary school 
curriculum. Education Research and 
Review, 3 (11),  
     334-338.  
 
Kollmus, A., & Agyeman, J. (2002). Mind the 
gap: Why do people act environmentally and 
wha t 
    are the barriers to pro -environmental 
behavior? Environmental Education 
Research, 8 (3), 2 - 
    23. 
 
Madu, I. A. (2009). The environmental 
impacts of regional disparity in population 
and wealth  
      distribution in Nigeria. Environ Dev 
Sustain, 11 , 265-276.  
Marcinkowski, T. J. (2005). Predictors of 
responsible environmental behaviors: A 
review of  
      three dissertation studies. In Essential 
Readings in Environmental Education, 3 rd  
ed. 
      (pp 265 -294). Champaign: Stipes 
Published L.L.C.   

 
McKenzie -Mohr, D. & Smith, W. (1999).  
Fostering Sustainable Behavior: An 
introduction  
        to community -based social marketing. 
Gabriola Island, Canada, New Society 
Publishers.  
 
North Carolina State of the Environment 
(2011). North Carolina Department of 
Envir onment  
     and Natural Resources, Raleigh, North 
Carolina, USA.  Retrieved from 
www.ncdenr.org/  
 
Ogunleye, F. (2004). Environmental 
sustainability in Nigeria: The òAwarenessó 
imperative.  
    JSTOR: African Issues, 31/32 , 41-52  
 
Opukri, C. O. & Ib aba, I. S . (2008). Oil -
induced environmental degradation and 
internal  
      population displacement in the Nigeriaõs 
Niger Delta. Journal of Sustainable 
Development in  
     Africa, 10 (1), 1 -21.  
 
Omofonmwan, S. I., & Osa -Edoh, G. I. 
(2008). The Challenges of Envi ronmental 
Problems in  
        Nigeria. Journal of Human Ecology, 
23(1), 53 -57.  
 
Peterson, N. (2005). Factors influencing the 
development of environmental sensitivity: A 
Model.  
     In Essential Readings in Environmental 
Education,3 rd  ed. (pp 295 -299).  Champaign: 
Stipes  
     Published L.L.C.   
 
Potter, G. (2010). Environmental education 
for the 21 st century: Where do we go now? 
The 
    Journal of Environmental Education, 4 (1), 
22-33. 
 
Somanthan, E. (2010). Effects of information 
on environmental quality in  developing 
countries.  
       Review of Environmental Economics and 
Policy, 4 (2), 275 -292.   
 

http://www.foei.org/en/resources/publications/annual-report/2007
http://www.foei.org/en/resources/publications/annual-report/2007


[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

26 
 

Thomas, T. W., & Clearfield, F. (2002). 
Values, Education, Social Capital, and 
Transaction  
      Cost: Their Role in Mobilizing 
Disadvantaged Communities to Addre ss 
Environmental  
      Conservation. Proceedings of the 
2002National Conference on Environmental 
Science and  
      Technology.  Greensboro: Battelle Press.  
 
UNESCO (1978). Tbilisi Declaration on 
Environmental Education.  
 

United Nations Environment Program 
(UNEP) (1981). Environmental education 
and training in  
     Africa. Retrieved from 
http://new.unep.org/documents/  
 
Van Liere, K., & Dunlap, R. (1980). The 
social bases of environmental concern: A 
Review of  
       hypothesis, explanations, and empirical 
evidence. Public Opinion Quarterly, 44 (2), 
181-197.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

http://new.unep.org/documents/


[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

27 
 

BEYOND COP 17: AN ANALYSIS OF ESKOM INITIATIVES TO COMBAT GLOBAL 

WARMING AND CLIMATE CHANGE IN SOUTH AFRICA  

Prof. Kola Ode ku,  
School of Law, University of Limpopo,  

South Africa.  
Kolawole.odeku@ul.ac.za  

 
 
 
 
Abstract  
Electricity Supply Commission (Eskom) is a South African electricity public utility that generates 
and supplies electr icity. In the process of generating electricity, Eskom is a significant user of 
South Africaõs natural resources, in particular of coal. Eskom has a considerable CO2 footprint 
and is a large emitter of SO 2, NOx and particulates causing global warming and c limate change. 
Mindful of the negative impacts of each unit of electricity generated, Eskom has introduced and 
embarked on various initiatives to combat global warming and climate change. Against this 
backdrop, Eskom is fostering innovation through a numbe r of external and in -house initiatives, 
particularly Research and Development (R&D), with a significant investment in the development 
and demonstration of new and better technologies, promotion of energy efficiency, involvement 
in saving energy electricity , self -assessment report to reveal challenges and successes made on 
a yearly basis. This paper highlights that these initiatives compliment government strategy to 
combat climate change. The paper highlights the importance of these initiatives to the effect  that 
they are promoting economic development and at the same time promoting clean environment 
and sustainable development.  
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Abstract  
Clean technology is a developmental course of action aimed at improving products quality, 
services,  and production practices in order to reduce or eliminate environmental and unhealthy 
impacts throughout the commodity lifecycle. The concept calls for efficient use of resources as 
a means of abating pollution and attenuating waste production. In contempo rary Nigeria, waste 
management or conversion of waste to wealth has not been given the attention desired either 
due to lack of knowledge, lack of technology or insensitivity to ethical issues in process 
management. In this paper, some ethical issues, i.e.,  moral principles, values and codes 
touching on clean management are discussed to educate industrial technocrats and other 
stakeholders involved in materials processing and management. The e thical issues are  
resource use efficiency; waste to wealth stance ; pollution abatement; energy use efficiency; 
safety factors; g reenhouse gas (GHG) emission mitigation; stakeholders sensitization; 
compliance monitoring; also minimum long run marginal cost comparable to existing 
technologies.  These issues are considered germane to environmental progress and their 
importance underscored.  
Key words:  clean technology, ethics and sustainability.  
 
 
Introduction  
The evolution of clean technology is an 
attempt to reform the unsustainable social 
and technological course that thr eatens the 
global environment. This opens up a new 
space for ethical deliberation and new 
possibilities for practice. Ethics is an 
everyday affair and a life -cycle analysis can 
make it possible to evaluate major 
environmental impacts of a technology in 
manufacturing, use and disposal. Clean 
technology invokes a technological 
paradigm whereby  products, services, and 
production systems greatly reduce or 
eliminate environmental and health impacts 
throughout a productõs life cycle from 
mining to manufacturing to product use and 
disposal while maintaining the same or 
better levels of quality. These technologies 
are either manufactured, acquired or 
imported through Foreign Direct Investment 
(FDI) without due consideration for ethical 
management and interventions (Figure 1) 
required for sustainability.  

Ethics in clean technology 
management would serve as regulatory 
quality control philosophy, borne out of 
agreement so as to have a uniform and 

directed system. A multi -level and 
multilateral cooperation among 
stakeho lders including government and 
non -governmental bodies would help to 
stimulate proper functioning and the 
determination of success of implementation. 
There must be continuous innovations 
where government and other relevant 
bodies keep adjusting to latest 
improvements on clean technologies that 
best suit their environment. Government 
role in clean technology management goes 
a long way to determine environmental 
success or failure in any community in that it 
could touch various sectors of the economy 
outside the scope of a non -governmental 
organization (NGO). An example is 
government support and enactments which 
determine the legality of any clean 
technology, its acceptance and rate of 
diffusion into the economy.  

One must also give room for 
flexibility, based  on arising challenges to 
keep notorious technology entrenchment in 
control. Downward flow of communication is 
very vital and determines how well the clean 
technology is embraced. Communication 
effectiveness determines the quantum and 
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quality of participat ion in clean technology 
management. This is because, no matter the 
effort of government to promote a 
technology, good communication across 
stakeholders is necessary to push the idea 
that the emerging technology is competitive 

on the basis of private costs.  Ethical 
considerations should also address means 
by which barriers to development and 
sustainability of clean technology such as 
poor technical know -how and poor research 
could be addressed.  

 

 
         Figure 1:  Ethical interventions that facilitate cl ean technology.  

(Source ð present work)  
 
In light of these considerations, this 

paper explored ethical issues considered 
germane to effective clean technology 
management with the express goal of 
challenging contemporary approaches to 
reduce their ecologi cal footprint and 
support a more conducive environment. The 
ethical issues of concern are  (1). Resource 
use efficiency (2). Waste to wealth stance 
(3). Pollution abatement (4). Energy use 
efficiency (5). Safety factors (6). GHG 
emission reduction (7). Sta keholders 
sensitization (8). Compliance monitoring 
and (9). Minimum long run marginal cost 
comparable to existing technologies.  Clean 
mechanisms through avoided conversion or 
conservation efforts; also improved energy 
utilization would reduce wastage; prom ote 
energy and resource use efficiency and 

enhance the maximization of social and 
material trust in our custody.  The concept is 
entirely on how the resources that has 
hitherto been wasted can be more efficiently 
utilized.  

Clean technology appliances such as 
photovoltaic and other renewable 
technologies (e.g. wind energy, biomass 
conversion, material science, solar energy, 
geothermal, wave and tide, ocean thermal, 
mini hydro -power, hydrogen production), 
energy efficiency and conservation in 
buildings - õgreen buildingsõ, low energy 
architecture, sustainable materials 
technology, low carbon emission, recovery 
and utilization of methane gas from landfills 
and alternative agriculture achieve 
environmental advantage either by being 
relatively low energy intensiv e and/or 
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relying to a greater extent on local resource 
content.   

Life cycle analyses of emerging 
clean technologies would provide 
comparative quality services; cost 
competitiveness on a market basis and 
environmental superiority to existing ways 
of handlin g wastes. Ethics demand creative 
actions to respond to problems while 
creating new possibilities. The expectation 
is that commercial development and 
application of new  waste uses would be 
readily available and be within the reach of 
stakeholders  in a sho rt period of time. All 
together, there would be better 
understanding of the benefits of clean 
technology in terms of environmental impact 
and resource management.  
 
Conclusions  

Intervention by actors, intended to 
make technology delivery a clean process, 
but framed within purely conventional 
instincts and technocratic view of 
environmental management is unlikely to 
produce the desired results unless backed 
by ethical constructs. Stakeholders 
commitment to ethical interventions, 
creative solution and collabor ation are 
important ingredients that will, no doubt, 
affect perceptions, attitudes, interest and 

intents towards clean technology. They 
shall, under the clean development 
mechanism concept, help to de -mystify the 
dynamics of carbon trading, enable 
improved  climate, improve peoples quality 
of life without compromising that of future 
generations.  

The ethical approach is fundamental 
and directs us to look beyond the technical -
rational mechanism of planning, to 
investigate how such mechanisms actually 
support a nd function to bring about a 
cleaner environment. Slow diffusion of some 
clean technologies may not only be 
explained by cost implication but by general 
resistance to change by the civil society. In 
other words, compliance to environmental 
ethics would be promoted through policies 
encouraging greater importance of the 
environment. Also by implication, planners 
must look beyond pro -forma technical 
solutions to effective environmental 
planning and management issues that are 
attentive to universal ethics that drive such 
issues. The potential of clean development 
shall be better understood while aligning 
global environmental objectives with 
national growth and improvement of living 
standards.  
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Abstract  
Historically, settlements have provided within their precincts some proportion of their food 
needs through household gardening and fadama farming. Such activities have previously been 
supported by robust urban planning regulations based on generous land allocations and flexible 
guidelines and tenure rights. In recent times, such planning logic has been jettisoned through 
infill development in response to increasing rural -urban migration, rapid urbanization, and a 
growing demand for housing; as well as the speculation of land by the urban elites. It has been 
argued that such òdevelopmental phenomenaó have negative implications on urban food 
security. But reliable statistics on the implications are not adequately documented and brought 
to the fore. This paper therefore examines how recent urban planning practice s based on infill 
have reduced the opportunities available for small -scale food production using the Government 
Reserved Areas (GRA) (previously European Reserved Areas) of Kaduna -Nigeria as case study. 
The methodology of the study relied on field surveys and the review of government layouts and 
documents. The use of Satellite imageries and the GIS was helpful in determining changes and 
trends in open space use for home gardening. The specific findings showed that more than 50% 
of land hitherto utilized for  home gardening has been lost to infill development; which recent 
urban planning practices have permitted. By this process, urban planners have indirectly denied 
households the opportunity to supplement their food supplies and intake through home 
gardening ; with all the attendant health repercussions. Conclusively, the paper affirms that the 
existing practices have negative implications on urban Agriculture and there is the need for 
changes. Therefore, the recommendation was made for new policies and flexib le interpretation 
of tenure rights to expand the opportunities available to households of cities to meet some of 
their food needs in a world challenged by growing food insecurity.  

             Key Words: Urban planning, legislation, tenure rights, regulat ions, food security, 
insecurity, sustainable  
 
INTRODUCTION  
It is an established fact that historically, 
settlements have within their precincts 
provided some proportion of their food 
needs through household gardening and 
fadama farming. Such activities ha ve been 
supported traditionally by robust urban 
planning regulations based on generous 
land allocations and flexible guidelines and 
tenure rights. But, in recent times, such 
planning logic has been jettisoned in 
response to increasing rural -urban 
migration s; viz. rapid urbanization and the 
demand for housing; as well as the 
speculation of land by the urban elites.  
It must be underscored here that robust 
urban land allocations allowed for the city 

dwellers, the opportunity to productively 
engage in backyard vegetable gardening 
and subsistence food production. This form 
of continual food production practices 
within the vicinity of the city walls helped to 
reduce household food expenditure and 
over dependence on food imports from the 
surrounding rural communiti es; to meet 
nutritional requirements. Health advantages 
have also been associated with the practice, 
as past time farming ensures physical 
fitness, hence reducing stress, high blood 
pressure, diabetics, obesity amongst 
others. This has the beneficial effec t of 
enhancing the lifestyle and improvement on 
the general quality of life of the city 
inhabitants.  
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Sadly, today such activities which were 
supported and protected by robust 
sustainable physical planning rules and 
regulations based on generous land 
alloca tions to facilitate for such small scale 
food production activities have been 
jettisoned. Consequent on the gradual 
reduction in plot size allocations, backyard 
farming activity has been rendered 
unattractive and unfashionable. This 
situation has further b een compounded by 
the òmaximization of profit syndromeó of the 
largely urban/city elite land speculators; 
who have no regard for the principles of 
sustainable designs and construction. The 
sole aim of these land investors is to 
maximize profit - at all cos t - in return for 
their investment; through over utilization of 
the already reduced plot poverty reduction 
through increased food security for the 
inhabitants of these cities. The recent global 
food and economic crises have made city 
and national sizes; wi th no due 
consideration to the other needs ð 
especially food requirements ð of the 
urban/city households.  
Conversely, the prudent and/or wise use of 
space in urban planning and development 
can significantly contribute to urban 
governments realize that urb an food 
security is a major issue that requires policy 
intervention (Dubbeling et al.,  2010). At the 
moment, prices of food commodities are 
rising, thus aggravating the already existing 
food insecurity situation in Nigeria; amidst 
the global food crisis. T hough there is no 
food protests on Nigeriaõs streets today, but 
in over 30 major cities, sharp increases in 
food prices and the deteriorating access to 
food for the urban poor has occurred 
(Dubbeling et al.,  2010). In many parts of the 
world, soaring food crisis in the past has 
triggered off riots in Mexico, Indonesia, 
Yemen, the Philippines, Cambodia, 
Morocco, Senegal, Uzbekistan, Guinea, 
Mauritania, Egypt, Cameroon, Burkina Faso, 
Ivory Coast, Peru, Bolivia, and even Haiti 
that was once nearly food self su fficient but 
now relies on imports for most of its supplies 
(Fanawopo et al., 2008). Nigeria today, 
according to the Food and Agricultural 
Organization (FAO) is among the group of 36 
countries in Sub -Saharan Africa in food 
security crisis that cannot feed itself and 
therefore, relies on imports of staple foods, 

particularly rice. According to the World 
Bankõs current report, poor families in most 
of Africa and Asia spend up to 80% of their 
budget on food and that high food prices are 
a matter of daily strug gle for more than two 
billion people; with an estimated 100million 
people fallen into poverty in the last two 
years. Nigeria is reportedly ranked 20 th on 
the 2006 Global Hunger Index which also 
indicates that about 65% of Nigerians are 
food insecure. That is for every 100 
Nigerians, 65 have insufficient access to the 
amount and variety of food for a healthy and 
productive life; resulting in widespread 
malnutrition (Gabriel and Binniyat, 2008). 
The World Bank reported food prices are up 
by 83% since 2005 in Nigeria and are 
expected to remain high through 2015 
(Sambo, 2008).  
Today, cities are becoming the principal 
territories for innovative physical planning 
strategies that aim to enhance urban living 
conditions. Compact development is one of 
such strategies,  which in the older areas of 
cities is promoted through infill. Infill 
otherwise called land excision is a 
contemporary strategy that is distinct from 
old and traditional British styled practice 
where compact rather than expansive 
developments are promoted . The arguments 
advanced for such strategy have been 
based on economic advantages, but there is 
a growing voice suggesting that health and 
social (crime) implications exist from 
overcrowding, land speculation, subdivision 
inefficiencies and gentrification etc., are all 
associated with compact development. Yet 
there are other challenges, including the 
urban food security implications of infill that 
are not being envisioned, debated nor 
interrogated. In attempting to answer the 
question: How has infill develo pment 
undermined the capacity of cities to 
supplement their food needs? This paper 
explores the way infill development in the 
old European and Non European (Native) 
reserved areas (ERA and NRAõs) of Malali 
and Barnawa in metropolitan Kaduna, 
Nigeria have r educed the opportunities 
available for small scale food production.  

 
CONCLUSION AND RECOMMENDATIONS  

Urban planners have bought into the debate 
for compact development without 
adequately exploring the potential 
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implications. Compact development no 
doubt has  its economic arguments not all of 
which makes sense. The advantages of cost 
effective supply of infrastructure when 
compact development is promoted at the 
town level, does not always add up in the 
equation, which it is considered that there 
are economic c osts to health and livelihood 
challenges resulting from congested living 
environments (pollution, noise, etc) and 
household food expenditure when 
opportunities are diminished for home 
gardening unlike for cities lacking sufficient 
expansion areas, Kaduna h as within its 
territory attractive opportunities to expand 
based on sustainable development planning 
principles that balance up economic social 
and environmental objectives. Not only have 
planners been slow in creating new urban 
districts the few created a fter independence 
have been based on land subdivision 
guidelines in which small lots and high 
density developments are promoted. Now 
that infill has gone the full circle (as 
possibilities are exhausted) and the 
implications of small subdivisions are known 

regarding food security challenges for 
cities, new strategy would be required in 
improving urban planning and development 
outcomes.  
 
Consequently, it is conclusively affirmed 
that the existing subdivision regulations be 
reviewed in line with current reali ties. More 
generous plot sizes should be permitted and 
FARõs revised and strictly enforced to 
ensure that social and environmental 
objectives of livelihood are adequately 
protected. In this context high density plots 
of 15 x 25m should be revised upwards t o 25 
x 30m as minimum and FAR strictly enforced 
at not more than 60%. By this, sufficient 
open spaces will available to permit home 
gardening, recreation and associated 
activities. Such action will enhance 
livelihood in the cities by expanding their 
capaci ties to meet some of their food needs 
in a world challenged by increasing food 
insecurity and unsustainable planning 
practices, agricultural policies and 
programmes.  
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Abstract  
Technological improvements convey li ves of people, world changes and environment has 
damage recently. People and also governments try to ballast between their sources and their 
need for their lives especially in contemporary conditions of the world. Beside balance, 
governments try to provide  adequate facilities for social life and try to solve social problems and 
also try to supply all expectations of people. Governments use local sources to supply social 
need and if local sources are inadequate, import needs. In providing process and in 
deve lopment process, governments can harm environmental nature and also historical and 
artsitic values unconsciouly or intentionally. Art works are the most valuable and available 
instruments to tell people value of past and value of life. They are the first p referential values to 
protect against environmental and intentional dangers. This problem involves true governmental 
policy and applicable decisions. People are usually not responsive about historical remains and 
art works in underdeveloped countries but g overnments have to. There are a great number of 
historical remains and art works from different civilizations in Turkey in where was lived many 
civilisations. Though there are numerous historical remains and art works, Turkish government 
has not a complete ly protection policy and Turkish Parliment does not have correct decisions for 
historical heritage.   
 
Key Words : Art, environment, protection, policy, art works.  
 
Introduction  
 There are many historical remains 
and art works which are common heritage 
of mankind on the earth and they have to be 
protected for future of mankind. Life on the 
earth changes rapidly because of 
technological improvements and 
consumption approaches and enviroment 
dirties everyday because of consumption 
and technology and because o f industrial 
complications (Calef and Goble, 2007, 33). 
Meanwhile all historical accumulation and 
art works of past are in danger because of 
pollution.   
 In some countries, governments 
enact laws to protect environmental values 
and also historical and art istic 
accumulations. To plan environment policy 
is mission of a government to convey 
environmental and historical heritage to 
future (Gabriel and Terich, 2005, 431). 
Developed countries are more susceptible 
to protect environment, and historical and 
artist ic works but underdeveloped countries 
are generally not.  
 Underdeveloped countries have 
more vital requirements than art works, so it 

is a little possibility to be interested in art 
works and to wait for governmental 
decisions and policies about environmen t 
and about historical remains about and 
about art works from government in 
underdeveloped countries.   
 International aggrements about 
environmental danger on the earth are 
being signed by many governments recently 
and parliaments have many decisions to 
protect environment against contemporary 
dangers but beside this governments have 
wrong decisions about their development 
(KadĔlar, 2010, 187). Any government 
naturally has policies to adapt their country 
to contemporary conjuncture and in this 
process gove rnments can have wrong 
decisions against environmental existence. 
Ecological balance is unique value for 
human life and it began to be destroyed 
especially since Industrial Revolution and 
people are concerned with echology and 
dangers about future of natur al balance. 
Industry increases degradation in 
environment and technolgy accelerates 
change in environment. Some governments 
have policies for development and also have 
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correct decisions to protect environment 
but some others not.    
 Agriculture is a natur al sector for 
every country to maintain social life, to feed 
and to produce. Contemporary agricultural 
technics can sometimes harm 
environmental naturalness and ecological 
balance can change towards harmful 
movements like flood, or like extreme 
temperature  (Carvell and others, 2007, 38). 
People naturally have anxiety to survive and 
to live in comfort but people can harm 
environment unconsciouly or intentionally. 
They usually have consumption more then 
they need and they have much waste which 
disposals many natural assets on the earth.  
 There are especially many historical 
and artistic remains in the countries in 
where agriculture is the most common and 
available occupation in the world, like in 
Egypt and like in India, and like in Turkey 
etc. People firstly settled in abundant lands 
to make agriculture and constituted 
enormous civilisations in these lands with 
their glorious buildings and artistic works. 
Art works are priceless values of countries 
but they are valuable when they are 
protected against differen t dangers.  
 Natural structure can survive itself in 
its natural loop and can improve its natural 
deficiencies and its natural hitches but it 
can be inedaquate for harm of people. When 

people harm natural structure by destroying 
it or by living wrong, natu re can not find 
adequate solutions to resolve problems 
(Turner, 2006, 715). In this case, 
governments have to start -up to protect 
environmental value and to provide next 
generations a livable nature. Some 
international organisations force 
governments to ha ve correct decisions to 
protect nature and to appreciate ecological 
balance but some governments do not 
consider warnings.  
 Government in Turkey mostly 
intensifies its interest on development and 
economical matters and meanwhile the 
Government can not real ize environmental 
problems and historical and artistic works. 
Turkish Government had a decision and 
allow to built hydroelectric power plant 
everywhere on 28 December 2010 and 
never regarded historical heritages and art 
works in historical places.    
 The Government and people began 
to be interested in more economical and 
materialist topics in Turkey recently and 
accumulation of past and art works 
effacemented because of interest lack. 
Everybody tries to earn more in turkey but 
people are not aware of a rea lity that they 
need more moral energy than physical 
energy. Art is th most available area in 
where they can find moral energy.   

   
Conclusion  

Earth is the unique place in where 
man can live and environment is the unique 
athmosphere which an indispensabl e 
component of vital totality. Environment is 
so important for man that a little unsufficient 
of environment can cause end of mankind. 
Because of importance of environment, 
governments have environment policy plan 
and try to protect environment for their 
publics. Beside enviroment, historical 
remains and cultural values and art vorks 
important components of manõs vital totality 
and are components of agenda of 
governments. Human population increase 
on the earth recently and technology 
change form of the eart h and change reveal 
danger for environment and also for 

historical remains and art works. Art is the 
most valuable production of mankind which 
guides people to an illuminated future and 
tells people accumulaition of mankind so art 
works have to be protecte d for future of 
human. Protection of art works is directly 
concerned with protection of environment 
and protection policy of government. 
Obligation of protection for environment and 
for historical remains and for art works 
belongs to governments for future  of people 
and for future of the earth. Turkey is a very 
lucky country that there are a great number 
of historical and artistic works and remains 
and unique environmental values. Turkish 
Government has a great responsibility to 
protect environment and art works against 
contemporary dangers.    
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Abstract  

Textile wastewater typically contains compounds such as dyes, which are biorecalcitrant, and 
as such need advance treatment methods such as advanced oxidation process (AOP).  In this 
work, photocatalytic degradation of two commercial textile dyes with different structures has 
been investigated using TiO 2 immobilized on South African natural zeolite (clinoptilolite).  
Synthetic textile wastewater made from Mexican reactive red (MRD) and burgundy direct Red 
(BDD) was degraded under ultraviolet (UV) l amp and solar irradiation.  Experiments were 
conducted to optimise various parameters such as the catalyst (TiO 2-zeolite) loading, initial 
concentration of the dye, pH and retention time.  The results showed that the degradation 
efficiency of MRD was highe r than that of BDD.  Also, the degradation efficiency was higher 
under solar irradiation than that under UV.  The optimum catalyst loading was found to be 15% 
(w/w), which gave up to 92% and 96% degradation of MRD with UV and solar irradiation, 
respectivel y after six hours of retention time.  There was a decrease in degradation efficiency 
with increasing catalyst loading, which could be attributed to the attenuation of the irradiations 
by the catalyst particles.  
 
Key words : Zeolite; TiO 2; Dye; photodegradat ion; clinoptilolite.  
 

1. Introduction  
Various methods have been developed for 
the treatment of textile wastewater.  These 
methods include membrane technology, 
activated carbon adsorption, chemical 
precipitation and biological treatment.  
However, these metho ds have been 
ineffective because of the high salt contents 
resulting from reactive dying.  (Barclay and 
Buckley, 2002).A method that is attracting 
the attention of many scholars is 
photocatalytic degradation.  Photocatalytic 
degradation of textile water ef fluent is a 
purification process in which dye, mainly, is 
removed from the water by action of 
semiconductors under a source of light.   
There are several designs of photocatalytic 
reactors that have been investigated for 
their efficiency in carrying out bo th UV and 
solar TiO 2 photocatalytic reactions.  The 
different reactor configurations studied are 
parabolic trough, compound parabolic, 
inclined plate, double skin sheet, rotating 
disk, water bell, fibre optic, fixed bed and 
fluidized bed photocatalytic rea ctors 
(Braham and Harris, 2009).  For 

photocatalytic degradation, two modes of 
application of TiO 2 have been studied: 
suspended TiO 2 and supported TiO 2 
systems.  The suspended TiO 2 systems have 
the advantage of high efficiency due to their 
high surface are as available for mass 
transfer but suffer the drawback of difficult 
separation of the TiO 2 particles from treated 
water after the photocatalysis (Qiu and 
Zheng, 2007).  The problem of separation is 
as a result of the small TiO 2 particle size (< 
0.5 µm) due  to which the TiO 2 takes very 
long to settle in water.  This necessitates the 
use of more costly membrane separation 
processes (Robert and Malato, 2002).  
To address the problem of separation from 
solution, TiO 2 has been supported on 
various materials such as quartz sands, 
glass, ceramic particles, stainless steel, 
activated carbon, zeolite, nanofibres, 
photocatalytic membranes and 
mesoporousclays (Qiu and Zheng, 2007; 
Chong et al., 2010).  Supporting the catalyst 
is considered more practical even though it 
reduces the photocatalysis reaction 
efficiency due to the reduced surface area 
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available for mass transfer (Chong et al., 
2010).  The reduction in photocatalyst 
reaction efficiency can be minimized by 
applying the most efficient support and 
attachment meth od.  
A suitable support should have a strong 
attachment to catalyst, maintain the 
reactivity of the catalyst, provide a high 
specific surface area and possess high 
adsorption capacity for the pollutants.  
Adsorbents such as activated carbon, silica 
and zeol ites adsorb and concentrate the 
reactants near the TiO 2.  Also, these 
adsorbents offer a large surface area for 
TiO2 attachment thus improving the contact 
between pollutant and photocatalyst (Shan 
et al., 2010).  The activity of the supported 
TiO2 photocat alyst and the adherence 
stability of the TiO 2 on its support depend 
chiefly upon the method of attachment (Qiu 
and Zheng, 2007).   
The aim of this study was to attach TiO 2 to 
clinoptilolite and apply it with solar and UV 
to photocatalytically degrade dyes and to 
investigate the effect of different 
parameters such as pH, dye concentration, 
catalyst loading, solar irradiation and 
reaction time.  

1. Conclusion  
Solar and UV photocatalytic degradation of 
textile dyes (MRD and BDD) has been 

investigated using TiO 2 immobilized on 
zeolite.   The results show that the 
photocatalytic degradation for both RMR 
and DBR depends on the pH, dye 
concentration and catalyst loading.  The 
degradation was more effective at 1:9 TiO 2 
to zeolite ratio and with 361 g/l of the initial 
concentration of the dyes. Solar irradiation 
provided better results than UV, and since 
sunlight is abundantly available, it is 
economically preferable to UV light.  The 
reaction time can be minimize by increasing 
the mass of catalyst loaded into the reactor ; 
however, it is important to load the correct 
amount of catalyst to avoid wastages and 
keep the mineralisation at it optimum since 
an excessive load will decrease the 
percentage degradation. Supplying 
irradiation from all angles to the reactor was 
found t o be more efficient than that from 
only one direction.  In the case of solar 
degradation, the addition of an aluminium 
foil provided irradiation from many different 
angles, thus increasing the percentage 
degradation.  
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Abstract  
Consumption of maize is significant and cut across all economic class in Nigeria especially at its 
season. The chemical and heavy metal concentrations of maize cultivated in industrial ar ea of 
Ogun State Nigeria were evaluated for two seasons 2010 and 2011. The metal concentrations 
Fe, Cu, Mg, Zn, Pb, and As were determined using Atomic Absorption Spectrophotometer (AAS). 
The results of the chemical analysis and minerals Fe, Cu, Zn, and Mg  for the two seasons were 
comparable and related. The Fe, Cu, and Zn concentrations for the two seasons were above the 
recommended safe limit for consumption by WHO. The level of Pb and As detected in 2010 rainy 
season were low and should result in no acut e toxicities of the metal while the levels detected for 
2011 season were high and raised public concern and warning in order to reduce adverse toxic 
effect of these metals. The study was carried out to sound a note of warning of the extent of 
industrial he avy metals pollution and its effect on plants especially maize harvest from the 
industrial estates in Ogun State Nigeria.  
 
 
INTRODUCTION  
Maize is the third most important crop in the 
World after wheat and rice. In Nigeria, it 
also takes third place behind  sorghum and 
millet (Adeyemi, 2010). Worldwide 
production of maize is 785 million tones with 
the Africa producing 6.5% and the largest 
African producer is Nigeria with nearly 8 
million tonnes (IITA, 2009). Most maize 
production in Nigeria is rain fed and 9 5% of 
total maize production is consumed locally 
compared to the World regions that use 
most of its maize as animal feed.  This is 
evident in Nigerian meal as consumption of 
maize cut across all economy class 
especially at its seasons as either boiled or 
roasted. Nutritionally, it has high content of 
carbohydrates, fats, proteins, and some of 
the important vitamins and minerals, the 
product has acquired a well deserved 
reputation as a poor manõs nutricereal 
(Punita, 2006).  
However, with the current emphasis  on 
eating more healthy diets and public 
concerns on presence of metals in 
foods/agricultural produce, it is very 
essential to assess to the chemical 
composition and heavy metal concentration 
in maize that is popularly consumed by 
people. The presence of e ssential metals 

like iron, copper, zinc, magnesium  are 
associated with enzyme systems 
particularly those involved in oxidation 
process and other important biochemical 
process ( Akaninwor et al.,2006). They are 
very useful for the healthy growth of the 
bod y though very high levels are intolerable. 
Metals like mercury, lead, cadmium and 
arsenic are toxic at very low concentrations 
( Nkansah and Amoako, 2010). They have 
the potential hazardous effect, not only on 
compounds but human health. This is due to 
the ir cumulative behaviour and toxicity 
although they are generally present in 
agricultural soils at low levels. Increasing 
industrialisation has been accompanied 
throughout the world by the extraction and 
distribution of mineral substances from their 
natural  deposits. Following concentration, 
many of these have undergone chemical 
changes through technological processes 
and finally pass, finely dispersed and in 
solutions by way of effluent, sewage, dumps 
and dust, into the water, the earth and the 
air and thus  into the food chain. These 
include metals and thus also the heavy 
metals relevant for this document (IOCCC, 
1996). There are large scale industries in 
Ogun State Nigeria, both privately and 
publicly owned. These include cement, 
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pharmaceuticals, paint, cer amics, roofing 
sheets, agro allied, beverages and so on. 
These are partly as a result of raw material 
availability or nearness to market (Lagos).  
The auditing and monitoring of metals in the 
environment (soil, water and foods) is fast 
becoming an essentia l aspect of pollution 
studies, particularly in industrialised area. 
The main objective of this study was to 
determine nutrient composition and content 
of some heavy metals (Cu, Fe, Zn, Pb, and 
As) in maize cultivated in industrial area of 
Ogun State Nigeri a. 
 
CONCLUSION  
Maize maintained its position as an 
important nutricereal with is nutrient profile.  
It revealed considerable protein content, 
high carbohydrate and metabolizable 
energy for sustainability and stability. The 
proximate compositions for the tw o seasons 
considered are related. Consumption of 
maize with elevated levels of essential and 
non essential metals can lead to the 
accumulation of the metals in the body and 
result to health disorder. Most of the 
concentration levels documented are 
beyond R ecommended Daily Allowance 
(RDA) Fe (8 -15 mg/D), Zn (11 mg/D), cu (0.9 -
2.0 mg/D), Pb (20 µg/D). Provisional 
Tolerable Weekly Intake for As is 0.015 ppm 
(WHO, 2003). Heavy metal concentration 
(Pb, As) varied between the seasons 
investigated, which reflect t he differences in 
their mineral uptake and or effect of 
environmental/ soil pollution. Industralsation 
and their pollution effects might have been 
responsible for high heavy metals recorded 
in some areas such as Ota Industrial Estate. 
High levels of metals  above safe limit in 
staple food like maize called for public 
concern and this revealed the importance of 
regular monitoring of heavy metals in staple 
foods grown in industrial areas to avert 
health risks related to excessive mineral 
ingestion. Appropriate  regulatory body 
should ensure proper filteration  or 
treatment of industrial emission to avoid 
hazards which characterise environmental 
pollution.  
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Abstract  
It has been estimated that more than half of the worldõs six billion people now live in cities, towns 
and other urban spaces. Current trends envisage that this number will continue to rise with the 
world cities population growth being significantly more pervasive and rapid in the developing 
world than that of the developed. This trend is expected to be more prevalent in the South Asia 
and Sub -Saharan Af rica, the two poorest regions in the world, where the urban population is 
expected to double by 2030. As a result of this expected and already existing trend, there is a 
severe shortage of adequate housing and much of the basic infrastructure so desperatel y 
needed to sustain urban growth is either deteriorating, or non -existent. This study aims to 
provide insight into how the public -private partnership (PPP) model can help promote 
sustainable housing and city development for countries at all levels of econo mic development. 
The goal of this study is to investigate the role that public -private partnerships can play as a 
possible financing tool for facilitating cities infrastructure and service delivery for countries at 
all levels of economic development. The s tudy explores a variety of key PPP ideas and principles 
that can be used to offer direction for governments on the application of the PPP model to wider 
city development. The study is conducted with reference to existing theoretical literature, 
published a nd unpublished research. It is mainly a literature review on the role of PPP in shelter 
and city development to raise consciousness of the partnership approach and show how it can 
be used to try and meet the housing and infrastructure needs of governments around the world. 
Findings from the study show that the level of PPP success can vary depending on a range of 
factors, also revealed is that with careful application of the partnerships process, housing and 
cities infrastructure can be effectively delivere d and managed.  
Keywords : Public -private partnership, Housing, City Development, Infrastructure  
 
 
INTRODUCTION  
It has been estimated that more than half of 
the worldõs six billion people now live in 
cities, towns and other urban spaces (World 
Bank, 2009; UN-Habitat, 2011). Current 
trends envisage that this number will 
continue to rise with the world cities 
population growth being significantly more 
pervasive and rapid in the developing world 
than that of the developed. This trend is 
expected to be more pre valent in the South 
Asia and Sub -Saharan Africa, the two 
poorest regions in the world, where the 
urban population is expected to double by 
2030 (World Bank, 2009). As a result of this 
expected and already existing trend, there is 
a severe shortage of adequ ate housing and 
much of the basic infrastructure so 
desperately needed to sustain urban growth 
is either deteriorating, or non -existent. 

Whereas the urban and metropolitan cities 
across the world are regarded as having 
their own set of multifaceted issues;  the 
current financial challenges facing the 
globe are conspicuously the same. 
Throughout the world, at all levels of 
economic expansion, there is an extreme 
financing need for city development 
projects most especially for housing 
provision than can now be  provided for by 
the traditional public sector purse alone. 
With the full knowledge of this, governments 
around the world are turning to Private -
Public Partnerships (PPPs) as one possible 
financing option for large scale investments 
in the provision of aff ordable housing and 
other basic infrastructure assets such as, 
schools and hospital facilities as well as 
infrastructure development for basic utilities 
including water, waste management, 
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sanitation and transport systems which 
brings about an inclusive and  foresighted 
city development.  
 
In  the  1990s  a  specific  form  of  
privatisation  was  developed  to  deal  with  
limitations  on  public borrowing. These 
involved using private companies to borrow 
money, build new hospitals, school, road, 
develop new housing projects amongst 
others, and then operate it over many years, 
recovering the investment and profit from 
payments over the whole period of 
operation as would have been agreed (Hall, 
2008). This model of project financing was 
thus referred to as PPPs  in the European 
Union member state who had practiced it. 
There is no clear definition of PPPs 
(Organization for Economic Cooperation 
and Development ð OECD, 2008), but the 
term covers a range of different structures 
where the private sector delivers a pub lic 
project or service. PPP  is  used  as  a  
general  term  to  cover  a  wide  range  of  
agreements  or  partnerships  made 
between public agencies and private sector 
entities, in relation to the delivery of 
services such as housing, water, sanitation, 
or power (OECD, 2000; Ramaema, 1997). It 
is a finance model exclusively run by 
collaboration between the public, private, 
and at times by non -profit sectors such as 
NGOs. The partnership provides 
competitive and transparent mechanisms to 
pursue  opportunit ies  that  bring  together  
the  ideas,  experiences  and  skills  of  both  
sectors,  to develop innovative solutions to 
meet the communityõs needs, expectations 
and aspirations. PPPs take many forms but 
generally represent a more dynamic, long -
term agree ment between the various parties 
in which each sector contributes and shares 
some level of risk (UN -Habitat, 2011). It also 
describes a range of possible relationships 
among public and private entities in the 
context of infrastructure and other services. 
Over time the concept has also been 
described by other names such as: private 
sector participation (PSP) and privatization. 
While the three terms (PPP, PSP and 
privatization) have often been used 
interchangeably, there are differences. For 
instance, a typic al PPP model allocates the 
tasks, obligations, and risks among the 
public and private partners in an optimal 

way which is not considered in the PSP and 
privatization (Asian Development Bank, 
2008; Hall, 2008). PSP contracts transfer 
obligations to the priv ate sector rather than 
emphasizing the opportunity for partner -
ship. Also, the public partners in a PPP are 
usually government entities, including 
ministries, departments, municipalities, or 
state -owned enterprises. The private 
partners can be local or int ernational and 
may include businesses or investors with 
technical or financial expertise relevant to 
the project. Increasingly, PPPs may also 
include nongovernment organizations 
(NGOs) and/or community -based 
organizations (CBOs) who represent 
stakeholders directly affected by the project 
(Asian Development Bank, 2008). On the 
contrary, privatization involves the sale of 
shares or ownership in a company or the 
sale of operating assets or services owned 
by the public sector. Privatization is most 
common and m ore widely accepted in 
sectors that are not traditionally considered 
public services, such as manufacturing, 
construction, amongst others. Usually, 
when privatization occurs in the 
infrastructure or utilities sectors, it is 
usually accompanied by sector -specific 
regulatory arrangements to take account of 
social and policy concerns related to the 
sale, and continuing operation of assets 
used for public services (Asian Development 
Bank, 2008). Also, in privatization the 
responsibility over the delivery of the  public 
service is fully transferred to the private 
partner with little or no government 
oversight (UN -Habitat, 2011). Thus, the 
continual critical analysis of PSP and 
privatization experience led to the design of 
a new generation of transactions, which is  
now known as PPPs (Asian Development 
Bank, 2008; Hall, 2008). However, it should 
be noted that the PPP approach provides an 
alternative and does not mean privatisation 
of public services (Savas, 2000). The  
government  continues  to  deliver  core  
servic es  while  contracting  out  the 
development and management of 
infrastructure and non -core services to the 
private sector.  As a result, there is value 
addition in efficiency and cost effectiveness 
(Robbins, 2003).  
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Categorically, a  typical  PPP  allows  a 
private  consortium  to  assume  the  
financing risk  and  two  or  more  phases  of  
the  projectõs life-cycle.  This  may  include  
the  design  and construction  phases  of  the  
project  and  the subsequent maintenance 
and operation of the government  facility 
under a carefully contrived long -term lease 
(UN-Habitat, 2011). This is in contrast to the 
private sectorõs traditional role in urban 
infrastructure development where its 
involvement is limited to  providing  skilled  
labour  under  short -term co ntracts,  with  
the  delivery  of  the  services being solely 
provided by the public authority. Rintala and 
Root (2004) posit that PPP is an umbrella 
term for a wide range of procurement 
methods that are alternatives to traditional 
procurement. Hence, Hall  (2008) states that 
there are two  main  forms of PPPs available: 
firstly,  concession  contracts, where  the  
company  gets  paid  by  user  charges. For 
instance in water services provision or toll 
roads construction. Secondly, contracts 
typical of the p rivate finance initiative (PFI) 
where the company gets payments from a 
public authority.  Outside this two main 
forms, there is also a third  form of PPP,  
which  the  European Commission  has  
called  an  ôinstitutional  PPPõ (Hall, 2008).  
This is  where  a joint  venture  company,  
providing  a  public service, that is partly 
owned  by  a  public  authority  and  partly  
owned  by  a  private  company  or private 
investors to deliver public infrastructure to 
the society. Generally, PPPs are about 
combinin g the pool of expertise and 
resources available in the private sector 
and managing it in such a way that it 
accelerates service delivery and allows 
Government to focus on its core mandates 
and responsibilities. Through PPP ventures, 
the public gets better,  more cost -effective 
services; the private sector get new 
business opportunities which are both are in 
the interest of any national development. 
PPPs are a critical aspect of a nationõs 
innovation and strategy system. Hence the 
objective of this paper is t o provide insight 
into how the PPP model can help promote 
sustainable housing and city development 
for countries at all levels of economic 
development. The goal of this study is to 
investigate the role that public -private 
partnerships can play as a possibl e 

financing tool for facilitating cities 
infrastructure and service delivery for 
countries at all levels of economic 
development. The study explores a variety 
of key PPP ideas and principles that can be 
used to offer direction for governments on 
the applic ation of the PPP model to wider 
city development.  
 
CONCLUSIONS  
The infrastructure challenges facing 
governments around the world today are 
enormous. Similarly, a momentous increase 
in the urban population, combined with slow 
economic growth across many reg ions has 
resulted in major gaps in housing and other 
infrastructure and urban service delivery. 
The aim of this study was to provide insight 
into how the public -private partnership 
(PPP) model can help promote sustainable 
housing and city development for c ountries 
at all levels of economic development. The 
study also explores a variety of key PPP 
ideas and principles that can be used to 
offer direction for governments on the 
application of the PPP model to wider city 
development. Also highlighted were the 
challenges facing PPP in in the current 
times. Findings emanating from the 
literature show that PPPs represent an 
arrangement outline for global partnership 
between the public and private sector, 
which is  used  as  a  general  term  to  cover  
a  wide  ran ge  of  agreements  or  
partnerships  made between public 
agencies and private sector entities, in 
relation to the delivery of services such as 
housing, water, sanitation, or power. 
However, it should be noted that the PPP 
approach provides an alternative means of 
project funding and does not mean 
privatisation of public services. Also, it was 
found that PPP have  been applied in many 
countries around the world and that it is 
more conducive in the delivery of some 
infrastructure than others. For instance the  
power and transport sector have received 
most PPP attention. The reasons have been 
that it offers better potential for cost 
recovery, higher political commitment due 
to the sectorõs importance for country 
economic growth amongst others. However, 
this does  not mean that PPP cannot be 
applied in other sectors or that they are 
without prospects. With appropriate 
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modalities, support for capacity 
development and political commitment to 
the housing sector in particular, PPP is 
feasible and will thus generate ben efit as it 
has proved in the power and transport 
sectors. Also, because city development 
plays an important role in national 
development in many forms; the possible 
good of PPPs can solve many problems such 
as housing, environment, infrastructure 
systems a mongst others. Furthermore, 
PPPs are often considered a ôsolution for all 
problemsõ by some government institutions; 
which is a mistaken belief. However, in 
order for PPP to be a solution for all 
development problems, there must be a 
sound balance between project finance, 
risk -taking, and additional cost recovery 
strategy. Also, revealed was that PPPs 
arrangement are not for free and somebody 
has to pay - either governments or end -
users. But a typical PPP allows a private  
conglomerate  to  assume  the  fin ancing 
risk  and  two  or  more  phases  of  the  
projectõs life-cycle. Lastly, it was found that 
the primary reason for adopting a PPP 
model for the provision of housing and 
urban development is based on the 
objective that, where project 
appropriateness i s correctly stately and 
implemented; it has the capacity to offer 
greater value for money when compared 
with other traditional procurement. Whilst 
the reviewed literature showed that the level 
of PPP success can vary depending on a 
range of factors, but wi th careful application 
of the partnerships process, housing and 
city infrastructure can be effectively 
delivered and managed.  
It is thus recommended that when starting a 
PPP, the most important factor is to have 
clear objectives, a detailed project definit ion 
and the will for long -term cooperation as 
this can mired the entire long -term 
relationship between the public and private 
sector as they both have different goals.  
Also, it is also recommended that during a 
PPP, though the relations between all 
partne rs are bound in legal contracts, which 
are difficult and expensive to break up (the 
ôlock-inõ effect), there should be a clause for 
flexibility in case the public sector needs to 
make adjustment or seek alternative usage 
to the infrastructure later in the future. Also, 
the type of PPPs, that is service delivery or 

regeneration must be adapted to the 
objectives of the project. Likewise, project 
should be well evaluated if the best form of 
delivery process should be PPP. Lastly, the 
public sector needs to set  high sustainability 
standards which will enhance 
implementation of high environmental goals.  
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Abstract  
Hydrocarbon pollution of the natural environments poses enormous danger to wide variety of 
species of living organisms. This disrupts interrelationships that exist between them and 
eventually serves as immediate cause of death. For exa mple, Crude oil can impair egg formation, 
egg laying, incubation and well being of birds and fish. In addition oil can cause mortality and 
reduced hatching of eggs. Also when insects are smothered with crude oil, they lose their flying 
ability and eventual ly die of suffocation and elevated temperatures. These profound effects 
made it a source of concern considering the dispersal and pollination role the organisms play. 
Another consequence is also that of species extinction and gene reduction. Bioremediation  
experiment was carried out to assess the biodegradative capacity of bacteria on Bonny light 
crude oil. This was with a view to reducing the level of toxic components of Bonny light crude oil. 
Selective enrichment technique was used to isolate bacteria tha t have a chemical appetite for 
crude oil and the same bacteria were used in degradation experiment. When the bacterial 
consortia was inoculated into mineral salt medium overlaid with Bonny light crude oil as the only 
carbon source, transformation of some o il components took place. This was evident by the 
results of chromatographic analyses generated using GC -MS. The Polycyclic aromatic 
hydrocarbons were significantly (P<0.05) reduced suggesting a reduced impact on biodiversity.  
Keywords: Bioremediation, Bio diversity, hydrocarbon, sustainability  
INTRODUCTION  
All ecosystems and human societies depend 
on healthy and productive natural 
environments that contain diverse plants 
and animal species. The rapidly growing 
world population and increased human 
activity threaten many of these species. 
Incidentally some of these species of living 
organisms contribute a number of economic 
benefits to man and the environment. For 
example, Crude oil formation, soil formation, 
waste disposal, nitrogen fixation, biological 
pest  control, pollination, dispersal of fruits 
and production of pharmaceuticals can all 
be accomplished through the exploitation of 
enormous biodiversity (Thorpe et al. 1995 ; 
Farnsworth and Soejarto, 1997). Pollinators 
such as insects, birds and bats provide 
substantial benefits to the maintainance, 
diversity and productivity of both 
agricultural and natural ecosystems 
(Buchman and Nabhan, 1996). As much as 
one third of the worldõs food production 
relies either directly or indirectly on insect 
pollination (Fuj ita and Tuttle, 1991; 
Richards, 1993). Pollinator diversity 
depends on ecosystems that are rich in 

diverse vegetation. Unfortunately 
hydrocarbon contamination of agricultural 
lands that results from oil spillage kills 
vegetation and hence the biodiversity 
associated with it.  
Hydrocarbon substances particularly the 
polycyclic aromatic types have a deleterious 
effect on biota. Poly aromatic Hydrocarbons 
can build up in living tissues and so the PAH 
contents of plants, invertebrates and fish 
can be many times higher than the content 
of PAHs in soil and water. Bioconcentration 
factors (BCF) which express the 
concentration in the tissues compared to 
the concentration in water for fish and 
crustaceans are frequently in the 10 -10,000 
range, although a BCF of 134,00 0 has been 
reported for BaP in water flea ( Daphnia 
pulex ). In water PAHs do not generally 
dissolve easily but tend to stick to a 
particulate matter. PAHs stuck to small 
particles may be found in surface micro 
layer, but those stuck to larger particles will  
settle out to sediments. In soil and water, 
breakdown generally takes weeks to months 
and the action of microorganisms is usually 
primarily responsible. In the air, PAHs can 
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be carried long distances stuck to the 
surfaces of small solid particles and even  
remote ecosystems have been 
contaminated.  
Poly aromatic Hydrocarbons return to earth 
in rainfall or particulate settling, or 
alternatively they can breakdown to longer 
lasting products by reacting with sunlight 
and other chemicals in the air over a period  
of days to weeks. Unfortunately, many PAHs 
transformation products such as nitro -PAH 
and hydroxyl -PAH are more carcinogenic 
than the parent compounds.  
The effects of PAHs are mostly known from 
animal experiments, but because of the 
similarity of Biologica l systems in different 
species, it is likely that all mammals, 
including humans will be affected in a 
similar way unless if they metabolize these 
substances differently. It is the metabolic 
products of PAHs that give rise to their 
toxicity. PAHs cause canc er (Chaloupka et 
al.,  1993). Several PAHs including benzo (a) 
anthracene, benzo (a) pyrene (BaP), benzo 
(b) fluoranthene, chrysene, dibenzo (ah) 
anthracene, indeno (1,2,3 -ed pyrene) have 
caused tumours in laboratory animals by 
inhalation and skin contact. Furthermore an 
increase in mammary tumours in rats has 
been caused by both a single dose of BaP 
(100mg/kg) and from eight weekly doses of 
12.5mg/kg. Experiments with BaP, which is 
representative of other cancer causing 
PAHs show that fish seems to be most 
susceptible to peak exposures of BaP, 
particularly after earlier exposure to lower 
levels. This may have possibly caused 
induction of metabolizing enzymes required 
to activate the molecule (Potter et al., 1994). 
Coke oven workers run an increased risk of 
developing respiratory cancers as do other 
workers exposed to PAHs where those 
substances may also contribute to skin and 
bladder cancers. PAHs disrupt the sex 
hormones and possess reproductive and 
developmental toxicity. There is currently a 
lack of data o n the reproductive and 
developmental effects of many individual 
PAHs and even for BaP the data are 
conflicting. Annual studies suggest effects 
on sperm quality, but females may be at 
increased risk of reproductive dysfunction 
because oocyte and follicular destruction 
can occur as a result of exposure. Since the 
testes and ovaries contain rapidly 

proliferating cells, they are probably 
particularly susceptible to damage by PAHs. 
BaP can certainly affect gg production in 
fish. Exposure has been found to decrea se 
primary oocytes number and reduce plasma 
testosterone and oestrogen levels ( Thomas, 
1990). Also experiments show that certain 
PAHs can be transferred to the egg from 
female fish, and can cause a decrease in the 
number of eggs laid, as well as decreased  
fry survival. Exposure of egg to the sun may 
increase the toxicity of PAHs as in addition 
to a decrease in the number of eggs laid and 
decreased fry survival. Teratogenic effects 
and decreased percentage hatch were also 
observed in the fry and eggs of the  fish 
exposed to solar ultraviolet radiation (Hall 
and Oris 1991). PAHs are considered to be 
developmental toxicants. Limited animal 
data, mostly relating to the effects of BaP 
indicate that PAHs have a potential to 
induce adverse developmental effects suc h 
as pregnancy terminations, malformations, 
sterility in offsprings, testicular changes 
including wasting with lack of sperm, 
immunosuppression and tumours.  
In adult birds exposure to crude oil can 
cause stress which shuts down 
reproduction via  feedback to  the brain. 
Crude oil can also impair egg formation, egg 
laying, incubation and stability of of the pair 
bond. In addition oil can cause mortality and 
reduced hatching of eggs with the PAHs 
components being the most toxic (Ronald, 
1987). When the feathers of birds are 
soaked in crude oil, they get smothered and 
hence losses their ability to fly. On the other 
hand, when insects are affected they get 
incapacitated and experience a rise in 
physiological temperature leading to death.  
In this research, bioremedi ation option was 
considered to test the effect of bacterial 
consortium on biodegradation of polycyclic 
aromatic hydrocarbons contained in Bonny 
light crude oil.  
 
DISCUSSION  

Comparison between Table 1 and 2 
shows a significant reduction (P<0.05) of 
Polycycl ic Aromatic Hydrocarbons. The 
reduction of Polycyclic Aromatic 
Hydrocarbons (PAHs) using different wastes 
achieved in this research work is of 
significant importance in view of the 
numerous toxicity and health problems they 
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cause.  The PAHs are ubiquitous 
environmental contaminants. The health 
implications of PAHs had been reported by 
Thomas (1990); Hall and Oris (1991); 
Chaloupka (1993) and Potter (1994).  

A major observation can be made 
from the reduction of those PAHs that are of 
serious health hazards. T hey include Benzo 
(a) pyrene, Benzo (a)  anthracene, 
Chrysene, Dibenz (a,h) anthracene, Benzo  
(b) fluoranthene, Indeno (1,2,3 ðd) pyrene 
and Benzo (g,h,i) perylene.  It is interesting 
to note that in this study, all these 
compounds were significantly (P<0 .05) 
degraded using the combination of bacteria 
and wastes used as seed.  In the case of 
Benzo (a) anthracene, the reduction of 
Polycyclic Aromatic Hydrocarbons (PAHs) 
using different concentarations of cowdung 
used as biostimulants achieved in this 
resear ch work is of significant importance in 
view of the numerous toxicity and health 
problems they cause.  
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ABSTRACT  
The present study was undertaken to assess the reduction of physical, chemical and biological 
parameters in the domestic sewage generated within the University of Lagos community using 
constructed wetland. Inf luent (raw wastewater) and effluent (treated wastewater from the 
constructed wetland) samples were collected and analysed for various parameters. Average 
removal efficiencies of measured parameters from treated effluents are 75.27% for Total 
Dissolved Soli ds(TDS), 98.18% for Turbidity, 89.72% for Colour,74% for Conductivity,58.08% for 
Dissolved Oxygen(DO), 75.22% for Iron, 67.14% for Sulphate, 92.73% for Nitrate,89.92% for 
Manganese, 76.53% for Biochemical Oxygen Demand(BOD) and 92.86% for Total Coliform. A ll 
the parameters are within the Federal Environmental Protection Agency (FEPA) Effluent 
Limitation Guidelines in Nigeria stipulated values for effluent discharge into receiving water 
bodies. The study concludes that constructed wetland is efficient in the  treatment of the 
domestic sewage. The wastewater discharged into the neighbouring lagoon by the University of 
Lagos is not polluting the water body.  
 
Key Words : Constructed wetlands, total coliform, biochemical oxygen demand, Federal 
Environmental Protec tion Agency.  
 
INTRODUCTION  
All over the world, much wastewater is 
being generated and most of them, 
especially in developing countries, are not 
treated before being discharged into water 
bodies. Aquatic ecosystems are used either 
directly or indirectly as  recipients of 
potentially toxic liquids from domestic, 
agricultural and industrial wastes 
(Demirezen, et al. , 2007). Untreated or 
partially treated wastewater release is 
harmful to the environment, thus 
wastewater discharge should be regulated 
to protect the environment. Abdel -Halim et 
al.,2008 noted that about two -thirds of the 
population in developing countries have no 
hygienic means of disposing excreta and 
total wastewater which implies that 
inadequate sanitation are the prime causes 
of disease in such  countries.  
Raw sewage contains mostly water (about 
95%) which often comes from washing and 
flushing toilets. They also contain organic 
particles (such as feaces, food, paper 
fibres, plant materials etc), inorganic 
particles(such as sand, metal particles, 
ceramics etc), pathogens and non -
pathogenic organism, animals such as 
protozoa, insects etc, macro solids such as 
sanitary napkins, diapers etc; Gases such 

as hydrogen sulphide, methane etc and 
toxins amidst others. The rich/wide diversity 
of raw sewage ma kes them habitat for 
various organisms and plants.  
The mechanisms of water quality 
improvement in constructed wetlands are 
numerous and interrelated. These include 
settling of suspended particulate matter, 
filtration and chemical precipitation, 
chemical tr ansformation, adsorption and ion 
exchange on the surfaces of plants, 
substrate, sediment, and litter, breakdown 
and transformation of pollutants by 
microorganisms and plants, uptake and 
transformation of nutrients by  
microorganisms and plants and predation  
and natural die -off of pathogens.  
For more than two decades, have used 
constructed wetlands to improve the quality 
of contaminated water and wastewaters 
(Maine et al  2009; Murray -Gulde et al ., 2005  
Zhang  et al ., 2010.)  Constructed wetlands 
have successf ully being used for 
environmental pollution control despite the 
fact that it was initially designed for use in 
domestic wastewater (Scholz & Lee, 2005). 
Constructed wetlands are engineered waste 
water treatment systems that involve lots of 
treatment proces ses including biological, 
chemical and physical processes 
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resembling natural treatment wetlands 
(Adeniran, 2011). They are made of shallow 
ponds on which aquatic plants are grown. 
Constructed wetlands are constructed with 
impervious day and synthetic lines  and 
engineered structures control direction of 
flow, retention and water level (Ewemoje & 
Sangodoyin; 2011 )  
The two major types of constructed 
wetlands are the Surface flow (SF) wetland 
which consists of a shallow basin, soil or 
other medium to support the roots of 
vegetation, and a water control structure 
that maintains a shallow depth of water  and 
the Subsurface flow (SSF) wetland consists 
of a sealed basin with a porous substrate of 
rock or gravel. The water level is designed 
to remain below the top of the substrate 
(EPA 1993). Constructed wetlands are 
known to have a high buffering capacity. 
Effluent quality is therefore normally quite 
stable. On the other hand, adverse effects 
can be expected from low temperatures 
(especially inhibition of N -removal ), peak 
flows(wash out of solids) and clogging of 
subsurface flow systems. Removal 
percentages are mainly dependent on 
temperature, hydraulic residence time 
(HRT) and loading rate (  Rousseau et al . 
2008).  
In this study, the combined Surface Flow 
and Subsur face flow wetland was employed 
for the treatment of the domestic waste 
water produced in the University of Lagos 
before discharge into the lagoon.  
 
CONCLUSION  
The results from the study reveal a good 
performance of the University of Lagos 
Constructed wetla nd. The constructed 
wetland is found to be highly efficient in the 
treatment of sewage in terms of physical 
parameters, however, no appreciable 
difference was noticed in the pH values of 
both influent and effluent. The removal 
efficiency of the facility fo r most physical, 
chemical and biological parameters is well 
above average and the effluent values are 
within the FEPAõs Effluent Limitation 
Guidelines in Nigeria (1991).  
Further studies will be based on the 
improvement of the constructed wetland for 
bette r performance through the examination 
of the possibilities of the use of a various 

species of constructed wetland plants. Pilot 
studies in this respect are on -going.  
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Abstract:  
 Variety approaches are being used to interpret the concealed variables that determine the 
variance of observed water quality of various source points. A considerable proportion of these 
approaches are statistical methods, multivariate statist ical techniques in particular. The use of 
multivariate statistical technique(s) is/are required when the number of variables is large and 
greater than two for easy and robust evaluation. By means of multivariate statistics of principal 
components analysis (PCA) and cluster analysis (CA), this study attempted to determine major 
factors responsible for the variations in the quality of 30 surface ponds used for domestic 
purposes in six (6) selected communities of Akoko Northeast LGA, Ondo State, Nigeria. The 
samplesõ locations were classifies into mutually exclusive unknown  groups that share similar 
characteristics/properties. The laboratory results of 20 parameters comprising 6 physicals, 8 
chemicals, 4 heavy metals and 2 microbial from the sampled ponds were subjected to PCA and 
CA for further interpretation. The result shows that 5 components account for 97.52% of total 
variance of the surface pond quality while 2 cluster groups were identified for the locations. 
Based on the parameters concentrations and the  land uses impacts, it was concluded that 
domestic and agricultural waste strongly influenced the variation and the quality of ponds in the 
area.  
Key  Words:  Multivariate statistics,  ponds,  water  quality,  variance  and  interpretation  
 
Introduction  
The comp lexity of water quality as a subject 
is reflected in various types of 
measurements. These measurements 
include simple (in situ), basic and more 
complex parameters (Laboratory). For 
instance, pH, temperature and DO could be 
measured with a portable in -situ pH meter, a 
mercury thermometer and M90 Mettler 
Toledo AG DO meter, respectively 
(USGS 2006). BOD, TSS, Cu, Fe, Total 
bacterial counts, Total coliforms etc  could 
be analyzed in the laboratory using standard 
methods for water samples examination 
(Ayoade, 19 88; APHA, 1998, WHO 2006 and 
USGS 2006) .  
The surface water quality assessment is a 
matter of serious concern today due to its 
role in servicing domestic water needs of 
water stress areas (Yerel, 2010 and Ayeni et 
al, 2011). The surface water (ponds) quali ty 
is principally influenced by the natural and 
the anthropogenic processes particularly in 
the urban areas and agricultural activities 
around the rural areas (Ayeni, 2010 and 
Ayeni et al. , 2011). The level of water quality 
is relatively determined by the content of 

physical, chemical and biological 
parameters present in it. Relationship 
between two parameters may also lead to 
increases or decrease in the concentration 
of others . This relationship or association is 
usually achieved using multivariate 
statis tical techniques (Ifabiyi, 1997; Mazlum 
et al. , 1999; Jaji et al.,  2007). This is because 
some analysis is primarily concerned with 
relationships between samples, while others 
trepidation are largely with relationships 
between variables. According to Mazlu m et 
al. , (1999) and Yerel, (2010), many 
multivariate statistical techniques have the 
capacity to summarize large data by means 
of relatively few parameters. Nonetheless, 
the choice of using any of the multivariate 
statistical techniques lies on the nature  of 
the data, problem, and objectives of the 
study. In view of the fact that the daily 
drinking and domestic water needs of the 
majority of residents in the area are met by 
unsafe surface water, in particular surface 
ponds (Ayeni, 2010), there is the need to 
understand the variables that control the 
variations in their quality. Principal 
Component Analysis (PCA) and Cluster 
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Analysis (CA) of multivariate techniques are 
therefore adopted for the study. According 
Praus, (2005), PCA is used to search new 
abstra ct orthogonal eigenvalues which 
explain most of the data variations in a new 
harmonize structure. Each principal 
component (PC) is a linear combination of 
the original variables and describes 
different source of information by eigen -
value based on the deco mposition of the 
covari ance/correlation matrix (Geladi and 
Kowalski, 1986). PCA is designed to modify 
the observe variables into uncorrelated 
variables of linear combinations of the 
original variables called òprincipal 
componentsó (Praus, 2005 and Yerel, 2010) 
as well as to investigate the factors which 
caused variations in the observed datasets 
(Mazlum et al. , 1999). The principal 
component therefore provides information 
for interpretation and better understanding 
of the most meaningful parameters, which 
describes the whole data set through data 
reduction with a minimum loss of the 
original information. Cluster analysis (CA) is 
an exploratory analysis technique for 
classifying a set of observations into two or 
more mutually exclusive unknown  groups 
based o n combinations of interval variables 
(Stockburger,  1997; Trochim, 2006; Murali -
Krishna et al.,  2008 and Yerel, 2010) . 
According to Yerel (2010), CA organizes 
sampling entities into discrete clusters, 
such that within -group similarity is 
maximized and among -group similarity is 
minimized according to some objectives 
criteria. Its purpose is to discover a system 
of organizing observations and sort them 
into groups so that it is statistically easier to 
predict behavior of such observations 
based on group member ship that share 
similar identities/properties. In this study, 
observation and sampling location 
classification were done by the use of 
Hierarchical Cluster Analysis (HCA) 
procedure. HCA identify relatively 
homogeneous groups of variables (cases) 
through de ndrogram based on selected 
characteristics. Dendrogram clearly 
distinguished locations bahaviours and 
interprets the description of the hierarchical 
clustering in a graphical format (Hastie et 
al.,  2001 and Ryberg, 2006 ). 
Conclusion  

This study presents the  usefulness of 
multivariate statistical techniques of large 
and complex dataset in order to obtain 
better information and interpretation 
concerning surface water quality. Principal 
component analyses helped in identify the 
factors responsible for surface w ater quality 
variations in 6 selected communities. The 
result revealed that the percentages of the 
total variances of the 5 extracted 
components when added account for 
97.52% (i.e. their cumulative variance) of the 
total variance of the observed variables.  The 
variation in components 1 and 2 loadings 
indicate that organic matter and organic 
acids could greatly influence the quality of 
selected ponds. Components 3 ascribed 
mainly to domestic and agricultural waste of 
the ponds environment while component 4 
and 5 respectively attributed to 
dissolved/emulsified poorly treated waste 
water. On the other hand, the result of 
cluster analysis revealed 2 major clustering 
groups resulting from influence of 
agricultural and urban activities around the 
samplesõ locations. Cluster 1 characterized 
with low Euclidean distance corresponds to 
23 locations and clarifies with sub groups 
that  varies with significance Euclidean 
distance while cluster 2 coherent to 7 
locations and observed high Euclidean 
distance with sub group o f insignificance 
Euclidean distance.  Therefore, it is 
worthwhile to conclude that PCA and CA are 
better tools for better understanding of the 
concealed information about parameters 
variance and dataset s discrete information 
in water quality assessment stud ies.  
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Abstract  
This paper has attempted to discuss biodiversity, ecosystem management and indigenous 
knowledge system (IKS) approaches to sustainable biodiversity and ecosystem managem ent. It 
specifically identifies various indigenous Knowledge and ecosystem management strategies 
employed in an integrated approach to biodiversity and ecosystem management by all 
stakeholders (local farmers, governmental and non -governmental organizations ) to preserve the 
biodiversity and ecosystem in order to adapt to a global threat òglobal warming and warningó It 
also reports some factors that are associated with the utilization of IKS for biodiversity 
conservation by farmers. The article further presen ts a model on the interrelationship between 
biodiversity, ecosystem management and IKS. The current global campaign for the conservation 
of biodiversity with low -external input technologies could help to stem environmental 
degradation. It has also informed  the emphases on the ecosystem management strategies in 
order to achieve sustainable development and economic growth in Sub -Saharan Africa.  
Key words: Sub -Saharan Africa, Local knowledge, Sustainable development, Natural resources, 
ecosystem and conservati on.  
 
INTRODUCTION  
 Since man learnt to appreciate his 
environment (to till the soil, built a tent in 
order to seek for comfort, indirectly there 
has been a steady decline in the natural 
resource base (Idoga et. al , 2004). The 
importance of biodiversity ca nnot be over 
emphasized. It plays great roles in the 
nationõs economy and capacity for food 
production. Biodiversity is critical to the 
maintenance of a healthy environment. 
Biodiversity is the variability among  living 
organisms from all sources including inter -
alia, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes 
of which they are a part (FEPA, 2005; SEP, 
2007).  
 This is particularly true in the tropical 
environment especially in Sub -Saharan 
Africa. Wilson (1998) outlined some  of the 
factors responsible for the depletion of 
forest quality and productivity in the tropics 
to include unfavorable climate especially 
high temperature and low rainfall intensity 
which culminated into seasonal wild fire. 
Also, increased population densi ty and over 
exploitation of the forest production without 
necessarily involving in culture of 
replanting. The rate of biodiversity loss has 

been accelerating rapidly throughout the 
industrial era as a result of the tremendous 
benefits of biodiversity and e cological 
consequences of its losses, urgent attention 
is needed more than ever before to 
biodiversity conservation.  

 It is estimated that between 25 and 
40 percent of the original cover of Nigeria 
forest was lost by 1980, about 380,000 
hectares of both fo rest and savannah 
vegetation cover are deforested annually 
(Ayuba, 2004).The overall effect of 
biodiversity and ecosystem depletion is that 
Nigeria for example in 1997 had well over 60 
million hectare of forest and woodlands, 
currently has only about 9.6 m illion hectares 
of forest reserves. The extent of vegetation 
depletion in SSA varies from one place to 
another. In some areas, the battle to restore 
depleted land has been lost, while in other 
areas reversing vegetation depletion will 
prove slower, costly and difficult to achieve.  
            There is a serious concern over the 
consequences of unchecked vegetation 
depletion to the sustainable national 
development. An assessment by CBD 
concluded that without conservation 
measures, the worldõs current forest and 
cropland as a whole would be reduced and 
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the attendant impact will be biodiversity 
loses and  probably  permanent extinction. 
That is why this present study attempts to 
look into biodiversity conservation and 
ecosystem management and its implication 
for sustainable development. In order to 
achieve sustainable development these 
three approaches must be fully integrated 
into environmental conservation 
(biodiversity conservation, ecosystem 
management and local knowledge 
approaches).  
        It has been sh own (Chamber, 1991) that 
local knowledge are expressed in different 
aspect of human endeavor and they include 
knowledge about the environment, natural 
resource conservation, farming practices, 
ethno veterinary therapy, experiment and 
biological folk taxono mies or systems of 
classification. It has been widely 
acknowledged that local people have their 
own body of knowledge used in solving 
various problems that confront them in 
managing their environment. (Agboola, 
2005; Bamigboye and Kuponiyi, 2010) 
acclaimed  that indigenous knowledge 
people has been very relevant and effective 
in research and development. The richness 
of the knowledge must be maximally 
explored and utilized by all agents of 
development.  
             According to Shepherd (1998), one of 
the te chnical principles of sustainable 
development is cherishing and 
understanding indigenous knowledge about 
the local people and natural resource 
management. Local knowledge on genetical 
resources acquired through technical know -
how, experiments, borrowing of  ideas and 
inheritance over the millenniums if 

harnessed through problem identification 
and technology generation can contribute 
immensely to biodiversity conservation 
which will help in sustainable environmental 
protection in the sub -Saharan Africa.  
Concl usion and Recommendations  
Local knowledge of Sub -Saharan Africa has 
a potential for ensuring its biodiversity 
conservation and ecosystem management 
for sustainable development. This paper 
presents local knowledge practices that are 
in use in the study are a. While these 
systems are treated as having a high 
sustainability potential in the region, this 
paper was silenced on the utilization of 
scientific knowledge in biodiversity 
conservation because some of the imported 
knowledge cannot fix in to the cultural  
believe systems and environmental 
management system. Reengineering of local 
authorities, development cooperation 
policy -makers, natural resources managers, 
and stakeholders in their epic attempt will 
help to ensure sustainable environmental 
protection. Re vitalization means social re -
engineering to make traditional institutions 
of governance participatory, revolving on 
community -based knowledge management 
schemes with more equitable access to and 
control over knowledge production, sharing 
and application. N GOs, which have been 
effective instruments of peopleõs 
participation, facilitators and catalysts in 
development, must start by learning from 
what local people already know. It is 
therefore recommended that developing 
countries need financial support to 
ins titutionalize and operate all identify 
ecosystem strategies in order to achieve 
sustainable development in SSA.  
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Abstract  
The choice of Eucalyptus tree species was examined due to recurrent incidence of tree fall 
Kaduna metropolis. It was discovered that a total of 32.86m 3 trees volume from 16 (n) 
distributions was found to have been depleted and caused environmental threat. Therefore a 
critical stud ent T ð test was used to analyze data derived from the total volume of trees and the 
distance from Object (D O). Findings from this study revealed that choice of species has no 
benefits to environmental protection due to wrong choice of Eucalyptus tree sel ection for 
various uses in Kaduna metropolis with the values given to be t 0.05, 12, 16 = 1.740. The study 
revealed that the choice of Eucalyptus tree species in Kaduna metropolis has a great effect on 
lives and properties. Showing a lot of research done wi thin this project the top soil of upon which 
these particular Eucalyptus tree species (E. camadulencis and E. globulus) are found vulnerable 
to erosion which thereby exposes the root base of these trees. Also, the choice of Eucalyptus 
species is very high and the danger therefore from incessant tree fall is prominent in Kaduna 
and other neighboring metropolis. The trees are also planted too close to structures of high 
importance.  
 
 
Introduction  
Study Background  
Eucalyptus  is one of three similar genera  
that are commonly referred to as 
"eucalypts ," the others being Cor ymbia  and 
Angophora . Many, but far from all, are 
known as gum trees  because many species 
exude copious sap  from any break in the 
bark  (e.g. Scribbly Gum ). The generic name 
is derived from the Greek  words Ůɡ (eu), 
meaning "well," and əŬɚɡÙŰɞɠ (kalyptos ), 
meaning well "covered," which refers to the 
operculum  on the calyx  that initially 
conceals the flower . Reported to be 
anesthetic, antiseptic, astringent, the 
redgum eucalyptus is a folk remedy for 
colds, colic, coughs, diarrhea, dysentery, 
hemorrhage , laryngalgia, laryngitis, 
pharyngitis, sore throat, spasm, trachalgia, 
and wounds (Duke and Wain, 1981).  
Some Eucalyptus  species have attracted 
attention from globa l development  
researchers and environmentalists. Such 
species have desirable traits such as being 
fast -growing sources of wood, producing oil  
that can be used for cleaning and functions 
as a natural insecticide , or an ability to be 
used to drain  swamps  and thereby reduce 

the risk of malaria . Outside their natural 
ranges, eucalypts are both lauded for their 
beneficial economic impact on poor 
populations and derided for being invasive  
water -suckers, leading to controversy over 
their total impact.  
 
Conclusion  
The study revealed that the choice of 
Eucalyptus tree species in Kaduna 
metropol is has a great effect on lives and 
properties. Showing a lot of research done 
within this project the top soil of upon which 
these particular Eucalyptus tree species (E. 
camadulenci s and E. globulus ) are found 
vulnerable to erosion which thereby 
exposes th e root base or these trees. This is 
noticed to have caused incessant breaking 
of tree stand especially of same species 
which is very common in Kaduna 
metropolis. The trees close to structure 
were rendered destroyed and existing ones 
and lives endangered.  
Also, the choice of Eucalyptus species  is 
very high and the danger therefore is 
prominent in Kaduna and other neighboring 
metropolis. The trees are also planted too 
close to structure of high importance.  
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Recommendation  
It can therefore be recommended that  the 
choice of trees species for environmental 
protection should be critically observed 
because the number of trees found to be 
abject are quite higher than tolerant. Also, 
spacing should not underestimate as future 
occurrence of tree or fall could avoided . 
Basically, Forestry and Environmental 
Management should play a significant role in 
tree choice and planting to safe -guard lives 
and properties in Kaduna metropolis.     
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Abstract  
Traditionally, cowõs excreta have been used as manure in the fields for ages. With increasing 
demands for energy coupled with deple tion of existing fossil fuel, the quest for renewable 
energy has taken the centre stage the world over. Cow excreta have been identified as viable 
source of energy with additional quality that greenhouse emissions are reduced significantly. 
Being used in d eveloping countries for over three decades now, cow dung and by extension, 
biomass has a lot of potential to reduce carbon footprint by capturing and storing CO 2 from 
biogas into the ground thus turning the biogas carbon negative and scrubbing the past CO 2 
emissions out of the atmosphere. In this work, we have done a comparative analysis of energy 
content of excreta of various kinds of animals, man inclusive, and have chosen cow dung. We 
have excogitated the chemical content of cow dung with a view to extra cting its energy content 
with the ultimate goal of producing electricity thus providing sustainable energy especially for 
the rural populace where energy requirement is low due to absence of industries.  
Keywords:  renewable energy, excreta, fossil fuel, gre enhouse emissions, carbon footprint, 
biomass, sustainable energy, conference and fair.  
1. INTRODUCTION  

Energy is the ability of a system to do work, 
Gibbs K. (2004). It is the property of a 
system that enables the system to function 
and to change form; shap e, position and 
chemical composition, Halliday et al (2004). 
Energy is required for every human activity; 
from talking to running, jumping or even 
reading. Some important forms and sources 
of energy include: the solar energy, derived 
from the sun; chemical  energy; electrical 
energy; mechanical energy which basically 
manifest as kinetic energy (i.e. energy due 
to motion) and potential energy (i.e. stored 
energy) to mention but a few. One of the 
most important of these forms of energy is 
the electrical energy  due to its higher 
transmissible power, its ability to readily 
transform to other forms of energy and the 
human capability to facilitate its storage. 
Electricity features everywhere in our lives. 
It lights up our homes, cooks our meals, 
powers our computer s and other electronic 
devices and Electricity from battery keeps 
our cars running. For these reasons Energy 
Consumptions worldwide depends on the 
quantum of electrical energy generated. The 
issues connected with the growth in Energy 
Consumption, Energy Co nservation, and 
Finding Environmentally benign ways of 
energy production the world over. This may 

arguably be the most significant challenge 
facing mankind in the 21 st century, Ibidapo -
Obe and Ajibola (2011).  
Nigeriaõs Unreliability of Supply and Decline 
in Traditional Fossil Fuel Production, 
combined with very grave Environmental 
matters and Continued uncharted economic 
and population growth makes it imperative 
to search for Alternative Forms of Energy. 
Whilst we proceed with increasing the 
generation cap acity, transmission and 
distribution of existing traditional energy 
sources through the development of energy 
systems and policies that enhance social, 
economic and environmental performance; 
it is appropriate to focus on alternative to 
the traditional ene rgy sources which among 
other things is capital intensive, and the 
technology required becomes obsolete 
within a short space of time thereby 
requiring intensive overhauling of the 
machineries or better still a complete 
replacement of the existing technolog y with 
a newer innovation leading to colossal 
waste of fund. However, the answer to the 
present imbroglio may be found in 
renewable and sustainable energy forms 
both for rural and urban areas of the 
country, Ibidapo -Obe and Ajibola (2011).  
2. CONCLUSION  
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With the conclusion of this study, a major 
socio -economic problem was identified: 
inadequate energy supply; and a way 
forward has been proposed in the form of 
the generation of biogas and its application 
in electricity generation. It is our sincere 
belief that if power generation is the only 
problem the current regime in Nigeria can 
solve, it will be a giant step towards 
actualizing vision 20:2020.   
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Abstract  
Ten heavy metals, name ly, Ag, As, Cd, Co, Cr, Cu, Hg, Ni, Pb and Zn were partially extracted 
using aqua regia digestion method and analysed by ICP -AES from 56 stream sediment samples 
collected from River Orle, Igarra area, southwestern Nigeria. The analytical results were used to 
produce geochemical distribution maps for the elements and were subjected to univariate 
statistical analysis in order to evaluate the distribution and abundance of the heavy metals in the 
study area. The degree of pollution of these stream sediments by these heavy metals was 
evaluated by calculating such parameters as enrichment factors (EF), as well as pollution load 
and geo -accumulation indices (PLI and Igeo).  
Co, Cr, Cu, Ni, Pb and Zn are widely distributed in the drainage system while the distributio n of 
Ag, Cd, As and Hg is restricted to only parts of the drainage system with Ag and Cd being 
localized to one sample site each near Epkeshi in the southern part of the study area. Cr and Pb 
display anomalously high concentrations, each from a site, also in the same locality where Ag 
and Cd were detected, indicating the likelihood that the four elements, Cr, Pb, Ag and Cd are 
genetically related.  
Calculation of the enrichment factor (EF), pollution load index (PLI) and geo -accumulation index 
(Igeo) yielded  results that indicate that all the 56 stream sediment sites, except one (MTP54) 
located about 4 km southeast of Epkeshi in the southern part of the Orle drainage system, are 
practically unpolluted by heavy metals. The relatively high metal concentration o f MTP54 site 
having Pb EF of 62.5, PLI of 1.14 and Pb Igeo of 2.44, which signifies possible pollution of this 
site, is essentially attributable to anomalous concentration of Pb at the site. Both natural and 
anthropogenic sources of the Pb contamination ar ound Epkeshi locality (MTP54 site) are 
possible.  
In conclusion, the levels of concentrations of heavy metals in the study area, in general, do not 
constitute any serious environmental risk except for Pb which needs to be monitored at only one 
site in the s tudy area. Therefore the concentration ranges for the different heavy metals in the 
study area can serve as baseline environmental data against which the degree of pollution of 
these heavy metals can be evaluated in future.  
 
Keywords:  stream sediment; Pb c ontamination; baseline environmental data; River Orle, 
Southwestern Nigeria  
 
 

1. Introduction  
 

Heavy metals, like other metals, are natural 
constituents of stream sediments, whose 
concentrations depend on factors such as 
lithology of rock types, geomorpholog y and 
structural setting of the catchment area, as 
well as climate which controls the rate of 
weathering, hydrologic characteristics and 
vegetation type and density ( Salomon and 
Förstner, 1984).  These metals can also be 

introduced into the river channels 
anthropogenically, in which case they are 
products of human activities such as 
domestic and industrial wastewater 
discharges, sewage wastewater, fossil fuel 
combustion and atmospheric deposition 
(Mantei and Foster, 1991; Benamar et al ., 
1999) . Heavy metals in stream sediments 
can therefore occur as constituents of 
primary ore minerals, resistant secondary 
minerals, leachates from waste dumpsites 
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and precipitates of various kinds. If heavy 
metal abundance is above normal, the 
metals may have a deleterious eff ect on the 
environment owing to their toxicity and 
accumulation in microorganisms, plants, 
animals and humans. Metal nutritional 
requirements differ substantially among 
animal or plant species and also vary with 
element types. Severe imbalances of metal 
pr oportions caused by exposure to elevated 
concentrations can induce death of 
organisms (Agbozu et al., 2007). Heavy 
metals like Pb, Cd, As etc. exhibit extreme 
toxicity even at trace levels (Nicolau et al., 
2006). Hence, the knowledge of heavy metal 
concent ration and distribution in soils and 
stream sediments is important in an 
environmental study of any region (Krishma 
et al., 2010).  
Consequently, researchers all over the 
world have studied the nature and 
concentrations of heavy metals in different 
geochemi cal media. Some workers in 
Nigeria, notably, Kakulu and Osibanjo 
(1988),   Okoye et al. (1991), Oguzie (2002), 
Idodo -Umeh and Oronsaye (2006), 
Obasohon (2008), Ladigbolu and Balogun 
(2011) have studied heavy metal occurrence 
and level of pollution of strea m sediments in 
the river channels within some Nigerian 
urban centres such as Ibadan, Lagos, 
Ekpoma and Benin. They all reported 
intense heavy metal pollution as a result of 
profound effect of industrialization and 
domestic wastes in urban centres. The 
pres ent work focuses on the distribution 
and pollution status of heavy metals in a part 
of Orle drainage system in the Igarra 
district, southwestern Nigeria. Igarra area is 
increasingly becoming a focus of 
development as a result of establishment of 
many small - to medium - and few large -scale 
marble mining and processing companies in 
the area.  Concentrations of ten heavy 
metals, namely, Ag, As, Cd, Co, Cr, Cu, Hg, 
Ni, Pb and Zn , which are selected from a 
suite of trace elements obtained from the 
stream sediment s of the Orle River 
catchment area (Adepoju and Adekoya, 
2011; Adepoju and Adekoya, 2008) were 
used for this study. The study provides 
information on the spatial abundance of 
these heavy metals in the study area and 
thus affords an opportunity to examine t he 
area for heavy metal pollution.  

  
Summary and Conclusion  
A study of the occurrence, distribution and 
level of pollution of ten heavy metals, Ag, As, 
Cd, Co, Cr, Cu, Hg, Ni, Pb and Zn in the 
stream sediments of the Orle drainage 
system in Igarra area, so uthwestern 
Nigeria, reveals the following:  
(1) Co, Cr, Cu, Ni, Pb and Zn are widely 
distributed in the drainage system while the 
distribution of Ag,  Cd, As and Hg is 
restricted to only parts of the drainage 
system. In particular Ag and Cd are 
localized to  one sample site each in the 
southern part of the study area.  
(2) Only Cr and Pb display anomalously 
high concentrations, each from a site, also 
in the same locality  where Ag and Cd 
were detected in the southern area of the 
Orle drainage system. It is the refore not 
unlikely that the four elements, Cr, Pb, Ag 
and Cd are genetically related.  
(3) Calculation of the enrichment factor 
(EF), pollution load index (PLI) and geo -
accumulation index  (Igeo) yielded results 
that indicate that all the 56 stream sedimen t 
sites except one (MTP54) located  about 
4 km southeast of Epkeshi in the southern 
part of the Orle drainage system are 
practically  unpolluted by heavy metals.  
(4) The relatively high metal 
concentration of MTP54 site having Pb EF of 
62.5, PLI of 1.14 an d Pb Igeo  of 2.44, which 
signifies possible pollution of and existence 
of heavy metal contamination at this site, is 
essentially attributable to anomalous 
concentration of Pb at the site.  
(5) Both natural and anthropogenic 
sources of the Pb contamination resulting in 
the pollution around  Epkeshi locality 
(MTP54 site) are possible. Natural sources 
may be related to the reported sulphide 
 showings in Igarra area. On the 
other hand, the concentration of marble 
mining and processing  companies in 
the Epkeshi area can bring about pollution 
of the drainage system through  industrial 
waste discharge.  
In conclusion, the levels of concentrations 
of heavy metals in the study area, in general, 
do not constitute any serious environmental 
risk except for Pb which needs  to be 
monitored at only one site in the study area. 
Therefore the concentration ranges for the 
different heavy metals in the study area can 
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serve as baseline environmental data 
against which the degree of pollution of 

these heavy metals can be evaluated i n 
future.  
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Abstract  
As energy plays a central role in the world development, it represents as well a major challenge 
for sustainable development. A sustainable energy system may be regarded as a cost -efficient, 
reliable, and environmentally friendly en ergy system that effectively utilizes local resources and 
networks.  Sustainable energy systems are necessary to save the natural resources avoiding 
environmental impacts which would compromise the development of future generations. Today, 
more than 80 % o f the primary energy consumption is based on fossil fuels and the share is likely 
to remain high in the future. Even if technology developments will reduce the specific 
consumption, the world energy demand is likely to increase in line with its population.  Delivering 
sustainable energy will require an increased efficiency of the generation process including the 
demand side. Energy and material efficiency and the integration of the renewable resources will 
therefore have to play a major role for sustainable development. The challenge concerns not 
only the technologies at the conversion and useful energy level, but also the energy 
management and infrastructures. The opportunities for improving the efficiency of industrial 
facilities are substantial, even in ma rkets with mature industries that are relatively open to 
competition. This paper explores the role of industrial energy use in sustainable development in 
Nigeria and the potential sources to increase energy efficiency.  
 
Key words: Energy, Energy efficiency , Sustainable development, Energy management, Industry  
 
 
 
1.0  INTRODUCTION  
Energy has a major impact on every aspect 
of our socio -economic life. It plays a vital 
role in the economic, social and political 
development of our nation. Inadequate 
supply of en ergy restricts socio -economic 
activities, limits economic growth and 
adversely affects the quality of life. 
Improvements in standards of living are 
manifested in increased food production, 
increased industrial output, the provision of 
efficient transportat ion, adequate shelter, 
healthcare and other human services. These 
will require increased energy consumption. 
Thus, our future energy requirements will 
continue to grow with increase in living 
standards, industrialization and a host of 
other socio -economic factors (ECN, 2003).  
As the very basis of development, energy 
use is closely related to the level of 
productivity in the industry, commerce, 
agriculture and even in office activities. 
Energy consumption per capita is one of the 
indicators or benchmarks for  measuring the 
standard of living of a people or nation. The 

unprecedented use of energy which began 
with the industrial revolution certainly 
brought about massive increase in 
productivity and change in lifestyle. Since 
then energy demand has been in the 
increase - to produce more products, travel 
further and faster or to be more 
comfortable. Physically, energy is defined 
as the capacity for doing work. The 
capacities of energy to do work are inherent 
properties of energy carriers. Although 
energy cannot be created nor destroyed 
according to classical thermodynamics, its 
capacity for doing work can be degraded 
and destroyed due to system irreversibility 
in line with the logic of the second law of 
thermodynamics (Nag, 2004).  
Some of the common energy carriers or 
sources are coal, petroleum, natural gas, 
nuclear fuels, biomass etc. Of all these, the 
most widely used energy sources are the 
hydrocarbon compounds or fossil fuels 
which account for more than 80% of global 
primary energy consumption (Awwad et al, 
2007 ). For instance, fossil energies provide 
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about 67% of the energy needed to produce 
electricity - a veritable and the most terminal 
form of energy for transmission and 
distribution for industrial production 
processes (Jean and Marc, 2007). 
According to the World Energy Outlook of 
2006, published by EIA, oil in particular will 
continue to dominate the energy market into 
the foreseeable future. In contrast, 
renewable resources are expected to 
contribute about 15% at best to the total 
primary energy requirement s by the end of 
2030. The issues at stake however is that 
fossil energy resources upon which modern 
development depend have finite life span. 
Experts argue that if global consumption 
continues at its current pace, economically 
exploitable reserves of fossi l fuels will 
amount to no more than 40 years for oil, 
around 60 years for gas and about 230 years 
for coal (Jean and Marc, 2007).  
Energy usage has become an important 
concern in the past years and there has 
been growth awareness and an increase in 
taking p ersonal responsibilities in 
preventing environmental pollution by 
minimizing energy waste. Energy has been 
the key to economic development 
worldwide, but in the way it is sourced, 
produced and used, two major drawbacks 
have emerged. First, the overall ener gy 
system has been very inefficient. And 
second, major environmental and social 
problems, both local and global, have been 
associated with the energy system 
(Davidson, 2006). Climate change and 
environmental externalities associated with 
energy consumption  have become a major 
international issue. It has been observed 
that among the various sectors contributing 
to green house gas (GHG) emissions, 
industrial sector contribution was 
significant (David et al, 2007); thus 
mitigating GHG emissions from the sector  
offers one of the best ways of confronting 
the climate change problem. Energy 
efficiency is a major key in this regard. An 
estimated 10 -30% reduction can be 
achieved at little or no cost by improving 
efficiency of energy use in the industry 
2007.  
Although  Nigeria is relatively endowed with 
abundant fossil fuels and other renewable 
energy sources, the energy situation in the 
country is yet to be structured and managed 

in such a way as to ensure sustainable 
energy development, most especially in the 
industri al sector. Nigeria as a nation is 
passing through a serious energy crisis and 
it has been even more affected not by a lack 
of energy resources, but largely due to poor 
resource and financial management, a 
crippling dependence on imports 
particularly second -hand goods built with 
out -dated, inefficient technology etc (Eleri, 
1995). As a nation that has limited 
technological capacity but sees 
industrialization as constituting a crucial 
leverage and pre -condition for meaningful 
development, Nigeria should be wi se 
enough to manage her scarce energy 
resources judiciously.  
 As far as the industrial sector is concerned, 
various studies done in the past indicate 
that energy supply and end -use efficiency in 
the developing countries are still only two -
thirds to one -half of what would be 
considered òbest practiceó in the 
industrialized world. According to a report 
by the Economic and Social Commission for 
Asia and the Pacific published by the United 
Nations, energy savings of the order of 20 to 
25% can be achieved econo mically with 
existing capital stock in developing nations 
and another 30 to 60% may be saved if 
investments are made in new, more efficient 
capital equipment.  
The increasing role of energy efficiency as a 
catalyst for sustainable industrial 
development is realism in the industrialized 
countries of the world. In Nigeria the story is 
different at the moment as the huge benefits 
derivable from adoption of energy efficiency 
and conservation measures by industries 
remain largely untapped due largely to lack 
of awareness of the economic and social 
benefits of energy efficiency measures. 
This, in addition to high incidence of power 
outages resulting to large scale use of own 
power generation and lack of investment 
capital have given rise to high specific 
energy con tent of goods produced by 
industries in Nigeria. The cumulative effect 
is loss of competitive edge in the global 
market by these industries and low after - tax 
returns. This constitutes a major 
disincentive to investment and sustainable 
industrial growth. A s a matter of utmost 
importance, industries in Nigeria should 
take advantage of opportunities in low level, 
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low risk but high worth energy efficient 
measures that reduces the bottom line of 
any business enterprise. In so doing, a lead 
time will be created to pursue high -tech 
driven production processes that will find 
support at maturity in an already established 
energy efficient culture.  
 This paper explores the role of industrial 
energy use in sustainable development in 
Nigeria and the potential sources to  
increase energy efficiency.  
 
Conclusion  
Energy is an important production factor 
and therefore should be managed in parallel 
with land, labor and capital. Energy efficient 
production process should be seen as a 
quick and cheaper source of new energy 
suppl y as the cost of providing energy can 
be several times the cost of saving it. 
Increasingly energy efficiency is considered 
to include not only the physical efficiency of 
the technical equipment and facilities but 
also the overall economic efficiency of the  
energy system. Hence the adoption of 
energy efficiency measures in the industrial 
subsector in Nigeria will enhance 
profitability, reduce greenhouse gas 
emissions, promote sustainable 
development, and improve corporate social 
responsibility. The time to b egin aggressive 
campaigns for energy efficiency measures 
in the Nigeria industrial sub -sector in 
particular and the whole economy chain in 
general is long overdue.  
Pertinent outcomes from this study are (i) 
the general level of information in Nigeria on 
industrial energy efficiency is low; (ii) very 
few companies have adequate awareness 
and knowledge about implementing energy 
efficiency projects; (iii) most companies 
have never carried out an external energy 
audit to determine areas where efficiency 

can be enhanced; (iv) most companies need 
active policy on identifying and repairing 
leakages such as air, heat and steam, 
through a combination of internal and 
external energy audit; (v) the relative low 
price of fuel in Nigeria, combined with the 
high investmen t costs for machines result in 
long payback period for investments in 
energy efficiency; (vi) despite the major 
problem of energy supply facing the 
companies, a number of them have no clear 
information on energy efficiency options; 
and (vii) finance for in vestment in energy 
efficiency not readily available either from 
retained earnings or bank loans due mainly 
to the financial crisis.  
Energy demands by industries in Nigeria will 
continue to grow. Presently most of these 
industries are financially and 
enviro nmentally unstable. With increasing 
pressure on available resources due to 
large population, very low GDP, loss of 
competitive edge in the global market of 
goods produced in Nigeria, and a drive to 
catch up with the rest of the world in 
improving the stand ard of living of her 
citizens by at least 2020, Nigeria cannot 
afford to waste her energy resources 
through inefficient industrial production 
processes. There is therefore an urgent 
need to promote energy efficiency and 
management measures for sustainable 
industrial development in Nigeria.  
The key policy challenge is the need to 
address the subsisting paradox where 
companies pay fine for polluting the 
environment with generators but are not 
rewarded for greening the environment with 
energy efficient machine s/processes. This 
paper therefore recommends the need for 
incentives or subsidies on investments in 
energy efficiency.  
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Abstract  
Energy su stainability has been an area of greater growth in terms of development across the 
globe in the recent time. This is said to improve further in the future from one country to another. 
This development through sustainability needs a cleaner energy supply an d renewable energy 
sources [RES] that are affordable which will not in any way interferes with the society negatively. 
Most suitably among the [RES] are the biomass and waste fuels which are considered to be a 
sustainable form of energy due to the fact tha t natural resource materials renew themselves at a 
frequent rate so that the ability of future generations to utilize bioenergy will not be 
compromised. Biomass is a concentrated solar energy that are obtained from the solar powered 
photosynthesis process during the growth and development phases of plant materials and 
through which their conversion techniques; waste to energy techniques, bioenergy are the 
resultants produced from the source, like; biogas, bioethanol, bio hydrogen etc.  
In this research, biog as production through yeast (bakerõs yeast) is being considered as it is 
used in the High Pressure Homogeniser (HPH) and its significant energy production is also 
analysed as compared to other biomass materials that are convertible to different form of bio gas 
such as agricultural crops, crop residues, and forest products.  
 
Keywords: Renewable energy, Biogas, Crops, Biomass, Sustainability, RES, HPH, Yeast  
 
 

1. Introduction  
  
Fossil fuel and its combustion may 
eventually leads to the enhancement of 
global war ming and greenhouse gas effect 
as claimed by Svante Arrhenius in 1896, is 
no longer an issue. Energy sustainability in 
general, has now been considered as the 
major key in terms of natural resources 
management, and this involves operational 
efficiency, env ironmental impact 
minimisation as well as socio -economical 
issues [1]. This has become a necessary 
issue for discussion for every individuals 
across the globe because, the global energy 
demand has been growing rapidly, and it is 
assumed that about 88% of t his demand is 
being met by fossil fuel presently wherein 
these fossil fuels are being considered as oil 
and their products, natural gas and coal [2]  
In meeting the increasing demand of 
bioenergy, several raw materials will need 
to be considered in the prod uction of biogas 
and bioethanol [3] and several factors has 
accounted for this renewed development. 

The world population has been on the 
increase, it has doubled since 1960 and will 
be expected to have more than trebled to 
almost 9 billion by 2050 as it cu rrently 
stands at above 7 billion mark [4], hence in 
the same vein, the energy demand will 
increase by a factor of two to three during 
this century [2].  
Also, [RES] only supply 14% of the world 
energy demand [5] and since [RES] is 
otherwise known as the a lternative energy 
sources, increasing the consumption of 
fossil fuel to meet out current energy 
demands alarm over the current energy 
crisis has generated a resurgence of 
interest in promoting renewable alternatives 
that will meet the development of world' s 
growing energy needs [6, 7]. It is anticipated 
in the scenarios of the future development 
as highlighted by [8] that the usage of 
biomass for energy purposes will be 
insufficient in providing the world's energy 
demand outside the fossil fuel, hence 
susta inable development now requires 
methods and and tools in measuring and 
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comparing the environmental impacts on 
human activities for various products [9]. It 
is now thought that continuous usage of 
fossil fuel which has be on the increase, will 
not only lead  to diminishing rate of its 
reserve but also, lead to adverse 
environmental impact, which has now be 
showing in most recent times across the 
globe, especially in the areas of health risk 
and changes to the climate currently being 
experienced.  
In compliance  to the Kyoto protocol 
agreement which came into force in 2005, 
minimising the emission rate of greenhouse 
gas (GHG) emission has been the primary 
focus and then shifting to renewable energy 
source that will be sustainable is another. In 
other to minimize related global warming 
and climate change impacts, this GHG 
emission must be reduced  to less than half 
of global emission levels of 1990 and that 
the energy supply must be secured since 
these oil and gas reserve concentration are 
in regions in the world t hat are politically 
unstable [10].  
In this research, biogas production through 
yeast (bakerõs yeast) is being considered as 
it is used in the High Pressure Homogeniser 
(HPH) and its significant energy production 
as bioenergy from renewable sources is 
alrea dy today a viable alternative to fossil 
fuels. In a period like this or in the near 
future when fossil fuel (hydrocarbons) are 
likely to become scare and costly, methods 
to convert biomass to competitive liquid 
biofuels are now increasingly attractive [11] , 
as in the use of the HPH wherein bakersõ 
yeast are applied.  
 
2. Conclusion  
Energy sustainability is the mainstay of the 
economy now and in the future across the 
globe, as no meaningful development can 
take place without this energy sustainability 
being add ressed. Biogas technology has 
taken a new turn as it offers a unique set of 
benefits. It should be understood here that 
the future starts now when it is being 
prepared that energy sustainability and 
technological development be targeted. 
Biogas has in over all contributed immensely 
to this energy sustainability and its 
technological development via biomass. The 
reason being that it provides a way to treat 

and reuse various wastes ð human, animal, 
agricultural, industrial and municipal [22].  
In this study, it  has been showcased that 
bakersõ yeast is not only useful in the 
pharmaceutical and drink industries, but 
has also now proven a point of its usefulness 
in the renewable energy sector in that it is 
having a higher protein content which are 
released during t he homogenization 
process in the (HPH) this in turn aid the 
production of biogas.  
High pressure homogeniser is thought to be 
the best for yeast and other unicellular 
organisms in the cell disruption for biogas 
production but has not been evident or 
proven that this process of cell disruption do 
not damage or destroy protein contain in 
them totally as the more the slurry the 
suspension is during homogenization, the 
more the protein content released. In 
another development, it has been proven to 
be useful bio catalyst in the investigation of 
mediatorless microbial fuel cell (MFC) as an 
active glucose oxidation in a mediatorless 
biofuel cell. MFC is an electrochemical 
device that can directly convert the 
chemical energy of organic compounds into 
electricity usin g the catalytic activity of 
living microorganisms for oxidation of the 
organic compound [44].  
Acknowledgements  
The author wishes to acknowledge the 
biofuel group of  the School of mechanical 
and manufacturing engineering and 
biotechnology department both o f Dublin 
City University (DCU) as well as the 
supervisor to this research student (Dr 
Abdul -Ghani Olabi) for the entire work 
carried out on this study.  
 
 
 
References   
[1] Brennan L & Owende P. (2010). Bifuels 
from microalgae -A review of technologies 
for  
      production, processing, and extractions 
of biofuels and co -products. Renewable and  
      Sustainable Energy Reviews 14 (557 ð 
577)  
[2] Ionel I & Cioabla AE. (2010). Biogas 
production based on agricultural residues. 
From history  



[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

77 
 

      to results and p erspectives. WSEAS 
Transaction on Environment and 
Development 6(8):   
      (591 ð 603)  
[3] Petersson A, Thomsen MH, Hauggaard -
Nielsen H & Thomsen A. (2007). Potential  
      bioethanol and biogas production using 
lignocellulosic biomass from winter rye, 
oilseed rape  
      faba bean. Biomass and Bioenergy 31 
(812 ð 819)  
[4] Curry N & Pillay P. (2012). Biogas 
prediction and design of a food waste to 
energy system  
      for the urban environment. Renewable 
Energy 41 (200 ð 209)  
[5] UNDP (2000). World energy  assessment 
2000 - energy and the challenge of 
sustainability.  
      New York. (ISBN 9211261260)  

[6] Youm I, Sarr J, Sall M, & Kane MM. 
(2000). Renewable energy activities in 
Senegal: a  
      review. Renewable and Sustainable 
Energy Reviews 4(1): (75 ð 89) 
[7] Horst GH & Hovorka AJ. (2009). 
Fuelwood: the òotherò renewable energy 
source for Africa?  
      Biomass and Bioenergy 33 (1605 ð 16)  
[8] Schmid J (2008). Integration of biomass 
into the future energy systems. In: 
Proceedings of  
      16th European Bi omass Conference & 
Exhibition, Valencis, Spain, 2 -6 June.  
[9] Dincer I (2001). Environmental issues. I. 
Energy Utilization. Energy Sources, part A:  
      Recovery, Utilization and Environmental 
Effects 23(1) : 69 -81 
[10]Weiland P (2010). Biogas production : 
current state and perspectives. Applied  
      Microbiology Biotechnology 85 (849 ð 
860)

[11]Sahin Y (2011). Environment impacts of 
biofuels. Educ Sci. Technol Part 26 (129 -
142)  
[12]Wilkie CA (2005). Anaerobic digestion: 
Biology and benefits. In: Diary Manure  
      Management: Treatment, Handling, and 
Community Relations. NRAES 176 (63 ð 72) 

[13]Fehrenbach H, Giegrich J, Reinhardt G, 
Sayer U, Gretz M, Lanje K & Schmitz J 
(2008).  
      Kriterien einer nachhaltigen 

Bioenergienutzung im globalen Ma stab. 
UBA- 

      Forschungsbericht 206  (41 ð 112)  
[14]Holm -Nielsen JB, AL Seadi T & 
Oleskowicz -Popiel P (2009). The future of 
anaerobic  
      Digestion and biogas utilization. 
Bioresource Technology 100 (5478 ð 5484)  
[15]Lamers P, Hamelinck C, Junginger M & 
Faaji A (2011). International bioenergy 
trade -  A    
      review of past developments in the liquid 
biofuel market. Renewable and Sustainable 
Energy  
     Reviews 15 (2655 ð 2676)  
[16] Isife, CT (2010). Energy crisis and 
sustainable development in Nigeria. 
Sustainable Human    

      Development Review 2:(2) (67 -77) 
[17]http://www.globalproblems -
globalsolutions - 
files.org/gpgs_files/pdf/UNF_Bioenergy/UNF                               
      _Bioenergy_5.pdf (accessed December, 
2011)  
[18]Panwar NL, Kausahik SC & K othari S. 
(2011). Rolr of renewable energy sources in  
       environmental protection: A review. 
Renewable and Sustainable Energy Reviews 
15 (1513 - 
       1524)  
[19]Tademirolu E (1991) Economics of 
biogas space heating system in rural 
Turkey.Bioresource  
      Technology 36 (147 ð 155)  

 
 

 

 

 

 

 
 



[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

78 
 

ENGINEERING FOR SUSTAINABLE DEVELOPMENT:  
A WAY FORWARD TO  

GLOBAL POVERTY ERADICATION  

 

Agboola, Lawrence O.  
Instrumentation & Control Engineer  

National Engineering and Technical Company Ltd (NETCO) {A Subsidiary of NNPC} 
 
Abstract  
The application of knowledge in engineering and technology promotes sustainable social and 
economic development. Engineering is very important in addressing basic human needs, 
poverty eradication and promotion of secure and sustainable deve lopment in developing and 
developed countries, to bridge the gap between science and society and promote inter -cultural 
dialogue and cooperation. Engineering for Sustainable Development is an integrated systems 
approach which focuses on acquiring a balance  between the requirements of the current 
generation and the future generations without compromising the ability of the future generations 
to meet their needs. Certain difficulties are encountered when applying Engineering for 
Sustainable Development such a s unavailability of information, ill -defined criteria, lack of data 
and the need to satisfy multiple key decision makers.  
To eradicate poverty through sustainable development, the utilization of clean technology 
should be highly prioritized. Clean technolo gy emphasizes on higher percentage of energy 
efficiency and sustainability of the environment and it encompasses recycling, renewable 
energy, green transportation, lighting among other appliances that are energy efficient. It is a 
means to create electrici ty and fuels, with a smaller environmental impact and minimize 
pollution. If clean technology is adopted, man would acquire a qualitative life, life expectancy 
would increase globally, nations would generate internal and external revenues, there would be 
jobs and business activities would thrive well which would yield maximum returns, there would 
be food security, poverty would be eradicated and the best of all, attainment of national peace.  
Keywords: Engineering for Sustainable Development, Poverty Eradica tion, Clean Technology, 
Renewable Energy, Energy Efficiency, Food security, Climate Change, National Peace.  
 
 
 
1.0 INTRODUCTION:  
1.1 CAUSES OF GLOBAL POVERTY  

Poverty is the principal cause of hunger. 
The causes of poverty include poor people's 
lack of res ources, an extremely unequal 
income distribution in the world and within 
specific countries, conflict, and hunger 
itself. As of 2008 (2005 statistics), the World 
Bank has estimated that there were an 
estimated 1,345 million poor people in 
developing countr ies who live on $1.25 a 
day or less. This compares to the later FAO 
estimate of  1.02 billion undernourished 
people.   Extreme poverty remains an 
alarming problem in the worldõs developing 
regions, despite some progress that 
reduced poverty from (an estimate d) 1900 
million people in 1981, a reduction of 29 
percent over the period. Progress in poverty 

reduction has been concentrated in Asia, 
and especially, East Asia, with the major 
improvement occurring in China. In Sub -
Saharan Africa, the number of people in  
extreme poverty has increased.   The 
statement that 'poverty is the principal 
cause of hunger' is, though correct, 
unsatisfying.    
CONCLUSIONS  
3.1 THE OPPORTUNITY OF CLEAN 
TECHNOLOGY 
The growth and expansion of clean 
technology offers an opportunity that i s 
seldom found in economic or workforce 
development, the chance to support 
dynamic economic growth, while improving 
the environment and re -invigorating 
employment opportunities for individuals 
that have struggled in the knowledge -based 
economy.  



[2012 International Conference on Sustainable Development & Environmental Protection ] 

 

79 
 

 Economic Gr owth : Clean technology 
employers exist in an innovative, 
profit  
driven environment. Venture 

capitalists have invested billions in this 
industry, and  

employers have indicated they 
expect to increase employment 
substantially both  
important indicators of dyna mic 

economic growth.  

 Environmental Sustainability : The 
cluster as a whole is focused on 
developing  
effective solutions to the 

environmental challenges of the day using 
the latest  

innovative technologies. The 
underlying objective of most firms in this 
indus try is  

to attain greater sustainability in how 
we produce and provide goods and 
services.  

 Equitable Opportunities : The growth 
of other high -technology clusters 
has not  
necessarily created new jobs for all 

facets of the workplace, often times those  
individu als that do not have a 

bachelorõs degree or higher are left out of 
the  

economic dividends generated from 
emerging clusters. Clean technology and its  

promise of advanced manufacturing 
and assembly occupations can 
provide economic opportunity for a 
broad arr ay of educational 
backgrounds.  

Given the potential benefits of a growing 
clean technology industry, it is not hard to 
understand why regional policy makers and 
economists have been strongly advocating 
for the support and development of the 
clean technology  industry in and around 
their communities. Community colleges can 
play a critical role in supporting this industry 
by training and educating the workforce that 
will support the clean technology cluster as 
employers transition from research and 
development to producing and 
manufacturing clean technology products 
and services.  
If these points are put into consideration, 
man would acquire a qualitative life, life 
expectancy would increase globally, 

Nations would generate internal and 
external revenues, there w ould be jobs and 
business activities would thrive on ôfertile 
groundsõ which would yield maximum 
returns, there would be food security, 
poverty would be eradicated and the best of 
all, attainment of national peace.  
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Abstract  
Environmental deterioration explains the degree of damage done to the environment, which is 
air, water and land through the introduction of materials that alters its safe quality to an ex tent 
that is deleterious to life. The causes are classified into two; the natural and the anthropogenic 
factors. Manõs quest for development  has resulted into large scale degradation of the 
environment, which scientist globally have attributed to human po pulation explosion, 
urbanization,  poor farm management, industrial waste discharge into waterways, burning of 
fossil fuel and gas flaring. The Niger Delta by strategic location is home of a huge diversity of 
plants and animals. Some natural resources in t he region such as wetland and woodland are 
highly valued heritage which are going into extinction as a result of increasing oil exploration 
and exploitation activities characterized by oil spillage, pipeline vandalism, gas flaring and other 
human factors. Revenue from oil has prospered the country economically but the degree of 
damage done to the environment is unquantifiable. The solution requires a proactive and all 
embracing approach and not the current recourse to the use of arms. Our government should 
implement standards and regulations as practiced internationally. Government should put in 
place checks and balances on the regulatory bodies to enforce standards. They should also 
increase environmental education in schools. Lastly, the current amnesty pr ogramme by the 
Federal government should be left apolitical and focused.  
Key Words: deterioration, vandalism, amnesty, Niger Delta and biodiversity.  
 
 
 
INTRODUCTION  

Prior to the conference on the 
Human Environment held in Stockholm 
Sweden in 1972 with de clarations reaffirm in 
1992 Earth Conference (also known as Rio 
de Janeiro conference), the good health of 
the environment have long being handled 
with levity globally. The quality of the 
environment and the degree of deterioration 
necessitated a call for a cut down on the 
production and use of chlorofluorocarbonõs 
(CFCõs) gases. The protection and 
improvement of the human environment was 
advocated at this conference, which 
recorded an attendance of 113 countries 
including Nigeria, 19 NGOõs, 400 inter 
gover nmental agencies (USEPA, 2008).  

Environmental disasters have of 
recent become a common coin in the world 
from China to Mexico, Indonesia, United 
States of America, and Nigeria, there is no 
doubt that the world is under a serious 
threat from the environment  but ecologists 
have argued that the environment was only 
responding to the abuses heaped on it by 
manõs activities. This has created a great 

burden for world leaders, that was why the 
issue of environment ran neck to neck with 
matters of economy and pover ty at the just 
concluded meeting of the eight worlds most 
developed economies, otherwise known as 
the G8 summit, in Japan (Idris, 2008).  

Wagner (1975) subdivided the 
environment of man into four interlocking 
systems; the atmosphere, the hydrosphere, 
the l ithosphere and the biosphere. 
According to him the hydrosphere is a thin 
layer that covers the crust, the atmosphere 
are the world oceans, lakes and rivers. The 
lithosphere is the earth itself while the 
biosphere is a veneer of life that has 
resulted from the interaction of other 
spheres. Unuraye et al . (2005) classified the 
human environment into the physical, which 
comprises of the non -living things such as 
air, soil, water, mineral, temperature, 
humidity, the biological environment made 
up of man, plants , animal, microorganisms 
and the social environment made up of 
family groups, village or urban communities, 
their culture, beliefs and attitude. According 
to this author, man has demonstrated his 
interaction with the environment through his 
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quest for indus trial development, increase 
in agricultural products, construction of 
roads, houses and social amenities, fishing 
for food, mining, and excavation and so on, 
which have all led to serious environmental 
impacts. On a daily basis, environmental 
degradation, resulting from environmental 
abuse is constantly experienced. Osuntokun 
(1998) asserted that abuse of the 
environment has global implications e.g. the 
uncollected urban and rural wastes, 
indiscriminate and unplanned construction 
of houses, refuse and bush burning, 
industrial pollution in the air, land and water, 
among others, all affect not only the 
physical environment but also have 
deleterious effects on socio - political life. In 
Nigeria, other major hazards experienced 
òincludes land degradation, flooding, 
erosion, deforestation, desertification and 
drought,ó (Willem van Cotthem, 2008). 
 
RECOMMENDATION/CONCLUSION  

Firstly, Nigeria government and 
Africa at large should adopt an inclusive 
definition of the environment in order to 
move from a tradition pruden ce and 
precaution to sustainable development. 
Secondly, any development must commence 
with cost -benefit analysis and mobilization 
of the natural endowments within 
environmental context, the strategy must be 
to promote sustainable development and to 
avoid w astes.  

This requires a new paradigm and 
set of principles. Thirdly, such principles 
should be entrenched in the highest legal 
order of the land. Fourthly, the government 
should ensure the actualization of the 
propose post amnesty plan (environmental 
resto ration, remediation and re -
engineering) and stop lavishing our fund on 
few individuals in the disguise of accepting 
amnesty deal. Fifthly, the country should 
adopt standards, regulations, laws that are 
measurable internationally and have 
industries that ca nnot comply forced out of 
business. Lastly, the government should 
overhaul the various environmental 
regulatory bodies that are already 
compromised.   
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Abstract  
This study evaluates the environmental and social impact of oil exploitation in Delta State 
Nigeria. Soil, river and hand -dug well water samples were collected and analyzed in the 
laboratory. Ambient air quality was measured using real -time monitors. The socio -economic 
aspect of the study was executed using structured questionnaire administration and focus 
discussion group meetings. The findings reveal that the ambient concentration of air pollutant 
CO, SO2, NO2, NH3, TSP and H 2S generall y conformed to the FMEnv and DPR limit though the 
prevailing metrological condition could accelerate photochemical combination and washout of 
these toxic gaseous pollutants from the atmosphere into soil and water bodies. The overall soil 
texture of the stu dy sites were sandy -loam and were acidic with a pH range of 4.5 ð 5.4. The 
mean CEC for the soils was below critical value 5meq/100g. Total nitrogen was deficient in the 
soil samples with mean value of 0.15%. Exchangeable potassium was relatively high and above 
the critical limit for crop production. Phosphorus content of the soils was low to moderate with a 
mean range of 4.6 -12.8mg/kg. Water samples were slightly acidic and outside the WHO and 
FMEnv limits. Mean value for the metals Fe, Cu, Mn, V, Ni, Zn and Pb were above the FMEnv 
limits. Although crude oil exploration and exploitation is the main industrial activity in the area, 
the oil sector offers limited opportunity for the inhabitants of the host communities who are 
predominantly engaged in subsiste nce agriculture. The ensuing environmental degradation from 
oil related activities have far reaching effects on their livelihoods. A steady decline in farm and 
fish yield in the last five years was reported by the respondents. Sustainability in resource 
ut ilisation that guarantees development and minimizes negative impact on the environment is 
advocated.  
Key Words: Sustainable development, Pollution, Resource exploitation, Human activities, Niger 
Delta  
 
Introduction  
Nigeria's proven oil reserves are estima ted 
at over 120 trillion cubic feet which makes it 
the 9 th largest petroleum -rich nation in the 
world producing approximately 2.4 million 
barrels of oil per day from a network of over 
800 oil wells (Odjugo, 2007; Atevure, 2004). 
These oil reserves are foun d in the Niger -
delta region of the country consisting of nine 
states ð Delta, Bayelsa, Rivers, Cross River, 
Akwa -Ibom, Edo, Abia, Imo and Ondo ð 
extending over 70, 000 square kilometres. 
The Niger -delta is mainly a wetland with six 
ecological zones (mangro ve swamp, 
freshwater swamp, salt water marshes, 
evergreen lowland forest, derived savannah 
and barrier island vegetation) occupying 
approximately 11,120 square kilometres of 
Nigeria and home to a wide -range of 
endangered flora and fauna species. Its 

mangro ve swamp forest is the third largest 
in the world and the largest in Africa. These 
ecosystems have come under severe threat 
of degradation from oil exploration and 
exploitation activities in the region. Although 
the  Nigerian economy is largely dependent 
on the oil industry, the associated pollution 
has raised serious concern about the 
environmental sustainability of current 
natural resource exploitation in the country. 
Consequently, environmental impact 
assessment has emerged as a major policy 
issue in oil -related development in Nigeria 
though emphasis is often placed on the 
biophysical environment to the detriment of 
the socio -economic and cultural conditions 
prevailing in the communities. United 
Nations asserts that the interdependent and 
mutually reinforc ing pillars of sustainable 
development are economic development, 
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social development and environmental 
protection (WHO, 2005). Within this context 
sustainability is viewed as a process which 
connotes a development of all aspects of 
human life affecting sust enance including 
economic prosperity, social equity, 
ecological and environmental quality (Hens 
and Nath, 2010; Nwafor, 2006). Sustainable 
development implies economic growth 
together with the protection of 
environmental quality, each reinforcing the 
other . The guiding rules are that people 
must care for the environment and take no 
more from nature than it can replenish. This 
in turn means adopting development paths 
and practices that respect and work within 
nature's limits.  It is therefore important to 
re concile the impact of the oil industry on 
the economic, social and environmental 
aspects of host communities within an 
integrated research framework of 
sustainable development. This would help to 
better understand the broad and far 
reaching effects of our energy choice that 
underpin current sustainable development 
strategies in Nigeria.  

 
Conclusion and Recommendations  
 
Undue emphasis has often been placed on 
the study of biophysical environment of oil 
producing areas to the detriment of the 
socio -economic c onditions prevailing in the 
communities. This has been found to limit 
the responsiveness of oil multinational 
companies and government to adequately 
meet the needs of communities whose 
environment has been negatively impacted 
by oil exploitation. This stud y therefore 
adopted a holistic approach to the impact of 
oil exploitation in selected communities in 
Delta State. The findings revealed that oil 
exploitation has not positively impacted the 
area of study. The social indicators of the 
population in the stud y area show that the 
people are generally poor peasant farmers. 
Their major occupations are arable farming 
and fishing. With low level of education, the 
number of people that engaged in non -farm 
sector is very low and the people are 
generally excluded in a ll sectors of the oil 
industry. That means that there is much 
dependence on land for sustenance and 
sustainable development. But access to 
land is still very difficult with 42% of the 

people depending on land less than 1 ha 
often in family land. The ensuin g 
environmental degradation from oil related 
activities have far reaching effects on the 
livelihoods of the local residents of the study 
area. A steady decline in farm and fish 
yields in the last five years was reported by 
the respondents.  
This condition i s made worse by the 
environmental degrading activities of oil 
exploration and exploitation in the region. 
The state government is often urban -bias in 
infrastructural development while the rural 
areas are neglected. According to Okafor 
(1985), rural areas i n Nigeria are 
characterized by the chronic and 
fundamental problem of poverty which 
manifests itself in the severe difficulties 
experienced by rural dwellers in satisfying 
their basic needs for food, health and 
shelter. In spite of the huge oil revenue 
gen eration capacity of the region, the 
peopleõs poor quality of life is revealed in 
the poverty threshold of their incomes, level 
of unemployment, low savings, poor housing 
structure and degrading environment.   
 
Therefore, we recommend that intervention 
stra tegies for environmental assessment, 
sustainable development and environmental 
protection should embrace the local 
peoplesõ right to participate in decision-
making and implementation in matters that 
affect their communities and socio -
economic well -being. I n the notion of 
Ikhuoria (2005), specific interventions and 
policy reforms are necessary to resolve 
social conflicts, improve agricultural and 
economic activities, quality of life and 
strengthen proactive environmental 
planning, social and environmental im pact 
assessments for sustainable development in 
the region.   
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Abstract  

With the developments in technology, energy requirement became indispensable for all 
countries in the world. Nowadays, energy resources decreased and people began to look for 
alternative ways for producing energy and using it efficie ntly. For that purpose, communities 
identify  policies  to supply  their energy need. But within the scope of some energy  policies, 
historical heritages face with danger of being destroyed by the effects arising from production 
of energy . In this sense, hydro electric  power plants  sometimes  threaten historical and  
archaeological regions and may create a danger of  extinction for historical structures and goods 
which transfer informations about social , economic , cultural  and  political  life of mankind. One of 
thes e hydroelectric  power plants is IlĔsu Dam which is under construction in Batman, Turkey. 
This dam is a huge threat for Hasankeyf which is a village of Batman and which has witnessed 
the most crucial  developments and inventions in  the history of huminity  such as wheel, money , 
farming tools, astronomy and written language. As soon as the dam project is completed, 
Hasankeyf will be obliterated forever. In this study, it is aimed to demonstrate the importance of 
historical heritages especially ceramic wares (materials which are mostly used by 
archaeologists ) threatened by energy policies and Hasankeyf case was evaluated for this 
purpose.  
 
Keywords : Historical Heritage, Ceramics, Energy, Hasankeyf.  
 
 
Introduction  
Water, being the main material generating 
the earth, has been th e source of life since 
ancient times. It was used by societies in 
almost every field of daily life such as 
agriculture, transportation, industry and 
energy. Oceans, lakes, rivers and seas have 
also served people with their fertile contents 
so that many civ ilizations who did not have 
facility of feeding animals or farming have 
lived by only fishing. Today, there are still 
countries trying to overcome water scarcity 
while some countries are using water in 
producing electrical energy even knowing 
that lifetime  of dam is approximately fifty 
years. It seems as an ordinary situation for 
countries that have various and numerous 
water resources to use water in energy 
production. But, reduction in amount of 
water in the world is becoming a critical 
question in our ce ntury because of dramatic 
changes in climatic, ecological and 
geological conditions, especially in last 
three decades. As a consequence of this, 
people began to try different ways in order 
to achieve water. They have improved 
incredible methods to harvest,  transport 

and store different kinds of water such as 
groundwater, spring water, rainwater, and 
even air moisture, but the cost of procuring 
water will show itself as a function of 
combined costs of extraction/harvesting, 
transportation, treatment, storage  and 
delivery (Fekri, 2003). People have to 
maintain looking for different water sources 
because water is sneakingly becoming a 
significant material in all around the world 
and this situation is preparing a basic for 
wars and unfair economic interests.  
 
Conclusions  
Hasankeyf case is usually discussed by both 
authorities and scientists. Archaeologists 
and art history experts sometimes remained 
in the center of this debate inevitably. The 
most important question waiting for an 
answer is about if it is really necessary to 
destroy cultural heritages within the energy 
policies. While the government defends 
itself by showing the less amount of energy 
sources as an excuse, people who want to 
save Hasankeyf have no tolerate about 
destruction of the heritages, becaus e they 
do not want to lose their culture, history, 
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lands and homes. Although a new 
urbanization project including convenient 
and pleasing architectural houses for the 
town was represented to the public, some 
ambiguities about new residential areas 
intensif ied concerns. While some people 
definitely want to live in their own old 
houses, some of them want to move out as 
soon as possible, because most houses they 
live in look so old. On the other hand, all of 
them agree that there would be health 
problems arisi ng from the river. First of all, 
people are aware that serious illnesses 
would appear, because the  dam reservoir 
will critically reduce autopurification of 
Tigris, so the raw sewage flowing into the 
river from nearby cities will have much more 
intensity wi th time, and secondly they know 
that this pollution and disruption caused by 
the construction works of dam will eradicate 
the fish life in the river (Ronayne, 2005).  
Historical structures, telling all about the 
history of humanity, are one of the most 
esse ntial parts of cultural heritage and they 
represent the overlooked details related 
with workmanship&art, production 
technology, architectural features, material 
characteristics and spiritual value of their 
periods (AydĔn, 2009). Needless to say, 
ceramics a re the common materials in 
cultural heritages with their unique designs, 
forms, bright colors and ornamentations. In 
history, they were used in both interior and 
exterior fronts of architectural structures, 
especially in Anatolia. For example; a 
famous Tur kish art tile called ò¢inió (in 
Turkish) has a special use in the time of 
Ottoman Empire. These art tiles were used 
in many various architectural structures 
such as Turkish baths, palaces, mansions 
and fountains. All these structures have 
gained impressive  views thanks to the ò­inió 
wares which have tulip , carnation, rose , 
hyacinth , daisy , crescent, passion flower  
and pomegranate motifs , also Rumi 
(ornamentation formed with composition of 
bud, leaf and animal) , Çintemani (a  
decorative  motif ) and  geometric p atterns 
with a bright glaze (OzaltĔn and Olmez, 2011, 
Anonymous, 1983). There were also 
miniatures on Ottoman art tiles depicting 
historical events and they were important 
documents in sense of transfering lifestyles, 
customs and traditions of that period. There 
is no doubt that almo st all communities had 
a type of ceramic art including many 

different styles and figures which give 
messages about their history. When all of 
these come together, it is so clear that 
ceramic residues have an unique ability in 
reflecting social, ecomomic, c ultural, 
religious and political features of 
civilizations lived in both recent and ancient 
times.  
Potteries are accepted as the first ceramic 
matarials in history, because they have been 
used since very old times inwhich people 
have just began to discover  functional and 
artistic features of these ceramics. 
Therefore, potteries have a significant place 
in both (art) history and archaeology. All 
forms, colors, patterns and even the 
simplest figures on a pottery act like a 
fingerprint in understanding special  
features (religious, artistic etc.) of the ware 
and especially in dating process. Except 
those visual datas, there is now a branch of 
science called òarchaeometryó which is 
related with all historical residues including 
ancient goods (made of  clays, meta ls etc.), 
human bones and skulls. This science uses 
many different methods which basicly 
contains chemical&phase analysis, amount 
of impurity, elemental distribution, 
surface/interfacial chemistry and thermal 
analysis (Loehman, 1993). Mostly used 
analysis methods are Atomic Absorption 
Spectroscopy (AAS), X -Ray Diffraction 
(XRD), X-Ray Fluorescence (XRF), Scanning 
Electron Microscopy (SEM) and Energy 
Dispersive X -ray Spectroscopy (EDS) or 
Wavelength Dispersive X -ray Spectroscopy 
(WDS), Transmission Electron Microscopy 
(TEM), Raman Spectroscopy, Fourier 
Transform Infrared Spectroscopy, 
ThermoGravimetric Analysis (TGA) and 
Differential Thermal Analysis (DTA) (Striova 
et al., 2006, Mangone et al., 2009, Issi et al., 
2011). Additionally, there are some methods 
used for directly determening the ages of 
historical findings such as Radiocarbon (for 
materials consisting carbon), 
Dendrochronology (especially for trees), 
Thermoluminescence and Optically 
Stimulated Luminescence (for ceramics, 
fired earthenwares, brick&ti le), Electron 
Spin Resonance (for limestone, coral, 
animal shells, teeth). Most of these methods 
have high technology and this proves that 
age determination of ancient relics is so 
important that people always tried to 
improve their existing technology for t hat 
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purpose. This shows that since potteries are 
the first ceramic materials in history of 
mankind, it will not be wrong to accept them 
as the most valuable archaeological 
materials reflecting cultural, social, 
religious and politic informations. So, the re 
should be effective precautions to save 
ancient ceramics, otherwise many traces 
witnessed to numerous historical events 
would disappear.  
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Abstract  
A superficial overview of the present South Africa housing problem and backlog crisis points 
straight at the inefficiency and lack of capacity of th e present and other post -apartheid 
government to adequately address the bugging housing problem in the country. But a sincere 
historic overview will reveal that the present housing crisis has its origin in the 1913 Nativesõ 
Land Act that severely limited t he land that black South Africans could own to a very small 
percentage (eventually 13%) of the land in South Africa. It also worked to entrench a land tenure 
system and limited the alienability of land. Today, millions of South Africaõs poor black 
househol ds live in shacks, hostels and crowded houses in marginalised townships and informal 
settlements awaiting access to government -availed land and houses. Though the South African 
government and other stakeholders, since the attainment of democratic governanc e in 1994, 
have been creating, embracing and implementing various approaches to housing delivery to 
speedily meet demand. This study is conducted with reference to existing theoretical literature, 
published and unpublished research. It is mainly a literatu re review on the role of the colonial 
edicts that fostered a culture of housing under -development and eventually an enormous 
housing shortage that the present government is battling to eradicate. Findings from the study 
show that since 1910 to the end of t he segregation rule, various approaches were used to 
advance the inhumane idea to restrict blacks from owning properties and with a particular 
emphasis to the Native Land Act 27 of 1913; this Act concerned with land issues, and since land 
and housing issue s are inextricably linked, this affected the provision of housing for the blacks 
and other disadvantaged ethnic groups. Further findings revealed that the enactment of the 
Native Land Act 27 of 1913, cemented housing policy issues in the apartheid era, whi ch created 
the divide in housing issues till date. However, apartheid policies alone cannot be held 
responsible for the housing backlog in South Africa but equally no account of housing backlog 
and conditions can be credible if it does not take into accoun t the history of South Africa and its 
colonial policies.  
Keywords : South Africa, Housing backlog, Policies, Housing  
 
INTRODUCTION  
The housing environment in South Africa 
(SA) is complex, in large part due to the 
deliberate policy and legislative framewor k 
of socio -economic and spatial exclusion and 
marginalisation created during apartheid. 
Also, the complexity of the housing process 
in SA is due to failures and lack of a full 
understanding of the problems created by 
the apartheid government and the inabil ity 
of the post -apartheid state government to 
satisfactorily redress these problems since 
1994 (Tissington, 2010). A superficial 
overview of the present South Africa 
housing problem and backlog crisis points 
straight at the inefficiency and lack of 
capacit y of the present and other post -
apartheid government to adequately 
address the bugging housing problem in the 
country. But a sincere historic overview will 

reveal that the present housing crisis has its 
origin in the 1913 Nativesõ Land Act that 
severely li mited the land that black South 
Africans could own to a very small 
percentage (eventually 13%) of the land in 
South Africa. Currently, South Africa 
experiences major shortages of low -income 
houses to accommodate millions of its poor 
citizens. This social p roblem has its roots in 
the countryõs pre-1994 apartheid regime 
and is exacerbated by population growth, 
migration and slow housing delivery. The 
pre -1994 apartheid regime worked to 
entrench a land tenure system and limited 
the alienability of land. Today,  millions of 
South Africaõs poor black households live in 
shacks, hostels and crowded houses in 
marginalised townships and informal 
settlements awaiting access to government -
availed land and houses (Mafukidze and 
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Hoosen, 2009). Though the South African 
gov ernment and other stakeholders, since 
the attainment of democratic governance in 
1994, have been creating, embracing and 
implementing various approaches to 
housing delivery to speedily meet demand. 
However, it must be genuinely 
acknowledged that the post -apartheid state 
governance has been actively involved 
trying to create a level playground for the 
previously disadvantage and also to repair 
the disadvantage condition created by the 
almost 42 years of the apartheid 
government. Simply put, it is easy to des troy 
than to create - so much so that the post -
apartheid government has been faced with a 
situation that is not irreparable and 
manageable, but a situation that needs 
patience and a little firmness to address. 
Hence, as with other socio -economic rights, 
the  legislative and policy framework created 
by the national government around housing 
is in fact quite progressive in addressing the 
situation on ground. However, 
implementation to date has been skewed 
and unable to address the land, housing and 
basic servic es needs of millions of poor 
South Africans who still lack adequate 
housing and access to water, sanitation and 
electricity (Tissington, 2011).  
Generally, the housing issue in South Africa 
has posed a great challenge to the post -
apartheid government.  Due   to  apartheid 
policies, South African human settlements 
are characterised by spatial separation of 
residential areas according to class and 
race; urban sprawl; disparate levels of 
service provision; low levels of suburban 
population density; and the conc entration of 
the poor in relatively high -density areas in 
the urban peripheries and  the  wealthy  in  
core  and  intermediate  areas  (Khan,  
2003). The post -apartheid government 
inherited an urban housing backlog of 
approximately 1.5 million units when i t was 
formally inaugurated in 1994 (Goebel 2007). 
The massive backlog was created by 
apartheid discriminatory administrations 
and laws (such as the Black (Native) Laws 
Amendment Act, No 46 of 1937 and the 
Black Communities Development Act, No 4 
of 1984) al ong with rapid urbanisation 
during the post -apartheid period (Mafukidze 
and Hoosen, 2009). Hence in a bid to 
address past discriminating laws, the post -
apartheid government enacted policies that 

supported the institutionalisation of housing 
provision. Amon gst these include the 
Housing Act of 1997, Rental Housing Act of 
1999, Housing Consumer Protection 
Measure of 1998 and Home Loan and 
Mortgage Disclosure Act of 2000, all 
drawing from the South African Constitution 
of 1996 and enacted to redress the policy of 
the past. While the urban and rural spatial 
divide still remains pronounced in respect of 
access to socio -economic goods and 
services, the phenomenon of the 
inadequately housed urban poor is 
increasing. Redressing the inherited 
inequalities of the apart heid state has 
established a complex and challenging 
context for meeting basic needs in 
contemporary South Africa. Given the 
physical and political segregation of 
apartheid, meeting the demand for housing 
has been a central development challenge 
since 1994  (Pottie, 2004). However, 
apartheid alone cannot be held responsible 
for the housing conditions in South Africa 
but equally no account of housing policy and 
conditions can be credible if it does not take 
into account the history of South Africa and 
the col onial legacy of the African continent 
(Goodlad, 1996). Therefore the objective of 
this study is to present a historic overview of 
the housing backlog in South Africa and the 
role of the colonial edicts that fostered a 
culture of housing under -development a nd 
eventually an enormous housing shortage 
that the present government is battling to 
eradicate. The paper starts out by 
presenting an overview of the natives land 
Act 27 of 1913, followed by a conceptual 
review of housing backlog history in South 
Africa b efore findings are presented and 
conclusions are drawn.  
CONCLUSION  
In conclusion, the sincere historic overview 
of the present South Africa housing problem 
and backlog crisis in South Africa reveal 
that the present housing crisis has its origin 
in the 191 3 Nativesõ Land Act and other Acts 
that severely limited the land that black 
South Africans could own to a very small 
percentage (eventually 13%) of the land in 
South Africa. Despite the housing problem 
has its roots in the countryõs pre-1994 
apartheid reg ime, but it is currently being 
exacerbated by population growth, 
migration and slow housing delivery. Hence, 
apartheid alone cannot be held responsible 
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for the housing conditions in South Africa 
but equally no account of housing policy and 
conditions can b e credible if it does not take 
into account the history of South Africa and 
its colonial legacy of the past. Apartheid 
legacies and persistent inequalities are 
major impediments to housing backlog 
eradication, as the legacy of segregated 
communities is sti ll alive in South African 
cities.   
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Abstract  
Climate Change is one of the major environmental chal lenges facing the world today. It is well 
known information that rainfalls are affected by climate change. Crops and animals are known to 
depend on rainfall for many activities. The consequences of climatic variability include floods in 
some regions, droug hts in some regions, land erosion with excess temperature. This article 
presents statistical analysis of rainfall data of a particular city (Ibadan, Oyo State) in Nigeria 
from 1905 - 2006 and evidence of climate change. Rainfall data of the city were collec ted (1905 to 
2006) and evidence of climate change using other climatic parameters were sourced from 
literature. The data were grouped and analyzed statistically using analysis of variance (ANOVA).  
The study revealed that there is a significant: change in the monthly rainfall and monthly 
maximum rainfall of the city. Monthly mean rainfalls increase from 4.06 mm /month in January 
1905 - 1910  to 37.90 mm/month in January 2001 - 2006. In the month September 1905 -1910, 
monthly  maximum rainfalls increased from 245.78 mm/month to 327.60 mm/ month in 2001 -2006. 
The F- values for monthly mean and monthly maximum rainfalls were 114.28 and 34.89 
respectively indicating significant changes at Ŭ = 0.005.   The result showed that there is a 
change in rainfall pattern, wh ich resulted in regular occurrence of flood. Literature provides 
evidence of temperature change (increase from 26 0C   to 27.5 OC) and changes in other climatic 
parameters.  
It was concluded that there is a change in the rainfall of the city, which can be att ributed to 
climate change.  
Keywords : Rainfall, Climate change, flood, rainfall pattern.  
 
INTRODUCTION  

Industrial revolution in the early 19th 
century coupled with the human social and 
economic development has changed 
people's lifestyle significantly. The need for 
energy and consumption of fossil fuels like 
coal, oil and natural gas have resulted in 
increased emission of carbon dioxide and 
other greenhouse gases into the 
atmosphere (Amiri and Eslamian, 2010). 
These emissions have changed the energy 
balance and ecology system of the earth 
and its atmosphere. Global population 
growth has caused land use change, 
deforestation, increased agricultural and 
livestock activities.  Increased solid and 
liquid waste productions have resulted in 
many environmental probl ems including 
climate change (Amiri and Eslamian, 2010). 
Atmospheric models predict that the earth 
temperature will increase from 1 to 3.5°C by 
the year 2100, which is more than 
temperature changes during the past 

10,000 years. Emission of greenhouse gases  
production of aerosols in the atmosphere, 
changes in the earth's reflection index and 
thermal pollution are the factors affecting 
climate change. Among these factors, the 
effect of greenhouse gases is well known 
and is the most important one. The earth 
absorbs most of solar radiations that reach 
the earth through its atmosphere and after 
getting warm, reflects the thermal waves 
back to space. Portion of this infrared 
radiation passes through the atmosphere 
and a fraction of it is absorbed by 
greenhouse gas es and reflected back to the 
earth surface which results in an energy 
balance between the earth and space. This 
so called greenhouse effect is a natural 
phenomenon, which has created the normal 
temperatures ranges in the atmosphere.  
However, the concentra tion of greenhouse 
gases in the atmosphere have exceeded the 
normal level by as much as 30% resulting in 
global warming, which can be attributed to 
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flood in some region and drought in another 
region. Table 1 and 2 present some major 
disasters in Nigeria as sociated with climate 
change, while table 3 shows flood disasters 
and associated hazards.  Nigeria is situated 
in West Africa, bordered by Benin in the 
west, Cameroon in the east and the Gulf of 
Guinea in the south. It has a large land area 
of some 923 770  square kilometres (Figure 
1) and a  mean population density of 89 
persons/km 2. It extends between the 
latitudes 4°16'N (at the tip of the Niger Delta) 
and 13°52'N, and between longitudes 2°49'E 
(on the Okpara River) and 14°37'E (on the El 
Beid River). It h as maximum dimensions of 
1200 km from east to west and 1000 km 
from north to south and is bounded by 
Cameroon and Chad in the east, Niger in the 
north and Benin in the west. The coastline is 
780 km long, excluding the indentations of 
Lagos Lagoon, the Nige r Delta and the 
Cross River Estuary, which add at least 
1300 km to this.  The terrain is very variable, 
with mountains in the southeast, hills and 
plateaux including the Jos Plateau in the 
centre, lowlands in the south and plains in 
the north. The highest point is Chappal 
Waddi (2419 m) in eastern Nigeria and the 
lowest is sea level. Nigeriaõs climate varies 
from equatorial in the south to tropical in the 
centre and arid in the north.   
Mean annual rainfall decreases 
progressively in passing inland, but it is 
generally wetter in the east than the west. 
On the coast at the border with Benin, mean 
annual rainfall is close to 1750 mm, but this 
rises to 1836 mm at Lagos (6°27'N and 
3°34'E) and to 3800 mm at Forcados (5°21'N 
and 5'25'E) on the Niger Delta but it falls to 
2483 mm at Port Harcourt in the eastern 
delta. Forcados averages 180 rainy days 
each year and Port Harcourt 170. There is 
less disparity in rainfall from west to east 
inland. Mean annual rainfall is 1378 mm at 
Makurdi (7°45'N and 8°32'E) on the Be nue 
River, and 1257 mm at Ilorin (8°30'N and 
4°32'E). In the centre it rises slightly to 1431 
mm at Jos (9°55'N and 8°53'E), which is 
situated in a wet pocket, and is 1000 m 
higher than Makurdi. From here rainfall 
declines to 865 mm at Kano (12°00'N and 
8°30'E) and 600 mm at Maiduguri (11°53'N 
and 13°16'E) in the northeast. The wet 
season is 10 -11 months long on the delta, 
with a short dry period in December or 
December -January, depending upon 

station. On the western coast, near Lagos 
(6°27'N and 3°24'E), t he three months 
December -February are dry, and there is 
often a second dry period in August. In 
passing inland the August dry period is lost, 
but the major dry season increases in length 
and severity. It is 6 months long at Jos and 7 
months (October -April)  at Kano and 8 -9 
months long at Lake Chad (September -May). 
Annual rainfall varies from over 4000 mm in 
the south to less than 250 mm in the north, 
the national average being 1180 mm. 
Rainfall is seasonal with a wet season 
occurring between July to Septembe r in the 
north, extending to between April and 
November in the delta area. Recent years 
have seen decreasing rainfall totals in 
northern Nigeria and drought is a frequent 
problem in the region.  
Temperature ranges are lower at the coast 
than inland. At Lag os the mean monthly 
temperature of the warmest month is 27°C 
and that of the coolest month is 24°C, while 
at Port Harcourt the corresponding figures 
are 26°C and 24°C. The figures for Jos are 
24°C and 20°C, while those for both for Kano 
and Maiduguri are 3 1°C and 22°C. The 
prevailing winds at the coast are from the 
south west (SW), and these bring the rains 
to the interior as the intertropical 
convergence moves north and south. The 
mean annual temperature in northern 
Nigeria is around 25ºC. Vegetation large ly 
follows the climatic variation, with densely 
vegetated mangrove swamps in the south, 
tropical rainforest in the centre, through to 
savannah in the north and Sahel savannah in 
the extreme north -east. With a population of 
around 130 million people, Nigeri a is the 
most populous country in Africa. It is 
composed of 36 states and the capital city is 
Abuja.  
Oil production began in the 1950s and today 
amounts to some 20% of GDP. Coal is also 
an important natural resource which has 
been exploited since the earl y twentieth 
century. Tin is mined locally. Much of the 
rest of the economy is based on subsistence 
farming, although this has in recent years 
failed to keep up with population growth. 
Agriculture employs some 70% of the 
workforce. Around 30% of the land is  arable, 
and around 4% of the cultivated land is 
irrigated. Principal crops include cocoa, 
palm oil, peanuts, corn, rice, sorghum and 
millet. Principal livestock are sheep, goats 
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and pigs. This shows that adequate rainfall 
at an appropriate time is an impo rtant 
ingredient in the development of Nigeria 
with 70% of the workforce as farmers, but 
information on rainfall pattern are rare. The 
main objective of this study is to investigate 
pattern of rainfall in a city (Ibadan, Oyo 
state) in the south west of Nig eria and 
provide evidence of climate change in the 
city.  
CONCLUSION  
It can be concluded based on the study that:  

R the rainfall pattern has 
changed in the region; and  

R change in the rainfall 
(increment in the rainfall) can 
be attributed to climate 
change.  
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Abstract  
Tourism Industry consists of all those firms, organizations and facilities which are intended to 
serve the specific needs of the tourists or visitors at their various Tou rism destinations. Thus, 
managing the Social and Environmental Implications of the Tourism Industry cannot be 
overemphasized. The study examined the concept of Tourism and Tourism Industry, Social and 
Environment impact of the Tourism Industry, how these i mpacts can be managed effectively and 
effectively in realization for Sustainable Development in Nigeria and relevance of carrying 
capacity and sustainability. The methods adopted by the researcher include administration of 
questionnaire to stakeholders in the Tourism industry, oral interview and personal observation. 
Meanwhile, the data collected were analyzed and interpreted using simple percentage method 
with results revealed that 73 respondents representing 97.33% agreed that there are social and 
environ mental impacts of the Tourism Industry and that 70 respondents representing 93.33% 
were of the opinion that Social and Environmental Impacts of the Tourism Destinations in Nigeria 
should be managed effectively and efficiently in achieving Sustainable Devel opment. However, 
the study recommended that Tourism Industry should be planned and managed in a sustainable 
manner with due regard for the protection and appropriate uses of natural and human resource 
in the host areas. Nevertheless, tourists and residents  should be educated on the importance of 
Social and Environmental Impacts.  
Keywords: Environmental, Social, Protection and Development.  
 
Introduction  
Tourism is the totality of the relationship and 
phenomenon arising from the travel and 
stay of an indivi dual which does not connect 
with any remunerated activity. Thus, the 
industry is the collection of productive, 
business and government organizations that 
serve the traveler away from home (Okoli, 
2001).  
 Tourism holds great benefits such as 
that of the res t of the societal economy 
because it is an important source of both 
growth and stability in local, state, regional 
and the national economy and also in terms 
of social, environmental and business 
receipt. Tourism is well documented as the 
world largest ind ustry contributing 
significantly in terms of employment, 
multiplier effects, increase in standard of 
living, Increase in market size to many local, 
state, regional and national economics 
(Walker, 1999).  
Thus, government of all countries at all 
stages of de velopment are increasingly 
dependent on tourism as a veritable source 
of income, employer of labour, stimulus of 
abundant endowed natural resources of 

high tourists appeal ploughed persistently 
with balance of payment and stimulus for   
developmental  goal s (Getz, 1997).  
Nevertheless, the state of affairs of the 
industry for realization  developmental goals 
in Nigeria has been blamed on the inability 
of the management to establish ways of 
managing their visitors in the tourism 
destination, inability of the stakeholders to 
establish that tourism industry is not only a 
vital stimulant to the national development 
but also an essential component of social 
and environmental sustainability and lack of 
unity and co -existence among the people 
due to lack of interact ion (Bhatia, 1999).  
However, Tourism is an important 
phenomenon in contemporary society which 
its social and environmental implications 
must be well managed.  
Recommendation  
 In view of this study, the researcher 
recommends as follow:  

 Public and Private se ctors of the 
Tourism Industry should fully 
recognize that Tourism, when 
developed and managed in a 
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sustainable manner is an effective 
tool for Sustainable development.  

 Government should encourage good 
governance, ensuring that all 
stakeholders at the local  level are 
duly consulted and responsibilities 
are clearly defined.  

 Government should mobilize further 
domestic resources in cooperation 
with financial institutions, micro 
credit entities, business service 
providers. Thus, encourage the 
further development  of the local 
private sector to facilitate 
community driven programmes and 
small medium size tourism 
enterprise programmes.  

 Large national and multinational 
companies operating in developing 
and least developed countries to act 
in the most sustainable man ner, in 
the context of the tourism sector, 
adopting strong social responsibility 
measures toward local communities, 
and taking specific measures to 
increase the level of employment of 
poor people and the supply of goods 
and service by the poor.  

 Encourage cooperation between the 
public and private sectors to ensure 
that the necessary infrastructure to 
facilitate tourism development is in 
place, as well as to ensure that the 
necessary conditions of political 
stability, peace and governance of 
public affairs are conducive to 
tourism development.  

 The management and stakeholders 
of various tourism organizations 
should provide means of creating 
awareness about social and 
environmental implications of the 
tourism industry.  

 Tourism planning, development and 
operat ions should be part of 
conservation or sustainable 
development strategies of managing 
impacts of the tourism industry.  

 Tourism should be planned and 
managed in a sustainable manner 
with due regard for the protection 
and appropriate uses of natural and 
huma n resources in the host areas.  

 Good information, research and 
communication on the nature of 
tourism destination and its effect on 

human, culture, social and 
environment should be available 
prior to and during visit.  

 Necessary facilities should be put in 
place for tourists use during visit to 
any tourist destination.  

 Tourist/visitors should be provided 
with alternative experience which 
can act as substitutes for visiting 
sensitive areas.  
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Abstract  
This paper uses Polycentric Planning, an off -shoot of the Institutional Analysis and 
Development (IAD) framework to  interrogate the appropriateness of construction technology 
in sand -digging and soil excavat ion in Ado -Odo/Ota Local Government Area, Ogun State. The 
paper found that the technology adopted in sand -digging and soil excavation for the purpose 
of road and housing constructions is inappropriate for clean technology. Thus, the processes 
of degradatio n of the communities studied have intensified in recent times due to 
uncontrolled urbanization. It was also found that the average depth of digging in three sites is 
6 meters; the average distance of sites distance to nearest building is 9 meters; the aver age 
distance to the nearest stream is 750 meters; the average distance to the nearest road is 18 
meters; and the average area covered by the dug sites is 4.6 hectares. The crude method of 
soil excavation is causing untold damages to private property and in frastructures such as 
roads, electricity poles, drainage, etc. Similarly, it was found that excavation activities have 
induced damages on the existing drainage pattern due to sediments discharge to adjacent 
water bodies with the implication of inducing flo oding.  
Using Polycentric Planning and Poverty Reduction Strategy, this paper adopts an African 
Polycentric Sustainable Environment Model (APSEM) for restructuring decision making on 
environment to conserve and protect environmental resources . The model an d the proposed 
new institutional mechanism would enable local people and professionals/practitioners in the 
built environment to have a robust dialogue with the local government officials in order to 
reposition urban councils to effectively manage urban en vironment and conserve natural 
resources.  
 
INTRODUCTION  
Environment is the totality of nature and the 
natural resources, including the cultural 
heritage and the infrastructure essential for 
socio -economic activities ( IUCN, 1991; Okidi, 
1993) . The school of environmental 
probabilism mediates between environmental 
determinism and environmental possibilism by 
emphasizing value, culture and technological 
outlook of the community concerned. One of 
the three important factors in understanding 
how a society func tions is òthe peculiar and 
accidental situation, which providenceó places 
people. This could refer to the environmental 

and material conditions that are available to 
people in fashioning their lives. The second is 
òthe lawsó or institutions, while the third factor 
is the òmanners and customs of the peopleó 
(Tocqueville, 1966).  
The laws/institutions and the manners and 
customs of the peoples of Africa and Nigeria 
have not been made responsive to changing 
environmental conditions and circumstances 
in spite o f the Millennium Development Goals 
(MDGs). The MDGs, designed in 2000 by all the 
192 United Nations member states and 23 
international organizations, aim to spur 
development by improving social and 
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economic conditions in the worldõs poorest 
countries. They  derive from earlier 
international development targets (OECD -DCD 
Website, June 2009) and were officially 
established at the Millennium Summit in 2000, 
where all world leaders present adopted the 
United Nations Millennium Declaration, from 
which the eight g oals were promoted. The 
MDGs are the most broadly supported, 
comprehensive and specific development 
goals the world has ever agreed upon to be 
achieved by the year 2015 . These eight time -
bound goals provide concrete, numerical 
benchmarks for tackling extre me poverty in its 
many dimensions. They include goals and 
targets on income poverty, hunger, maternal 
and child mortality, disease, inadequate 
shelter, gender inequality, environmental 
degradation and the Global Partnership for 
Development  (UNMDGs Website,  June 2009).  
If the eight goals are achieved, world poverty 
will be cut by half, tens of millions of lives will 
be saved, and billions more people will have 
the opportunity to benefit from the global 
economy. At the international level, UNDP 
works with th e UN family to advance the 
Global Partnership for Development. At the 
national level, UNDP works in close 
collaboration with UN organizations to raise 
awareness of MDGs, as well as advocate for, 
and provide hands -on support to countries and 
sub -national re gions to adopt and adapt 
MDGs. 

The MDGs are both global and local, 
tailored by each country to suit specific 
development needs by ensuring that human 
development reaches everyone, everywhere. 
However, after eight years, while progress has 
been achieved in other regions, the results are 
mixed in Africa and in Nigeria ( Adekunle 2008 ). 
Goal No. 7 of the MDGs (i.e. MDG -7) is set to 
ensure environmental sustainability . The goal 
has four target s (a) integrate th e principles of 
sustainable development  and reverse loss of 
environmental resources; (b) reduce 
biodiversity  loss; (c) reduce the proportion of 
people without sustainable access to safe 
drinking water and basic sanitation in urban 
and rural areas ; and (d)  achieve a significant 
improvement in the lives of at least 100 million 
slum -dwelle rs by addressing problems and 
challenges of environmental degradation.   
 An assessment of the MDGs in Nigeria 
by The Director -General of UNIDO ( United 
Nations Industrial Development Organisation) , 

Mr. Kandeh Yumkella, shows that Nigeria is off 
the track i n efforts to achieve the Millennium 
Development Goals (MDGs) by 2015. 
According to him, òit was worrisome that even 
in 2008, the half way review of the MDGs, no 
tangible achievement had been recorded.ó 
The review showed that Nigeria, like most 
other countr ies in Africa, was not on track. 
There are very strong institutional challenges 
in the country to meeting the MDGs. Nigeria 
has the means to achieve the MDGs, but 
needed to organise them effectively to achieve 
the desired results (Adekunle 2008).  
 Environm ental degradation is 
intricately linked with poverty as 
developmental impacts represent socio -
economic sponges that soak the welfare of 
people at local level (Akinola 2008q).  Though 
Nigerian government had enacted 
Environmental Impact Assessment (EIA) pol icy 
since 1992, this policy has not been effectively 
implemented. Since EIA is a means to an end 
and the end justifies the means, it then follows 
that environmental abuse and poverty in 
Nigeria invariably indicate a defective of EIA 
process.  
 Akinola (199 7a,b, 2008q) found that the 
impact of oil extraction, brewery and cement 
industries, gold mining, road construction and 
steel plant have direct negative impact on the 
welfare of citizens. There was absence of 
community participation as an important 
plannin g input into decision -making on 
resources within the environment where 
citizens are placed by providence. Where EIA 
reports were prepared, the welfare of 
community residents was not considered a 
priority in project design and implementation. 
The impact of these projects on the local 
people can be summed up as deprivation and 
poverty. Oil drilling, gold mining and blasting 
of limestone and iron ore result in 
displacement, dislocation and other attendant 
consequences. In addition, these projects led 
to loss o f employment opportunities, air and 
water pollution, deforestation, decrease in soil 
fertility and ill -health. Lack of compensation 
and/or inadequate compensation to the 
affected people cut across all the cases. 
Where properties of local people were 
negati vely affected in the course of mining and 
industrial development, the real values of 
property were hardly determined, not to talk of 
appropriate compensation to the victims. For 
instance, the impact of International Brewery, 

http://www.undp.org/mdg/goal7.shtml
http://www.undp.org/mdg/goal7.shtml
http://en.wikipedia.org/wiki/Sustainable_development
http://en.wikipedia.org/wiki/Biodiversity
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Ilesha, led to a reduction of 5 4.5% in the yield 
of farm products (both food and cash crops) 
(Akinola 1997a,b, 2008q). It varies among the 
development projects: steel plant, 10.0%; and 
road construction, 33.0% for rural areas and 
57.6% for urban areas (Akinola and Awotona 
1997:200).  

This paper uses Polycentric Planning, 
an off -shoot of the Institutional Analysis and 
Development (IAD) framework to  interrogate 
the appropriateness of construction 
technology in sand -digging and soil excavation 
in Ado -Odo/Ota Local Government Area, Ogun 
Stat e. While both sand -digging and soil 
excavation are used interchangeably, 
terminologically, sand -digging differs slightly 
from soil excavation in the sense that the 
former refers to removal of soil to sandfill 
wetlands or for embankment in road 
construction , while soil excavation defines 
removal of soil in order to lay foundations of 
buildings and install other structures such as 
pipelines, cables, etc.  

The paper found that the technology 
adopted in sand -digging and soil excavation 
for the purpose of road an d housing 
constructions is in appropriate for clean 
technology. Thus, the processes of 
degradation of the communities studied have 
intensified in recent times due to uncontrolled 
urbanization. Consequently, the paper 
analyses the consequences of sand -diggi ng 
and soil excavation in construction industry in 
the selected communities within the study 
area. The paper found that the crude method 
of soil excavation is causing untold damages 
to private property and infrastructures such as 
roads, electricity poles, drainage, etc. 
Similarly, it was found that excavation 
activities have induced damages on the 
existing drainage pattern due to sediments 
discharge to adjacent water bodies with the 
implication of inducing flooding.  

Apart from the fact that natural 
resourc es should be utilized ecosystemically, 
local residents around projects should be 
made to benefit from development projects 
through adequate planning and welfare 
oriented decision making. The paper argues 
that environmental governance that balances 
the equa tion of environmental resources 
utilization among the stakeholders in the 
environment should be adopted. 
Environmental governance can be described 
as the way the society as a whole manages the 

full array of its politico -economic and social 
environment by s haping the incentives 
available to individuals and local communities 
with regard to natural resources exploitation 
and utilization. It can also refer to the type of 
relationship between the stake -holders - 
government, industrialists and host 
communities. I f the relationship is positive 
sum, then there is good environmental 
governance. The governments and 
industrialists are, therefore, faced with 
situations in which they have to establish code 
of conduct in close dialogue with local 
stakeholders and communit ies.  

Using Polycentric Planning and 
Poverty Reduction Strategy, this paper adopts 
an African Polycentric Sustainable 
Environment Model (APSEM) for restructuring 
decision making on environment to conserve 
and protect environmental resources (Akinola 
2008q,  2011e:68; Akinola and Adesopo 
2011d:259) . The model and the proposed 
institutional mechanism would enable local 
people and professionals/practitioners in the 
built environment to have a robust dialogue 
with local government officials in order to 
repositio n urban councils to effectively 
manage urban environment and conserve 
natural resources. This, invariably, would 
produce a new urban governmentality that is 
polycentric, citizens driven and inclusive;  
thus, entrenching good urban e nvironmental  
governance a nd citizens -centred planning.  
CONCLUSION  
 This paper concludes that sand -
digging and soil excavation for development 
projects in Ado -Odo/Ota LGA engender 
environmental degradation. In order to protect 
the environment against abuse and 
degradation, polycent ric environmental 
planning that is capable of synergising the 
efforts of stakeholders should be adopted. By 
bringing all the stakeholders in 
building/construction industry and 
environment (governments, scholars, 
industrialists, environment related non -
gove rnmental organizations and 
representatives of local communities) together 
to deliberate and take decisions jointly and 
regularly, the hitherto gaps between the 
stakeholders will be reduced. Consequently, 
implementation of EIA and enforcement of 
environment al standards will become easier.  

Using Polycentric Planning and 
Poverty Reduction Strategy (PPPRS), African 
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Polycentric Sustainable Environment Model 
(APSEM) is adopted for restructuring decision 
making on environment to conserve and 
protect environmental resources, especially 
by reducing vulnerability in sand -digging. The 
model derives inspirations and working 
mechanisms from four models: (i) African 
Public Sphere Restructuring Model ( APSRM), 
(ii) African  Polycentric Information Networking 
(APIN), (iii) Af rican Community -Initiatives and 
Development Model (ACID) and (iv) African  
Polycentric Forest Management Model 
(APFMM). The restructuring process will 
commence with the design of polycentric 
sustainable environmental  mechanism (PSEM) 
by scholars and public officials, and the 
setting up of self -governing community 
environmental  assembly (SGCEA) where 
stakeholders through their institutions can 
operate in synergy.  
Two major tools of SGCEA are Public 
Complaints Commission for Environment 
(PCCE) and Environment al Cost Internalization 
(ECI). These tools will ensure stakeholders to 
jointly take decisions, monitor industrial 
activities and ensure that all industries comply 
with Environmental Impact Assessment (EIA) 
standards. If we are to avoid self -destruction, 
we  must think ecologically, develop ethical 
relationship between man and his environment, 
and act with the consciousness of earthõs finite 
resources.  In this respect, Environmental 
Impact Assessment serves as a check on 
human activities in manipulating the 
environment. With the introduction of the 
proposed PCCE, the Local Planning Authority 
(LPA) should be rebranded and funded to 
embark on effective development control on 
sand -digging and soil excavation as well as 
other building, construction and industrial  
activities in Ado -Odo/Ota LGA and in Nigeria.  
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Abstract  
This paper examines microorganisms and physico -chemical properties of floodwaters in some 
major streets in Benin City . Floodwater samples were collected from the selected streets and 
taken to the laboratory for analysis using AAS Model -Solaar 969 Unicam series with Air 
Acetylene flame. The increasing trends of annual and October rainfall justified the timing of this 
stud y. Samples revealed colour (CTU) value of >550 in Ugbowo -Lagos Road, New Benin -
Ugbowo Road and Textile Mill Road while the lowest value was recorded for Siluko Road. The 
highest PH at room temperature was recorded in Siluko Road (6.90) and lowest in New Be nin -
Ugbowo Road (8.70) while conductivity (µs/cm) was highest in New Benin -Ugbowo Road (519) 
and lowest in Siluko Road (203). While the highest Cl -1 (mg/l) was recorded against Ugbowo -
Lagos Road (141.65), Textile Mill Road revealed the lowest value (33.02) . The highest and 
lowest dissolved CO 4 (mg/l) were recorded against Ugbowo -Lagos Road (51.64) and Textile Mill 
Road (8.80) respectively. Similarly, Fe (mg/l) was highest in Ugbowo -Lagos Road (4.39) and 
lowest in Textile Mill Road (0.15). Aerobic mesophilic  count of the samples were highest in 
Upper Mission Road (5 x 10 4 cfu/ml) and lowest in Ugbowo -Lagos Road (2 x 10 3 cfu/ml) while 
coliforms were highest and equal in Siluko, Textile Mill and Upper Mission Roads with at (4 x 10 3 
cfu/ml) and lowest in Ugbowo -Lagos Road (2.3 x 10 3 cfu/ml). With the exception of Siluko Road 
with a value of (2 x 10 2 cfu/ml), no trace of e. coli was found in samples collected from other 
roads. Similarly, no traces of enterococus and yeast/fungi were detected in all the samples. It  is 
concluded that the physico -chemical conditions of floodwaters may have contributed to 
vehicular corrodibility while the aerobic mesophilic and coliforms states of floodwaters could 
pose health risks to pedestrians. It is recommended that the on -going u rban renewal should 
give sub -surface drainage priority.     
Keywords: Rainfall dynamics, floodwater, micro -organisms, physico -chemical properties and 
Benin City  
 
Introduction  
There is a consensus that global warming 
and climate change will lead to extreme  
weather events globally (Odjugo, 2000, 
OõHare, 2002). While some of these extreme 
weather events such as drought, 
desertification and hurricanes are region 
specific, the incidence of flood have not 
only increased but are occurring in 
different ecological zones globally making it 
ubiquitous. The increasing incidence of 
flooding in Nigeria has generated diverse 
research interests. Among the elicited 
research interests are flood adaptation 
(Ogba and Utang, 2008; Atedhor et al, 
2011), spatial variability of fl ood intensity 
(Odemerho, 1988).  
Flood hazards have been seen as a natural 
phenomena with its associated damages as 

the consequences of human action 
(ActionAid, 2006). The disastrous 
consequences of flood depend on the 
degree of human activities and occupa ncy 
in flood areas (Ogba and Utang, 2008). 
Unavoidably, the major streets in Benin City 
attract high degree of vehicular and 
pedestrian traffic. Most of the flooding in 
Benin City occurs along the major streets 
(Atedhor et al, 2011) which adversely affect 
vehicular traffic (Omiunu, 1988).  
The environmental threat posed by flood is 
further aggravated in urban areas due to 
the poor conditions of drainage facilities. 
Although channel constriction accentuates 
flow levels in terms of depth and width 
(Betts, 1999 ), the exposed nature of most 
drainage systems make them susceptible to 
siltation and blockage arising from 
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collection of indiscriminately disposed 
refuse. Apart from the health risks 
occasioned by contact with contaminated 
floodwaters, vehicles are subjec ted to 
corrosion arising from repeated exposure. 
This paper therefore examines the 
microbial and physico -chemical 
characteristics of flood water in some major 
streets in Benin City.  
Implications and the way forward  
The flood -prone major streets in Benin C ity 
selected in this study enjoy high vehicular 
traffic. The PH values of the floodwater 
samples, especially that of Siluko Road by 
Teachers House, the high amount of Cl -1 

mainly in Ugbowo -Lagos Road by Tom Line 
Construction Company and New Benin -
Ugbowo Ro ad by Okhoro Junction, the high 
level of dissolved CO 4 in Ugbowo -Lagos 
Road by Tom Line Construction Company 
could trigger the corrosion of the metallic 
components of the huge vehicular traffic 
that ply the busy major streets of Benin City. 
The dissolution  of CO 4 in water leads to the 
formation of carbonic acid which aids 
corrosion of vehicles and weaken the 
cohesiveness of the asphaltic makeup of 
the roads. Also, the high conductivity and 
the Fe of the floodwaters, especially in New 
Benin -Ugbowo Road by Ok horo Junction 
and Ugbowo -Lagod Road by Tom Line 
Construction Company are catalysts for 
vehicular corrodibility. For example, ferrous 
oxides are known to form when Fe combine 
with atmospheric oxygen (O 2). However, it 
is instructive to note that these physic o-
chemical parameters and the activities of 
microorganisms in the floodwaters are not 
isolated in producing favourable corrosive 
solutions. Rather, it is the combined 
reaction of these factors that attack the 
metallic components of vehicles and also 
weaken  the binding force of roads. The 
physic -chemical properties of the 
floodwater samples examined in this paper 
corroborates the indices of vehicular 
corrodibility reported in Omiunu (1995) in 
which Benin City and some other major 
cities in Nigeria were shown  to have high 
corrosive effects of Peugeot series (table 
4). Apart from the corrosive effects of the 
floodwaters on the metallic components of 
vehicles, the microorganisms in the 
contaminated floodwaters could pose 
health risks to stranded pedestrians who 
wade through the floodwaters, especially 

when the degree of flooding render the 
streets impassable to vehicular traffic 
which occasion disruption of intra -city 
transport services. Since water has been 
identified as principal agent for many 
tropical disease s (Alm et al, 1993), contact 
with floodwater could pose health risks to 
pedestrians, especially dermatological 
infections. Furthermore, increasing rainfall 
and flooding provide breeding ponds for 
mosquitoes (de Sylva, 1993). It is therefore 
recommended tha t the on -going urban 
renewal in Benin City should give sub -
surface drainage priority.   
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PROSPECTS OF CARBON (IV) OXIDES POWER PLANT IN NIGERIA 
CONTEMPORARY 
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The prospect for carbon power plant was studied due to the needs for sustainable energy 
supply. Using the various potential of CO 2 generations from the industries, domestic and 
contemporary environment, the data obtained from the departm ent of petroleum resources, 
Victoria Island, Lagos, Nigeria from 2003 -2009 showed that huge potential exist for the 
generation of MWh of electricity per year. Using this energy source, up to about 10% of national 
electricity production could be produced th rough this means per year. Also the tendency for 
global warming effects is reduced. The level of pollution caused by direct exposure of CO 2 to 
atmosphere will also be reduced. Hence, given the appropriate environment and tools required 
the potential for ca rbon power plant is highly imperative and can contribute to energy need of 
the country.  
Key words: Global warming, climate change, CO 2 emission, sustainable electricity, power plant  
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Abstract  
Our world is experiencing some turmoil in terms of the ever -increasing rate  of environmental 
degradation and its effects on social, economic and political development. Many regions of the 
world are experiencing increased environmental challenges which some have attributed t 
failure on the part of past leaders to articulate an ade quate environmental policy that would be 
both pro -active and practical. Policy analysts have suggested that understanding the 
environmental implications of some of our past decisions would have saved us from some of our 
current travails in terms of environ mental despoliation.  
The questions are: What could have been the policies? How are they to be articulated in order 
to avil both leaders and practitioners to the benefits of environmental protection? What will be 
their eventual effects on socioeconomic deve lopment?  
This paper tries to develop a framework for environmental policy that will lead to sustainable 
national development in most countries, taking its focal point as Nigeria. Its purpose is to draw 
attention to some best practices as well as invite th e reader to certain aspects of environmental 
policy analysis.  
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Abstract  
The study was used to develop and assessed the potential and viability of employing solar 
energy resources for power generation at two sites in L agos State, Nigeria. Data for the 
analysis were obtained from the Nigeria meteorological agency and the National Aeronautics 
and Space Administrationõs satellite Goddard Earth Observatory System (GEOS-1) Multiyear 
time series database for Ikeja and Lagos I sland respectively. The outcome showed that huge 
potential exist for solar -electricity generation at the sites and the cost benefit analysis showed 
that solar -electricity production at the sites is economically viable. Suggestions which could 
lead to the p romotion and utilization of solar energy resources in Lagos state were proposed.  
Keywords: Global solar radiation, sunshine hour, renewable energy resources, solar -
electricity, Ikeja, Lagos, Nigeria  
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Abstract  

The use of brewery spent grains (BSG) as flour supplement in baking bread and its effects on 
the bread quality have been investigated.  The fiber content o f the bread supplemented with 
different percentage of brewery spent grains increased as the addition level increased.  Bread 
prepared with BSG in the range 3 to 6% resulted in better properties in terms of colour, quality 
and overall sensory score as compa red to those made with brewery spent grains of higher 
percentage. Nutritional evaluation inferred preference for 3 and 6% BSG integration.  

 
Keywords : Brewery spent grains, breadquality, dietary fibre, flour, food supplement
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INTRODUCTION  

Brewery Spent Grai ns (BSG) is the 
main by -product of the brewing industry 
and also an important source of protein and 
fiber in developing countries.  Brewery 
spent grains could be used to increase both 
dietary fiber and protein in human nutrition 
through its application in some formulated 
foods.  The growing interest in the effect of 
dietary fiber on health has stressed the 
need to improve the protein quality of bread 
by adding different levels of BSG with flour 
(Finley and Hanamoto 1980; Addo et al. , 
1991; Bakhshi et al. , 1989; Kissel and 
Prenticer (1979).  

Most researchers (Cauvain and 
Chamberlain 1988; Gen et al. , 1990; Robert, 
1996; Victor Wu 1993; Wen -xue Zhang et al. , 
2005; Wen -xue Zhang et al. , 2007) have put 
brewery spent grains to several uses such 
as fish and animal  feeds and finds 
application in human foods such as biscuits 
in form of cookies.  

Bread is made from flour, water and 
yeast and other ingredients and then baked.  
It is widely consumed in most part of the 
developing countries of the world.  It is a 
good sou rce of energy due to its 
carbohydrate content. Many people receive 
16 percent of their daily energy 
requirements from bread (Ballester et al.,  
1984; Chandalia and Sheth, 1987; Kelsay, 
1978; Salama et al. , 1995).  Bread also 
contains a small percentage of p rotein and 
high Glyceamic Index (G.I) value which is a 
relative measure of how fast a given food 
raises blood sugar.  

Bread is obviously suited to the 
addition of nutritive substances vitamins 
and minerals and it has become necessary 
to make use of such foo d supplement as 
brewery spent grains to meet the demands 
of the rapidly increasing world population.  
The present study looks at the use of 
brewery spent grains as flour supplement in 
baking bread and its effect on the bread 
quality.  

CONCLUSION  

This stud y has shown that Brewery 
Spent Grains (BSG) at low concentration 
has great potential as a source of crude 
fiber and protein content in food systems.  
The blending of BSG significantly improved 
the dietary fiber of the baked bread.  
Increasing the level of dietary fiber 
significantly increased crumb firmness but 
decreased the degree of softening and 

bread volume.  The sensory evaluation 
showed better preference for 3 and 6% BSG 
breads as far as taste and overall quality 
were concerned.  The results demonstra ted 
the importance of supplementing BSG in 
stable foods such as bread.  This BSG 
utilization could be useful in the developing 
world where large segments of the 
population are in urgent need to increase 
their daily protein intake.  
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Abstract  

 
This paper examines occupational health and safety in the oil and gas industry in Nigeria. The 
objectives of the study are to investigate the various types of hazar ds that oil workers are 
exposed to, the effects of these hazards on the health of the workers, the effectiveness of the 
existing means of mitigating these hazards, and the adequacy of the legislation that impacts on 
the provision of occupational health and  safety in the oil gas industry in the country. In the 
course of the study, two hundred and seventeen (217) workers in the oil and gas industry were 
randomly selected for the purpose of questionnaire administration. Analysis of data was carried 
out using t he SPSS. The results showed that workers are exposed to various hazards in their 
workplaces. The paper therefore, recommends the provision of fire extinguishers in 
workplaces, health assessment of all workers, the provision of appropriate health facilities  and 
the enforcement and strengthening of existing legislation to mitigate these hazards.  
 
Key words: Occupational Health, Safety, Oil and gas industry.  
 
Introduction  
 Occupational health and safety is a 
cross -disciplinary area concerned with 
protecting t he safety, health and welfare of 
people engaged in work or employment. 
The goal of all occupational health and 
safety programmes is to foster a safe work 
environment. As a secondary effect, it may 
also protect co -workers, nearby 
communities, and other memb ers of the 
public who are impacted by the workplace 
environment ( http://wikipedia.com ). Since 
1950, the International Labour Organization  
(ILO) and the World Health Organization  
(WHO) have shared a common definition of 
occupational health. It was adopted by the 
Joint ILO/WHO Committee on Occupational 
Health at its first session in 1950 and 
revised at its twelfth session in 1995. The 
definition reads: "Occupational health 
should aim at: the promotion and 
maintenance of the highest degree of 
physical, mental  and social well -being of 
workers in all occupations; the prevention 
amongst workers of departures from good 
health caused by their working conditions; 

the protection of workers in their 
employment from risks resulting from 
factors adverse to health; the p lacing and 
maintenance of the worker in an 
occupational environment adapted to his 
physiological and psychological 
capabilities; and, to summarize, the 
adaptation of work to man and of each man 
to his job"  (http://wikipedia.com).  
 The term safety has been defined 
and envisioned by many experts and 
authorities since the industrial revolution. 
Some authorities regard safety as the 
deliberate endeavour undertaken by a 
group or individual to promote specific 
precautionary measures against damage, 
injury or acci dent. To a vast majority of 
persons, the term safety has to do with 
precaution from injuries or accidents that 
could lead to deformities or disabilities on 
the human body. Generally safety is a 
condition of being protected from dangers 
and harms (Rim -Rukeh , 2009). It is also a 
situation of being free from hazard and all 
conditions that have the potential of 
causing damage, harm or injury. As a 

http://wikipedia.com/
http://en.wikipedia.org/wiki/International_Labour_Organization
http://en.wikipedia.org/wiki/World_Health_Organization
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matter of fact, the term safety does not 
imply the total elimination of all risks or 
danger, but the elimination of  unnecessary 
risks.  
 Health is a general condition of a 
person in all aspects. The World Health 
Organisation (WHO), in 1948, defined health 
òas a state of complete mental, physical and 
social wellbeing and not merely the 
absence of disease or infirmity. 
(http://en.wikipedia.org/wiki/health ). 

Over the years the oil industry has 
made a variety of contributions to the 
Nigerian economy. These include the 
creation of employment opportunities, local 
expenditure o n goods and services, 
contribution to government revenue, 
contribution to gross domestic product 
(GDP), contribution to foreign exchange 
reserves, and the supply of energy to 
industry and commerce. 
(http://www.ogbus.ru /eng/ ) 
  Logically, the oil and gas industry is 
one of the riskiest industries when it comes 
to health and safety of employees. 
Interruptions in oil production caused by 
fires and accidents easily lead to significant 
economic losses, and potential hazards  to 

humans and the environment (Ahlang, 2005 
as cited in www.ivythesis.com ). Working in 
oil refineries basically exposes employees 
to benzene and naturally occurring 
radioactive material (NORM ), substances 
that are  dangerous to health (Markussen, 
2003 as cited in www.ivythesis.com ).  

Why much has been written on the 
environmental impacts of oil exploration 
and exploitation in Nigeria, the impact of the 
oil and gas industry on  the health of its 
workers has not been paid the necessary 
attention.   

Conclusion   
This paper examined occupational health 
and safety in the oil and gas industry in 
Warri. From the survey, it was found that oil 
and gas workers are exposed to many 
hazards despite the existing legislations 
enacted by government to impact on the 
provision of occupational health and safety 
in the industry. Given the place of the oil 
and gas industry in the Nigerian economy, 
there is the urgent need to mitigate the 
adverse effe cts of oil and gas on the health 
of workers.  
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Abstract.   
Decreasing supplies of locally available quality aggregate in many regions around the world 
coupled with the growing concern over waste disposal and the unsuitable nature of clay soil as 
high way construction material have resulted in greater use of RAP -lime stabilized clay for road 
construction. This paper present the results of  the laboratory evaluation of the characteristics 
of RAP-lime stabilized clay soil, using 2 ð 8% lime, subjected to British Standard Light (BSL) 
compactive effort to determine their index, compaction and california bearing ratio (CBR) 
results. The result of the laboratory tests show that the properties of clay improved when 
stabilized with RAP with 2 - 8% lime. The part icle size distributions improved from poorly graded 
clayey SAND for 100% clay which fall under AASHTO classification A -2-6 to well graded sandy 
GRAVEL which falls under AASHTO classification of A -1-a, using up to 8% lime.  The CBR results 
obtained from the study show that using the Nigerian General Specifications, 180% CBR value 
criterion, the maximum CBR values of 36.56% (unsoaked) for 90% RAP + 4% clay + 6% lime and 
34.23% (soaked for 24 hours) for 90% RAP + 2% clay + 8% Lime mix proportions can be used as  
subgrade and subbase materials.  
 
Keywords: California bearing ratio, clay soil, highway pavements, reclaimed asphalt 
pavements, stabilization.  
 
INTRODUCTION  
        In developing countries the biggest 
handicap to provide a complete net work of 
road syste m is the limited finances available 
to build road by the conventional methods. 
Therefore there is a need to resort to one of 
the suitable methods of low cost road 
construction, followed by a process of 
stage development of the roads, to meet the 
growing ne eds of the road traffic. Thus 
apart from affecting economy in the initial 
construction cost of lower layers of the 
pavement such as sub -base course it 
should be possible to upgrade the low cost 
roads to higher specification at a later date 
without involvin g appreciable wastage, 
utilizing the principle of pavement 
construction in stages. The construction 
cost can be considerably reduced by 
selecting local materials including soils for 
the lower layers of the pavement such as 
the sub -base course. If the stabi lity of the 
local soil is not adequate for supporting 
wheel loads, the properties are improved by 
soil stabilization. (Khanna and Justo, 2001).  
         The stability and serviceability of most 
engineering project or structure depends 

largely on their foun dation and the bearing 
capacity of the soil that supports them 
(Chesworth, 2008). The stability and 
strength of structures would affect 
standard as stipulated in the engineering 
code of practices.  
          A road pavement may serve its 
intended purpose if  the foundation or sub 
grade meets the minimum standard in the 
highway codes. From road note 29, (1970), 
a sub -grade with a California bearing ratio 
(CBR) of 2% or less is termed a weak 
material, while those with CBR values 
between 3 ð 15% are normal and t hose from 
15% and above are said to be very stable. 
However, Nigerian General Specification 
for Roads and Bridges in Nigeria (1997) 
however, recommended a minimum CBR 
value of over 80% for base materials, 30 -
80% for subbases and 10 -30% for subgrade.  
          Massive road construction has 
depleted once plentiful aggregate supplies 
and continuing to exhaust the valuable 
resources to rebuild existing roads only 
propagates and accelerates the problem 
(Hanks and Magni, 1989). Mostly, 
aggregates either from dist ant quarries, at 
great expense or from local sources offers 
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only marginal quality and conserving virgin 
construction materials through recycling 
with lime make not only smart but economic 
and strategic sense. Additionally, if old 
asphalt and road base mate rials are not 
recycled, they must be disposed of or 
stockpiled, increasing transportation cost; 
and utilizing valuable land space and 
increasing environmental and health 
hazards. Recycling with lime makes the 
reconstruction of old roads a largely self -
sust aining process. Due to the excessive 
cost of new materials, a new method of 
design had to be sought and new materials 
introduced. Some researchers ( Ola, 1983;  
Schroeder, 1994; Osinubi, 2000; Osinubi et 
al., 2009; Osinubi and Edeh, 2011) tried with 
soils, w hich are available everywhere 
(Kolhe, 2008).  
          Reclaimed asphalt pavement (RAP) is 
an existing asphalt mixture that has been 
pulverized, usually by milling, and is used 
like an aggregate in recycled asphalt 
pavement (Jeff and Miles, 2006). During 
pavement rehabilitation and reconstruction, 
large quantities of this materials are 
generated especially when asphalt 
pavement are removed. RAP is the term 
given to reprocessed and/or removed 
pavement materials containing asphalt and 
aggregates. These materi als are generated 
when asphalt pavements are removed for 
reconstruction, resurfacing, or to obtain 
access to buried utilities. The binder in the 
RAP after several years of service, 
becomes aged and much stiffer than 
desired. The degree of aging depends on 
many factors, such as temperature, air void 
content of the mixture, and chemical 
composition of the binder. The aged 
bitumen present in a RAP has physical 
properties that make it undesirable for 
reuse without modification (Chen et al., 
2007). Experience ha s indicated that the 
recycling of asphalt pavements is a 
beneficial approach from technical, 
environmental, and economical 
perspectives (Chen et al., 2007). This has 
made the recycling of pavement materials 
to become a very viable alternative to be 
conside red in road maintenance and 
rehabilitation with the conservation of 
resources, preservation of the environment, 
and retention of existing highway 
geometrics; are some of the other benefits 
obtained by reusing pavement materials 

(Taha et al., 2002). As a ge neral rule, 
Engineering Technical Letter, ETL (1999) 
considers RAP as a non hazardous material 
except when the pavement is constructed 
with a hazardous material as one of the 
components. Properly crushed and 
screened RAP consists of high -quality, well -
grad ed aggregates coated by asphalt lime 
(FHWA, 2008).  
          Reliable figures for the generation of 
RAP are not readily available from state 
highway agencies or local jurisdictions. 
Based on incomplete data, it is estimated 
that as much as 45 million metr ic tons (45 
million tons) of RAP may be produced each 
year in the United States of America, USA. 
(FHWA, 1995) and the percentage of RAP in 
hot mix normally varies from 10 ð 50% (ETL, 
1999; Jeff and Miles, 2006; Udelhofen, 
2006). This indicates that majorit y of the 
RAP generated may be stockpiled for use at 
a later time or disposed as a waste material. 
In Nigeria however, RAP generated during 
highway reconstructions and rehabilitations 
are spoiled along road alignments and the 
statistics of the amount of RAP  generated is 
not documented. The safe disposal of waste 
is increasingly a major concern around the 
world, even with the awareness of the 
importance of recycling, the volume of 
waste materials including RAP, continues to 
grow. The use of waste materials, 
particularly RAP in the construction of 
pavements has benefits in not only reducing 
the amount of waste materials requiring 
disposal but can also provide construction 
materials with significant savings over new 
materials (Schroeder, 1994). Because of 
the la rge volumes of materials required for 
construction, pavements have been 
favorable structures for the recycling of a 
wide variety of waste materials. Hence, the 
use of RAP can actually provide value to 
what was once a costly disposal problem. 
Initially, thi s recycling was limited to the re -
use of materials removed from previous 
pavement structures such as: recyclable 
asphalt pavement, recyclable portland 
cement concrete and various base course 
materials but recently various other 
materials, not originating o r associated with 
pavements, have come into use, either as 
additives or pozzolan to improve the 
properties of the RAP for use in pavement 
surfaces or sub -surface materials.  
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          Pavement rehabilitation and 
reconstruction generates large quantities 
of  reclaimed asphalt pavement (RAP) 
aggregate, and recycling into new asphalt 
paving mixtures is the predominant 
application. Though RAP acceptance in 
road bases and subbases has been limited 
because of the lack of laboratory and field 
performance data (Taha  et al., 2002).  In the 
United States of America, more than 50 
million tons (45.36 million Mg) of asphalt 
paving material are milled annually and 
recycling into new asphalt paving mixtures 
is the major use (Galal, 2007).  
          The properties of RAP ar e largely 
dependent on the properties of the 
constituent materials and asphalt concrete 
type used in the old pavement. Since RAP 
may be obtained from any number of old 
pavement sources, quality can vary. Excess 
granular material or soils, or even debris, 
can sometimes be introduced into old 
pavement stockpiles. The number of times 
the pavement has been resurfaced, the 
amount of patching and/or crack sealing, 
and the possible presence of prior seal coat 
applications will all have an influence on 
RAP composit ion. Quality control is needed 
to ensure that the processed RAP will be 
suitable for the prospective application. 
This is particularly the case with in -place 
pavement recycling (FHWA, 2008) . 
Stabilizing the old asphalt surface granular 
base with cement cre ates a strong 
foundation for the pavement hence there is 
little need for material to be removed or 
added. The old, brittle asphalt when 
pulverized becomes òblack graveló that will 
bond to hydrated lime readily (Kallas, 1984). 
Research has established typic al range of 
particle size distribution, physical, 
chemical, engineering and mechanical 
properties of  RAP (Hanks and Magni, 1989; 
FHWA, 2008; Chen et al., 2007; Roberts et 
al., 1996; Tyrion, 2000; Karlsson and 
Isaacsson, 2006; FHWA, 1993; Richard and 
Smith,  1980; Decker and Young, 1996; 
Noureldin and Wood, 1989; Senior et al., 
1994) . 
          Clay soil is one comprised of soil 
particles that are extremely fine (0.02mm in 
diameter). The particles are extremely 
closely packed, which does not allow much 
"pore space" within the soil (Craig, 1992; 
Das, 1998). Expansive soils of clay out -crop 
in large  areas and these clays have caused 

persistent difficulties in road construction 
that are common occurrences worldwide. 
The common problem is volumetric change 
associa ted with such clay soils when 
subjected to water content. In the light of 
the maintenance cost that will follow the 
road repairs accentuated by the presence 
of the expansive clay, methods of treatment 
must be evolved to eliminate or reduce the 
effect of so il volume change on the overall 
formation of the road structure. It has been 
found by several studies that stabilization 
with lime reduces soil plasticity, increases 
strength and durability, decreases water 
absorption and swelling (Bell, 1996; 
Nalbantoglue , 2000; National Lime 
Association, 2001 ) .These chemical 
processes modify the soil structure 
whereby larger grain aggregates are 
formed leading to several advantages in the 
suitability of the soil for foundations or road 
construction ( Al-Khashab and Al -Hayalee, 
2008 ). 
          This study considered the 
characterization of RAP -lime stabilization of 
clay soil, for use as highway pavement 
materials.  
CONCLUSIONS  
          Experimental approaches have being 
used to assess the suitability of RAP -lime 
stabilized clay soil as highway pavement 
construction materials.  
          The Nigerian General Specificationõs 
criterion of 180% CBR value for highway 
base materials was not satisfied. However, 
the maximum CBR values of 36.56% 
(unsoaked) for 90% RAP + 4% clay + 6% l ime 
and 34.23% (soaked for 24 hours) for 90% 
RAP + 2% clay + 8% Lime mix proportions 
can be used as subgrade and subbase 
materials.  
          The particle size distributions 
improved from poorly graded clayey SAND 
for 100% clay which fall under AASHTO 
clas sification A -2-6 to well graded sandy 
GRAVEL which falls under AASHTO 
classification of A -1-a. 
          The plasticity of the material improved 
with increased lime, decreased clay and at 
a fixed RAP contents in the mix proportions.  
          The peak spe cific gravity of 2.5 for the 
RAP-lime stabilized clay soil was obtained 
60% RAP + 38% clay + 2% lime mix 
proportion . 
          The MDD for RAP -lime stabilized clay 
however increased from 1.71 Mg/m 3 for 20% 
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RAP + 76% clay + 4% lime to 2.02 Mg.m 3 for 
70% RAP + 22% clay + 8% lime mix 
proportions with corresponding OMC of 
18.11 and 12.03% respectively. While the 

OMC varied from 9.1% for 70% RAP + 26% 
clay + 4% lime to 18.11% for 20% RAP + 76% 
clay + 4% lime and 20% RAP + 74% clay + 
6% lime mix proportions.  
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Abstract  
This paper attempts to assess the impact of bush burning on the environment, with specific 
focus on the relationship of bush b urning and the emergence of savannah grasses in a tropical 
rain forest vegetation zone.  Although bush burning is widely researched in many areas in 
Nigeria having forest reserves and extensive arable agricultural practices, yet little is known 
about its o ccurrence and impact in Orhionmwon Local Government Area of Edo State. The 
study seeks a most appropriate approach in tackling the problem of bush burning, with 
particular reference to cultural practice and environmental conservation. Findings were based 
on data collected through structured observation and interviews of farmers in the locality. 
Traditional arguments of the locals for bush burning as a process of land preparation for 
cultivation are evaluated against environmental implications of bush burnin g. The findings 
revealed that the traditional argument in support of bush burning is based on the simple reason 
of convenience and cultural practice. Despite traditional claims of convenience in the use of fire 
in land preparation, our findings revealed th at the negative impact of bush burning which is the 
invasion of savannah grasses on farmland far outweigh the farmersõ convenience. The paper 
recommends better awareness and enforcement of existing legislations on bush burning and 
concludes that alternativ e means of land preparation for cultivation should be adopted.  
Keywords: Bush clearing, Savannah grasses, Environment, Agricultural practice, Land 
preparation.  
 
Introduction  
  The environment is the aggregate of 
all the external conditions and influences 
affecting the life and development of 
organisms, in this case, man. In order 
words, the environment of man means the 
surroundings in which he lives. The 
concept of sustainable development 
means maintaining a delicate balance 
between meeting human needs and  
preserving natural resources and 
ecosystems on which we and future 
generations depend. There are over a 
hundred definitions of sustainable 
development, but the best known is the 
one provided by the World Commission on 
Environment and Development (WCED) 
wh ich defined sustainable development as 
the "Development that meets the needs of 
the present without compromising the 
ability of future generations to meet their 
own needs."  What this means is that, in the 
long term, responsible use of natural 
resources now  will help ensure that there 
are resources available for sustained 
growth far into the future. Sustainable 
development implies economic growth 
together with the protection of 
environmental quality, each reinforcing the 
other. The guiding rules are that peo ple 
must care for the environment and take no 
more from nature than it can replenish. 

This in turn means adopting development 
paths and practices that respect and work 
within nature's limits. The concept of 
sustainable development can be broken 
into three constituent parts; one of which 
is environmental  sustainability . Embedded 
in t his is agricultural sustainability. 
Sustainable agriculture can be simply 
defined as environmentally friendly 
methods of farming that allow the 
production of crops or livestock without 
damage to the farm as an ecosystem. 
Apart from this, it also prevents t he 
adverse effects on soil, water supplies, 
biodiversity, or other surrounding natural 
resources. The concept of sustainable 
agriculture is an intergenerational one in 
which we pass on a conserved or improved 
natural resource base instead of one 
which has been depleted or polluted.  

Conclusion and Recommendations  
 Orhionmwon Local Government 
Area of Edo State has a vast agricultural 
land. The villages that were selected for the 
study generally practiced extensive 
subsistence agriculture particularly land 
ro tation or bush fallowing system of 
farming. This involves using a portion of 
land for farming in one year and then left it 
to fallow for a number of years before 
returning to farm on that portion of land 
again. Since the farmersõ population in the 
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area is increasing, the fallow period is 
getting shorter. Also, large parcels of 
farmland are being used for oil palm 
plantations each year especially by the rich 
farmers. This tends to shrink the land 
available for land rotation practice and 
consequently short fa llow period. Bush 
burning is widely used as a method of land 
preparation after clearing. But 
indiscriminate bush burning has exposed 
the land to the invasion of savannah 
grasses, particularly Siam weed, Elephant 
and Guinea grasses. Invasion of these 
weeds has changed the farming practice of 
the study area. Farmers are adapting to the 
new agricultural environment by 
intensifying weeding exercise and 
employing the use of chemicals and fire in 
weeds control. However, these techniques 
seem not to effectively pu t the invasion of 
savannah grasses under control. It is on the 
basis of these findings that the following 
recommendations are made.  
ü Vigorous war against bush burning 

(WABB) should be carried out in the 
local government area on a sustained 
basis both in the  mass media and 
public rallies by the state and local 
governments. Village heads should 
sensitize their subjects against bush 
burning particularly during the dry 
season on a yearly basis by sending 
out town criers as a way of reminder. 
Heavy fine should be  imposed on 
anyone caught causing indiscriminate 
bush burning.  

ü The state government should create a 
special division in the Stateõs Fire 
Service with the mandate of training 
and equipping staff in fighting bush or 
wild fire as it is done in the developed 
world.  

ü Farmed parkland vegetation should be 
encouraged particularly along 
motorable farm roads and bush paths 
since indiscriminate bush burning has 
been found to occur mostly from 
roadsides and bush paths.  

ü Both the state and local governments 
should, as a  matter of urgency, 
legislate against cattle grazing in 
farmland of Orhionmwon Local 
Government Area.  

ü The local government authority should 
utilize the vast wooded grassland in the 
south eastern part of the local 
government area as a commercial 
rangeland f or cattle ranching.  

ü The state and local governments 
should acquire and rent out tractors to 
the local farmers at subsidized rate for 
land preparation.  

ü Since cassava has been found to be 
resistant to savannah grasses, it 
should be cultivated as hedges to 
pr otect other food crops with less 
resistant to savannah grasses in mixed 
crops farms.  

ü A 2 ð or 3 ð year crop rotation in one 
farm should be practiced instead of the 
traditional land rotation which involves 
bush fallowing. Land preparation for 
crop rotation in old farms will not 
necessarily involve burning.  

ü The traditional method of bush fire 
prevention which involves the 
construction of pathway around the 
boundary of newly cleared farm before 
setting the plot on fire should be 
encouraged and as a rule, clea red farm 
plots should not be set on fire until late 
March or early April.   

ü Existing Stateõs and National 
legislations on bush burning should be 
enforced. The government should 
carry out mechanized land preparation 
for the local farmers to buy.  

If these r ecommendations are not urgently 
implemented the secondary 
(anthropogenic) forest which constitutes 
the vast agricultural environment of 
Orhionmwon Local Government Area will 
very soon become a tropical grassland with 
severe consequences on the local 
agricu ltural practices.  
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ABSTRACT  
Population and water production data on Lagos  State between 1963 and 2006 were 
collected, and used for trend and projection analyses. Land use/Land cover maps of 
1975, 1995 and NigeriaSat -1 imagery of 2007 were used for land use change analysis. 
Temperature, rainfall and relative humidity (RH) data b etween 1960 and 2006 (46years) 
and evaporation between 1965 and 1999 (34years) were collected and used to depict  the 
temporal climatic variation and the likely future scenario. Inferential statistics and GIS 
tools were used to generate the results for the study. The population of Lagos State 
increased by about 557.1% between 1963 and 2006, and correspondingly, safe water 
supply increased by 554%. This indicates that water demand has outpaced the supply 
over the years considering the population growth rate. Currently, 60% of domestic water 
use in urban areas of Lagos State is from groundwater while 75% of rural water is from 
unsafe surface water. Between 1975 and 2007, urban land use increased by about 
235.9%. The 46years climatic records revealed that temper ature and evaporation 
respectively increased and decreased slightly while rainfall, and Relatively Humidity (RH) 
decreased consistently. Nevertheless, the evidence of thermal discomfort in the 
metropolitan area cannot be disputed. Based on the current tren ds, the Lagos State 
population and required water are expected to increase to about 19.8millions and 
2.42m/m 3/d respectively by the year 2026. Rainfall is likely to decrease by -6.68mm while 
temperature will increase by 0.95 0C by 2026. Urban land use is ex pected to increase by 
about 20% with expectation of serious congestion in the suburb areas. With these results, 
over 50% of the urban inhabitants will be highly water poor in years to come if the present 
trends continue unabated.  
 

Key Words: Challenges, cl imate, scenario, urbanization and water supply  
 
Introduction  
In spite of Manõs remarkable advances in 
science and technology, his economic and 
social well -being still depend on weather 
and climate. D ifferent time and spatial 
scales studies on annual distr ibution and 
variability of climatic variables, urban land 
use and population have shown to have had 
substantial impact on water supply 
(Adeyemi, 2000, Vorosmarty et al , 2000 and 
Ayeni et al , 2011 ). About 75% of commercial 
energy is consumed in urban and pe ri -
urban areas. In addition, about 80% of all 
waste is generated from the cities and 
about 60% of Greenhouse Gas Emissions 
that causes global climate change emanate 
from cities (El -Sioufi 2010). Extreme 
weather patterns such as erratic rainfall, 
temperatur e and other climatic factors 
fluctuations/inconsistencies  are inherent 

characteristics of climate and such 
fluctuations have had diverse effects such 
as drought and flood and more importantly 
on water supply  (Olaniran, 1990; Adejuwon, 
2004  and Kilsby et al , 2007) . For instance, 
availability of surface water or shallow 
groundwater depends on the precipitation 
(EEA 2007 and IPCC 2008). Therefore, 
increasing severe weather risk and its 
threats to human settlements has become a 
great concern especially in coast al areas 
such as Lagos. Each and every day, climate 
refugees from rural areas that have been hit 
by drought or flooding intensify migration to 
the cities. Essentially, majority of rural 
population who are characterized with poor 
health conditions, unemploy ment or social 
segregation are more vulnerable to the 
effects of climate change and therefore, 
tend to migrate to cities within or outside 
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their countries e.g. migration from far 
northern Nigeria states (e.g. Sokoto, Kano, 
Borno) to Lagos State. The UN pre dicts that 
there will be millions of environmental 
migrants by 2020, and climate change is 
one of the major drivers. Therefore, there is 
no doubt that climate change aggravates 
existing socio -economic and environmental 
problems especially pressure on water  
supply and many other new challenges 
(Arnell, 1999 and 2004; United Nations 
2009).  Climate change will therefore affect 
water resource base especially water 
availability, quantity, quality, timing, and 
distribution and other watershed services 
in as much availability of clean drinking 
water is a critical issue for most people in 
the world (Ringler, 2008 and USDA 2008). It 
will affect water utilities of people who rely 
on water for daily purposes. This is 
because, higher temperatures and reduced 
precipitati on levels will cause shortages in 
available supply due to slower recharge 
rates of groundwater resources and/or 
reduced availability of surface water. The 
worldõs urban poor are the most affected 
today and will be in future if the present 
scenario continue d. 
 
The above scenario describes the water 
situation in most parts of Lagos State. The 
provision of adequate safe water to the 
growing population of urban residents, 
especially the urban poor of Lagos State, 
remain one of the biggest challenges facing 
gove rnment and local authorities. Lots of 
efforts will be needed to bridge the gap if 
water demand in Lagos State should be 
met. Therefore, it is based on these facts 
that the impacts of such climatic variables, 
urbanization and population on water 
supply in L agos State Nigeria remain the 
focus of this research interest. T he paper 
also discusses various future associated 
risks without addressing the threatening 

climate change, rapid urban expansion 
problems and fast growing population 
issues.  
Conclusion and Su ggestions  

The solutions to the climate change threats 
on water supply sources lies in the hand of 
governments, corporate organizations and 
individuals by adopting various options for 
increasing water supply schemes and 
capacity as well as reducing greenho use 
gasses emissions. More water supply 
infrastructure should be planned and 
developed for future generation. This can 
be achieved by developing highly and 
efficient water supply scheme, 
encouragement of community water 
development and management strategie s. 
Higher efficiency appliances such as 
advanced wind turbines, solar 
photovoltaics and other renewable energy 
technologies  should be encourage d. Also, 
strategies to protect and restore  
threatened natural resources should be 
established  and global laws that protect 
them should also be enforced.  
 
In conclusion, the nature is a complex 
system while the future effects are difficult 
to predict. Conve rsely, lots of surprises 
should be expected. Drier may become 
either wetter or drier depending on their 
locations and vice versa. With the nature 
and complexity of global change coupled 
with rapidly increasing urbanization, the 
consequences are many and in  most cases 
deleterious to human and its environment. 
Future impacts on man become more 
difficult to predict because changes may be 
self -reinforcing with human being to cope 
within. While in some, it may be self -
canceling or self re -structuring but 
everyth ing will depend on todayõs plans.  
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Abstract  
 The Omo Biosphere Reserve situated in the eastern part of Ogun State in the Southwest, 
Nigeria offers a practica l demonstration of places that seek to reconcile conservation of 
biological and cultural diversity and economic and social development through partnerships 
between people and nature. The biodiversity resources of Omo Biosphere Reserve includes: 
forest elep hants (Loxodonta africana cyclotis), Red capped Mangabey, Mona Monkey, Red river 
Hog, Monitor Lizard, Black Cobra, Puff Adder, Tortoise, Snails, Crabs, and so on, many avifauna 
resources some of which are endemic to Omo, over 250 plant species inclusive of  Climbers, 
Grasses, Herbs, Shrubs, Orchids and palm species. Other ecotourism resources include rivers, 
caves, hills, a clement weather and serene environment, crafts and occupational activities of 
the people. Purposive sampling questionnaire survey method  was used to collate data from five 
communities in the biosphere enclave. The sampling population of 250 had a retrieval rate of 90 
percent. Result shows 170 of the respondents which represent 75 percent agree that the other 
forest resources should be used  to sustainably develop the biosphere reserve, 195 
respondents, which represent 86 percent know that the reserve has other resources beside 
timber that can be sustainably utilized, while 180 respondents representing 80 percent agree 
that a lot of effort ar e needed by all stakeholders to achieve success. The study recommends 
more committed stakeholdersõ activities to conserve biodiversity of the reserve, provide socio 
economic opportunities to the people and assist in reducing the acceleration of climate cha nge 
in the area.  
 
Keywords: Biodiversity, Biosphere Reserve, Ecotourism, Sustainability, Stakeholders, 
Resources.  
 
 
INTRODUCTION                                                                   
Biosphere reserves are reported areas of 
terrestrial and coa stal/marine ecosystems 
or a combination thereof which are 
internationally recognized within the 
framework of UNESCOõs Programme on 
Man and the Biosphere (MAB) (Statutory 
Framework of the World Network of 
Biosphere Reserves). Reserves are 
nominated by natio nal governments; each 
reserve must meet a minimal set of criteria 
and adhere to a minimal set of criteria and 
adhere to a minimal set of conditions before 
being admitted to the network. Each 
biosphere reserve is intended to fulfill three 
complementary func tions; a conservation 
function, to preserve genetic resources, 
species, ecosystems and landscapes; a 
developmental function, to foster 
sustainable economic and human 
development; and a logistic support 

function, to support demonstration 
projects, environme ntal education and 
training, and research and monitoring 
related to local, national, and global issues 
of conservation and sustainable 
development (UNESCO, 1996).  
Ecotourism is also being selectively 
introduced as an approach for conserving 
nature and maxi mizing the sustainable 
utilization of resources in protected areas. 
In practice, ecotourism has often attempted 
to simultaneously satisfy touristsõ desire to 
experience nature and maintain 
environmental conservation. Operationally, 
the success or failure o f ecotourism 
depends on a wide range of factors, 
including the status of natural and other 
tourism resources, the demand for nature 
tourism, the sustainable utilization of and 
impacts on natural resources, and the 
distribution of revenue generated by these  
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resources. Harmonizing and/or balancing 
these factors in order to preserve and 
develop natural resources in a sustainable 
manner is the most important purpose of 
ecotourism (UNDP, 1999).  
RECOMMENDATION  
 The study recommends very articulated 
approach to i ssues of conservation and 
sustainability particularly as it affects socio 
economic circumstances of the 
communities. All the stake holders must be 
committed to conserve biodiversity. 

Concerted efforts must be made to provide 
socio economic opportunities to  the people 
and assist in reducing the acceleration of 
climatic change in the area. The non -timber 
resources should be harnessed in a 
sustainable manner for the benefit of the 
people and the reserve. Stricter 
environmental laws must be enacted to 
discourag e indiscriminate felling of timber 
and hunting of fauna. The possibilities of 
economic empowerment of the people 
through REDD should be harnessed.  
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Abstract  
It was established that air pollution is caused by excessive concentration of one or more 
contaminants such as dust, smoke, fumes, gases, etc in the air which adversely affects human 
health, plants, animals or even damage to properties. These air pollutants are present in the 
atmosphere as solid, liquid or gaseous substances. The concentration of the air pollutants 
produces global warming, depletion of ozone layers, acid rain, acidification of soil, surface 
water and ground water, etc.  
Because of t he adverse effects in the short - and/or long - term, there is need for proper control 
and monitor of air pollution both locally and globally. Hence, the research paper then examined 
the problem of identifying the appropriate distributional form for air poll ution concentration 
data of which Weibull distribution is found to be more appropriate. For the distribution a simple 
empirical model, which yields approximations to the relative root mean square error of the 
percentile estimates against sample size and pa rameter values, was developed and 
demonstrated. Thus for the distributional model, an estimate of the relative error associated 
with evaluating high pollutant levels may be readily determined.  
 
Keywords:  air pollution, global warming, ozone layers, acid ra in, Weibull distribution  
 
 
INTRODUCTION  
The atmosphere or air is normally 
composed of approximately 78% nitrogen, 
21% oxygen and 1% mixture of carbon 
dioxide, water vapour and small quantities 
of inert gases like argon, neon, helium 
among others. The atmo sphere is known to 
be a significant component of the natural 
environment because it provides all the 
gases necessary for the sustenance of all 
forms of life in the biosphere. The 
atmosphere also filters the incoming 
ultraviolent rays, protect the earthõs 
surface and prevent the earth from 
becoming too hot. As well known, the 
atmosphere may be divided into four 
distinct layers having varying 
characteristics of temperatures and 
combination of gases.  
 
 
CONCLUSION AND RECOMMENDATION  
Due to the adverse effects i n the short - 
and/or long - term, there is need for proper 

control and monitor of air pollution both 
locally and globally. As examined the 
problem of identifying the appropriate 
distributional form for air pollution 
concentration data of which Weibull 
distri bution is found to be more appropriate 
since it makes use of the location, the shape 
and the scale of environmental air pollution 
and the pollutants.  
It is therefore recommended from the 
studies of Weibull distribution that for 
proper management of air pol lution:  
ü There should be drastic reduction in 

terms of scale in the consumption of 
fossil fuels and other sources of air 
pollution.  

ü More advanced and efficient 
technologies should be developed, 
so that  maximum energy may be 
derived from the existing fossil  fuels 
and the emission of air pollutants at 
all locations should be minimized.  

ü Serious efforts should be made to 
promote reduction in the production 
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