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EDITORIAL

Driven by curiosity and speculation as well as quest for new facts and
principles, Pure Sciences stop at the development of general laws of nature and
are less concerned with the practicality of their results or finds. Applied
sciences take over from there, seeking the practical use of scientific knowledge
and, therefore, forming the bridge between sciences and development. With
the growth of the chemical and electrical power industries in the 19" century,
scientific knowledge became of direct use in solving problems and the
development of products.

The Journal of Applied Sciences and Development was born to
publish materials on the areas bordering in the output of Applied Sciences as
they relate to development of the society. It is a biannual published April and
October beginning from 2010. However, due to high rate of rejection of low-
standard papers, we could not publish Volume 1 Number 2 of October 2010.
Rather, we rolled the qualified articles to form part of the Volume 2 Number 1-
2 of October 2011. As usual, the current Issue, Volume 3 Number 1-2 of
October 2012, is loaded with avariety of sound articles covering contemporary
issues in Applied Sciences (including Environment, Transport Management,
and Health) and Devel opment.

In the first paper, Chima Theresa Isife (Mrs), a Research
Fellow/Lecturer with the Institute for Development Studies, Enugu Campus,
University of Nigeria, Nsukka, reviews water pollution and sustainable
development in Nigeria. The author noted that water pollution has continued
to impact adversely on heath and sustainable development in developing
countries. In Nigeria, patronage of hospitals and other health care facilities is
on the increase due to water-borne diseases arising from contamination of
water sources, which defy public policy and maorly unco-ordinated and
poorly monitored interventions. It is recommended that mechanism be put in
place to sensitise policy-makers on the challenge of water pollution to health
and sustainable development in Nigeria.

In the second paper, Dr. Uche Ajator, former Head, Department of
Quantity Surveying and Cost Analysis, Enugu State University of Science and
Technology (ESUT), visited the increasing rate of project failure, cost and time
overruns, which is raising a wave of public concern in Nigeria. The author
took a comparative evauation of documentation practices in private and public
projects in Nigeria in order to unravel the quality of the documentation for
infrastructural development projects. Ten (10) private and ten (10) public
capital projects were surveyed. Fifteen (15) documentation quality variables
(DQV5) that are key to project actors were used to measure the documentation
implementation levels (DILs) and the index of project success (PSFS). The
results showed a general low quality documentation and dismal level of project
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success, without any significant difference in achievement between public and
private sector projects. The study recommended, among others, proper
procurement documentation, balanced and collaborative professional design
and construction team, which must admit inputs from work operatives, and the
application of information communications technology (ICT) in construction
documentation to generate and manage quality construction databases at al
stages.

In the third paper, Charles C. Eze, Research Fellow with the Institute
for Development Studies, Enugu Campus, University of Nigeria, Nsukka,
evaluated the effectiveness of communication strategies for eradicating malaria
among antenatal women in Enugu metropolis, Nigeria. Results showed that
the media messages on malaria eradication were not only clearly understood by
the studied segment of the target audience, antenatal women, but the messages
also addressed the critical questions on the minds of the target audience. What
is more, the messages are educative, informative and illuminative. Again, the
messages employ the participatory approach. Ironically, the messages do not
produce behaviour change in the audience, nor do they prompt the audience to
take the recommended actions. This paradox was attributed to poverty, which
is not only linked to endemic malaria challenge, but aso to influenced
audience response to campaigns.

The study recommended increased frequency and exposure time to
improve bombardment, more participatory and integrated communication
rather than awareness and increased knowledge, and policy to compel women
and children to sleep under insecticide-treated nets (ITNS).

In the fourth paper, Dr. Uche Ajator, former Head, Department of
Quantity Surveying and Cost Analysis, Enugu State University of Science and
Technology (ESUT), reviewed the basic economic principles employed in
evaluating environmental projects. The author viewed economic evaluation as
a crucial component of capitd budgeting used for alocating the financia
resources of private and public organizations of a nation in order to achieve
sustainable development, and cost/benefit analysis (CBA) as a versdtile
evaluation technique suited for public and major private projects. Project
development/management  strategies must embody full dose of
greenness/sustainability strategies whose private/social costs and benefit cash-
flows are estimated, strategically projected and discounted to enable projects
with highest net socia benefits to be implemented. It recoomended the
bridging of private and social rates of return to serve as a catalyst for a private-
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sector-led social and economic development activities that would ensure
sustainability of development.

In the fifth paper, Associate Professor Augustus O. Atubi (Ph.D) of
the Department of Geography and Regional Planning, Delta State University,
Abraka, Nigeria noted that road traffic accidents (RTAS) rank 9" as the leading
cause of daeth globally. Nigeria is among the worst cases. This study
examined road traffic accidents in Warri and environs from 1990-2009. The
data generated were analysed using time-series and one-way analysis of
variance (ANOVA). Findings showed that the road traffic accident cases
totalled 3,475 within the period of study, had a fluctuating pattern and
increased in 2009. There was an upward trend in the study area as evidenced
by a calculated value of 3.728, which is greater than the critical table value of
1.734 at p < 0.05. The model forecasted a 66.68 % increase by 2015, if the
current trend is unabated. With a calculated F value of 13, which is greater than
the critical table value of 3.16 at p < 0.05, there was spatial variability in road
traffic accident trends in different parts of Warri and environs. Based on the
findings recommendations were proffered.

In the sixth paper, Chima Theresa Isife (Mrs.) reviewed the role of
chemist in healthcare delivery and sustainable development in Nigeria. They
included vaccines production; drugs isolation and extraction; phytochemical
screening, separation, purification and anaysis; chemotherapy; incubation and
other live-saving techniques, and medical devices, such as pacemakers.
Fertilizers and pesticides as well as sports materials for healthy living are al'so
formulated by the chemist. The study recommended encouragement for
chemists and chemical researches, as well as recognition of chemical research
outputs by policymakers and the regulatory bodies. It also recommended
enhancement of enabling environment for improved teaching and practice of
chemistry.

In the seventh paper, Associate Professor Augustus O. Atubi (Ph.D)
of the Department of Geography and Regiona Planning, Delta State
University, Abraka, Nigeria, analyzed the reported deaths from road traffic
accidents in Lagos State, Nigeria. Data were obtained for a period of thirty-two
years (32) from 1970-2001 from relevant agencies. The 16 harmonics for the
selected Local Government Areas considered contribute above 90% of the total
variance in the time series. This means that more than 90% of deaths from road
traffic accidents in Lagos State could be attributed to recklessness on the part
of drivers, ignorance of high way codes, over speeding etc. Also, the dominant
cycles of deaths from road traffic accidents observed in the study area have
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periodicities of 32.00, 10.67 and 4.0 years with the most dominant being 32
years. Based on the findings, recommendations were proffered.

In the eightth paper, Emeka E. Emodi of the Centre for
Environmental Management and Control (CEMAC), Enugu Campus,
University of Nigeria, Nsukka, Nigeria associated various challenges to
environmental quality with dearth of public and private housing investments,
which mounts pressures on facilities, amenities and neigbourhoods on
available housing units in most developing countries. The study compared the
effects of public and private housing investments on environmental quality in
Enugu metropolis in south-east Nigeria. It stratified the study area into low,
medium and high density neighbourhoods and used questionnaires to collect
primary data. Factor analysis was used to reduce the environmental quality
variables to a singular factor. Multiple linear regression analysis was used to
establish the nature of relationship between the environmental quality and
public and private housing investments in the study area. Private housing
investments impacted more on the environmental quality of the area than
public housing investments. It was recommended that the State and Federal
Governments should rise up to the challenge of public housing investments
that will effectively complement the efforts of the private sector.

We thank all our esteemed contributors and enjoin them not to flag in
their zeal for research and publishing. We must al not relent in our
determination to use research and publishing to confront abounding
development challenges in developing countries for the development of the
total man. We welcome contributions from across the globe in al cognate
disciplines (see Call for Articles), as we reiterate our commitment to delay-free
and efficient processing of all submissions and their subsequent professional
and competitive publishing in hard copy and online.

Best regards.

Denis Nwachukwu Onwuka
Editor-in-Chief of JASD

(Ph.D. Chemical Engineering)

Professor of Food Science & Technology
University of Nigeria, Nsukka

Tel.: +234-806-946-6027.



WATER POLUTION AND
SUSTAINABLE
DEVELOPMENT IN NIGERIA -
A REVIEW

|sife, Chima Theresa
Institute for Devel opment Studies, Enugu Campus,
University of Nigeria, Nsukka
Phone:+234-806-798-5288; E-mail: chimatheresa@yahoo.com

Abstract

Water pollution has continued to impact adversely on health and
sustainable development in developing countries of the World.
Patronage of hospitals and other health care facilitiesin Nigeriais
on the increase due to water-borne diseases arising from
contamination of water sources. The review, which relied on
secondary information, is an attempt to capture water pollution asit
affects sustainable development in Nigeria. Public policy has not
improved the situation in Nigeria. Interventions against water
pollution remain majorly unco-ordinated and poorly monitored. It
is recommended that mechanism be put in place to sensitise policy
makers on the challenge of water pollution to health and sustainable
development in Nigeria.

I ntroduction
Water is a colourless transparent liquid compouinkydrogen and
oxygen. It has neither taste nor smell. It tummsteam when boiled
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and to ice when frozen. Water is undoubtedly thestnprecious

natural resource that exists on our planet ansl Vital to all forms

of life. It comprises over 70% of the earth’s sgd. Since water is
needed by both plants and animals, there is nedtittobe supplied

at the least contaminated form. This will enallnts and animals
to assess water naturally and to minimize the megadffects of

water pollution.

Access to and usage of unpolluted water is veryoiamt
for health, sanitation and sustainable developnrerivery nation.
Water pollution occurs when the quality of wateribvody of water
is adversely affected due to addition of large amowf
contaminants to the water body.has continued to impinge on the
health of citizens and sustainable developmentigefib. Massive
pollution of the biosphere must be controlled idesrto survive the
crisis of environmental degradation and maintasehrth as a place
for human habitation.

The awareness of water pollution by wastes is \@myin
Nigeria. Collecting groundwater through shallowllsiesometimes
very close to excreta dump, is a common practiskso, extensive
use of water downstream of effluent discharge poiigt not
uncommon. The pollution of natural and artificieters by waste
matters resulting from human activities constitare of the most
important, difficult and complex problems confrawgipublic health
authorities in Nigeria. Pollution-linked illnessessult in loss of
productivity, and excess levels of mortality impSubstantial
welfare loss as well.

Nigeria has tremendous pressure for the improveroént
various aspects of living, and sustainable devetoyris always on
the highest priority of any government. The laigerease in
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industries has brought about huge increase in thentgy of

discharge and a wide diversity of types of polltaanreaching water
bodies. Increased industrial activity has also tiednigration of
people from the rural to the urban centres. Pajoul@xplosion has
resulted in huge generation and discharge of mpalicvaste. The
combined discharge of industrial and municipal waist highly

populated concentration points has undesirablectsffen human
and other life forms.

Water pollution has caused loss of sources ofilieed to
some individuals. Health hazards emanating from tise of
polluted water has equally caused more harm to rpeeple in
Nigeria. It has affected governments, locally amrnationally.
This review relies on secondary information to captwater
pollution as it affects sustainable developmeritligeria.

The study will enable the concerned groups know bow
tackle these problems in order to have less contenl aquatic
environment. The study will enable the policy makeand
implementation agencies, project proponents, enmiental
authorities and other stakeholders to fully appecwater pollution
and the negative effects it has on sustainableldewvent and give
it due weight.

Water quality, health and sustainable development in
Nigeria

A number of studies (World Bank, 1993; Brockehoff995;
Hoddinott, 1997) have examined water quality, wataiution and
the impact of water pollution on health status @fi$ehold members
and sustainable development. Most of the studipsthesized that
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an improvement in water quality has a direct effeot people’s
health via reduced exposure to water-associatedsis.

Water quality is the physical, chemical and biotadi
characteristics of water (Ajayi and Oshibanjo, 1981t is most
frequently used by reference to set a set of stdsdegainst which
compliance can be checked. The most common stndsed to
assess water quality relate to drinking water, tgaféf human
contact and for the healthy ecosystems (Nwafor6200

Water quality is a complex subject because waten is
complex medium intrinsically tied to the ecology thfe earth.
Different parameters for water quality are deteedinby the
intended use. There are guidelines for drinkingewguality which
are the international reference point for standasdting and
drinking water safety set by the World Health Oiigation (WHO).
The guideline was set up in 1993 and revised ir62@Qigeria also
has her standard for drinking water quality.

Environmental pollution can be categorized intoeéhr
groups. These are air or atmospheric pollutioyatiq or water
pollution and land or surface area pollution. TWerld Health
Organization (WHO, 1990) submits that air pollutisrilimited to
situation in which the outer ambient atmosphergaioa materials
in concentrations which are harmful to man ancehigronment”.

Water pollution can be defined in many ways. Ulsyat
means one or more substances have built up in iatsuch an
extent that they cause problems for animals or lpeopWater
pollution occurs when a body of water is adversdfgcted due to
the addition of large amount of materials to tha¢ewna When it is
unfit for its intended use, water is considerediyted. When
chemical, pathogens or contaminants are detectatérwould be
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said to be polluted. Water pollution is all abautantities, how
much of a polluting substance is released and hgvalvolume of

water it is released into. A small quantity ofoxit chemical may
have little or no impact if it is spilled into thecean from a ship.
Hence, the same amount of the same chemical cam ddigger

impact if it is pumped into a lake or river, whehere is less clean
water to disperse it.

There are two different ways in which pollution caccur.
They are point source and non-point source pohistioPoint source
pollution occurs when harmful substances are ethitedischarged
directly into a body of water. If pollution comé&om a single
location, such as discharged pipe attached to tarfadt is point
source pollution. Other examples of point sourclugion include
an oil spill from a tanker or someone pouring cdnfi car down the
drain.

The World Commission on Environment and Development
(Brundtland Commission) defined sustainable develp as
meeting the needs of current generations withootpromising the
ability of the future generations to meet theirdN(UL987). The
debates of the Millennium Summit upheld this defim (UNDP,
2001). Hughes and Johnston (2005) recognize thstiaigable
development is now as much about efficient res@ufoe present
generation as for future ones.

Sustainable development is a mainstream recognibion
relationship between development and environmerithis is
interested in meeting the economic, political, unat social and
other health needs of generations of today witlemumhpromising
the ability of the future generations to meet tlmim needs (Eneh
& Owo, 2008).
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Sustainable development stands on three pillaterins of
its definition for the 2002 World Summit on Sustdife
Development (WSSD). These are social developrmegdnomic
development and environmental protection. In 197 first World
United Nations Conference on Human Environment tplaice in
Stockholm, Sweden, consequent upon the recognitimn
environmental problems as global issues.

MDG 7 seeks to ensure environmental sustainability;
implement national strategies for sustainable agprakent by 2005
so as to reverse the loss of environmental reselrge€2015; halve
by 2015 the proportion of people without sustaipadtcess to safe
drinking water; and achieve by 2020 a significanpiovement in
the lives of at least 100 million slum dwellers @En2009).

Hence, water pollution is not in favour of susthiea
environment for the future generation. Wateollution have
continued to generate unpleasant implications fealth and
economic development in Nigeria and the Third Wandyeneral,
the consequences of which include 4.6 million deaffom
diarrhoeal disease and a sizeable number of cesualtom
ascariasis (Esrey et al., 1991). In the West Afrisub-region (with
significant contribution from Western Nigeria), theare estimated
4 million cases of guinea worm, while about 500lioml cases of
trachoma leads to blindness of about 8 million pe@ach year
(Hoddinott, 1997). However, despite the public amgkrnational
agencies’ policy focus on this problem, the sitmtin Nigeria
seems degenerating and, therefore, demands indratieation.

Patronage of hospitals and other health care tiasiliin
Nigeria is on the increase because of water-boiseades. The
rapidly increasing populations coupled with the edierating
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environment are some of the factors responsiblettits trend
(Sangodoyin, 1995). Hospital records have confirmeigh

incidence of typhoid, cholera, dysentery, infectiduepatitis and
guinea worm in urban settlements of Nigeria.

Amongst all the costs of urban environmental deafiad,
damage to human health is by far the highest. étsea direct link
between urban environmental degradation and pbbBdth in terms
of water-related diseases, such as diarrhoea, wygecholera and
typhoid. The rapid growth of urban centres in Migecoupled with
the development of unstructured infrastructural aadial services
have created an environmental situation in manyspaf the
country, which is becoming inimical to healthy figi.

Studies have shown that zoonotic diseases (disealses
animals transmitted to humans) are yet to be eétsih or fully
controlled in above 80 percent of the public abedtin Nigeria
(Olugasa et al., 2000). Thus, they pose seriovis@mental health
risk. Some of the infectious diseases are tubesgjlcolibacillosis,
samonellosis, brucellosis and helminthoses. Tlasecommon
examples of zoonoses prevalent in slaughters gatrilation in
Nigeria. Kajogbola (1998) revealed the prominewndéemalaria,
dysentery, chicken pox, measles and pneumonia esgitbatest
causes of morbidity within the Ibadan region in &ig. The study
also revealed that the leading killer disease$énregion are solid
waste management related and are precipitated hgrdgce,
poverty and low standard of living.

The concern for increases in the level pollutantstirface
and underground water is justified, since a langg@rtion of rural,
and recently urban, dwellers in Nigeria obtain dsticewater, and
sometimes drinking water from ponds, streams aradlostr wells
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(Sangodoyin, 1990). The use of dump as a modeasfendisposal,
is seen as a means of reclaiming natural gulliesexcavations in
Nigeria. More so, leachates from such waste dum@g contain

organic and inorganic toxic pollutants which magwfl laterally or

percolate through permeable soil strata and polkugace or
ground water (Benka-Coker and Bafor, 1999). Thesehates may
contain high concentration of sulphates and othentcals harmful
to both aquatic plants and animals.

In their study of the pollution potential of thebitga waste
tip in Benin City, Nigeria on the physical and cheah
characteristics of the adjacent Ikpoba River, BeGkier and Bafor
(1999) suggested that the leachates have the @tienpollute both
surface and underground waters, as could be idfeim@n the
generally acidic nature of the waters of the Ikpaher, when
compared to the values for previous years.

However, Sangodoyin (1989) examined the qualitglewof
both river water and adjacent dug wells along tigertpa stream in
Ibadan, Nigeria and infers that the quality of theter, as
determined by several quality parameters, falbilow established
standards (FEPA, 1991).

Interests shown in the contamination of groundwdttgr
pollutants are not much. This may not be uncomeetith the
slow movement of groundwater, as well as the slegradation of
many pollutants, the latter sometimes remain faryéCohen et al.,
1984).

Types of water pollution
The most obvious type of water pollution affectsface water
(oceans, lakes, rivers and streams). For exarampill from an oil

12
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tanker creates an oil slick that affects a vasa afeocean. Water
stored underground in aquifers is known as groumetwaAquifers

feed rivers and supply much of drinking water. yheo can be
polluted, for instance, when weed killers usedhia gardens drain
into the ground. Groundwater pollution is muchslebvious than
surface water pollution, but is no less of a probleBoth surface
and groundwater are the two types of water ressuthat are
affected by pollution.

A non-point source delivers pollution indirectlyroligh
environmental changes. A great deal of water goluhappens
from many different scattered sources which arepmint sources.
This could happen if chemicals from farms are edrrinto the
stream by rain in the form of run-off, which in tuaffects aquatic
life. The pollution from non-point sources accaumdr a major
source of the contaminants in streams and lakesst bf the times,
pollution that enters the environment in one plaes an effect
hundreds or even thousands of miles away. THiadsvn as trans-
boundary pollution (DANIDA, 2000).

Pollution control is all about having a cleaner iemvment.
Sometimes, this involves costly measures and cests@l political
decisions. As a result, developing countries, mmmnmunities and
financially constrained enterprises have often adguhat the
environment is an expensive luxury that divertsoveses from
more productive uses. This perspective is givirmy wo a new
paradigm stating that neglecting the environment iogpose high
economic and even financial and health challermgethe people.
Excessive water pollution levels damage not onlnmemic assets
but human health as well.

13
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Causes of water pollution
The causes of water pollution are endless. Watdlutipn has
many different causes and most of the water polutioes not
begin in the water itself. Take the oceans fotaimse, about 80% of
the ocean pollution enters the seas from the lands.

Some of the causes include:

i. Industrial discharge of chemical wastes and by-products
Dumping and discharging of industrial wastes caotia
heavy metals, harmful chemicals, by-products, doyaxins
and oils into any source of water is one of thébléscauses
of water pollution. Chemical wastes in water bedigclude
dissolved metals and their salts, acids and basganic and
inorganic compounds, solvents, solutions and oth&sme
industrial effluents contain dyes and colourantsprine,
heavy metals, waste water and other chemicalsntiagt be
toxic to human and aquatic lives. These pollutasuts
discharged either directly or indirectly to the @rasources.
Attimes, they are leached through the depositesk sitto
ground water system.

Crankcase oils discharged by mechanical workshops,
industries, power stations and commercial houdisated at
about 20 million gallons per year are dischargectleasly
into drains and surface waters, thereby contannigaturface
and underground waters.

ii. Nutrients

Sewage and fertilizer contain nutrients, such astes and
phosphates. Sewage can be a fertilizer, if syitabhted and
used in moderate quantities, by returning importartients

14
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to the environment which plants and animals needrawth.
The trouble is that sewage is often released iatgrejuantity
than the natural environment can cope with (Adeieg04).
Some of the nutrients drain into the water bodieShe
fertilizers used in the farms add nutrients to sied which
drains into rivers and seas adding to the fertditigct of the
sewage (Benka-Coker, and Ojior, 1995). All these gise to
increase in the growth of algae that overwhelmshargas of
oceans, lakes or rivers. This is referred to asmhad alga
boom (or red tide because it can turn the water (@duber
and Galloway, 2008). This harmful effect removeygen
from the water and kills other forms of life leaglito what is
known as dead zone.

Solid Waste

Most people, who are not conscious of the envirartme
dump solid waste, especially household waste, fivers,
streams and flood without a thought about wherey the
eventually end up. These wastes are subsequeanigported
from one place to the other downstream, contanmgdtirger
water bodies. The solid waste could include testiplastics,
wood, rubber, paper, debris, metal scraps, cloted,many
other household wastes.

Oil Spill

Globally, over 70% of oil pollution at sea comesnfr routine
shipping and from the oil people pour down the msabn
land. About 12% of the oil comes from tanker aeoid
(World Bank, 1994). This is destructive becauseelivers
large quantity of oil at once into a localized aoédhe water.
In Nigeria, oil spills occur due to a number of seas,
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Vi.

including corrosion of pipelines and tankers (ab&086),
sabotage (28%), oil production operations (21%)hWP6 of
the spills being accounted for by inadequate or-non
functional production equipment (Oghogho and Adejek
2007). The largest contributor to the oil spilaetl corrosion
of pipes and tankers is the rupturing or leakingmfduction
infrastructures that are described as “very oldd dack
regular maintenance.

The pipelines with life span of about 15 years ale and
susceptible to corrosion (World Bank, 1998). Marfythe
pipelines are as old as twenty five years. Salgotagpugh
what we know as “bunkering” in which the saboteattempt
to tap the pipeline, in the process of extractimost of the
times damage the pipeline. This has become a risgjoe in
Niger Delta region of Nigeria, and contributes Hant to the
environmental degradation.

Increasein Temperature

Rise in water temperature can result in the deé&tmany
aguatic organisms and disrupt many aquatic habitakss is
caused by heated water discharged by factoriespamabr
plants. By raising the temperature, it reducesamount of
oxygen dissolved in the water. Global warming, eckhis a
process whereby the average global temperatureases due
to the greenhouse effect, equally causes a riskeirearth’s
water temperature.

Other causes of water pollution include the waste from
construction firms, such as cement, lubricantsstjds, and
metals.
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Effects of water pollution

The effects of water pollution are far-reaching affitct not only
the environment, but human beings and animals ds w&ome
effects show up immediately, while others take sammmnths or
years to manifest. It affects the food chain. Whexins are in
water, they migrate from the water to animals tigfodrinking and
to man through meat and fish consumed. Acid raintains
sulphate particles, which can harm fish or plafgé In lakes and
rivers. Pollutants in water alter the overall cliwny of the water,
causing changes in acidity, temperature and coivilyct These
changes have adverse effect on the marine life ared not
favourable for sustainable development in Nigeria.

The effect of uncontrolled disposal system rendeirgace
water and underground water system unsafe for huawaicultural
and recreational use, destroys biotic life, poisdhe natural
ecosystems, poses a threat to human life and ésgftire, against
the principles of sustainable development. Sirtoe drive for
increased control of the environment gathers moumntthe
financial expenditures for pollution control alswieases (Bulama,
2005). This becomes necessary to prevent detgoiorén the
quality of life arising from rapid economic devetonent.

Nigeria, like other developing countries suffer nfroa
number of primary environmental problems mainlyilattable to
under-development and attendant poor living cooddi Also,
numerous industries are fast springing up in différparts of the
country. Consequently, failure to begin wagingearly war against
environmental degradation today is likely to affeatput adversely
and increase costs in the future. However, ifatieerse effects of
river pollution and spread of water-borne diseases to be
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mitigated in Nigeria, it would appear that currpfgnning laws and
waste disposal practices should be reassessedo@ajig, 1989).

Diseases can spread through polluted water. iofect
diseases such as typhoid and cholera can be ctautrdoom
drinking contaminated water (microbial water pata). The
human heart and kidney can be adversely affectpdllifited water
is consumed regularly. Other health problems aatmt with
polluted water are poor blood circulation, skinides, vomiting,
and damage to nervous and skeletal system and .solrorfact,
effects of water pollution are said to be the lagdiause of death
for humans across the globe.

Marine food sources are eliminated or contaminatethe
water pollutants. If oil spill occurs, the oil carash up on nearby
beaches devastating the ecosystem and affectingrogseverely.
The oil clings to the gills of fish and preventsyg&n extraction
from the water by the fishes, leading to oxygerrvstiion and
consequent death.

Qil spill, especially in the Niger Delta region bligeria,
dispossesses fishermen of their sources of livethothereby
encouraging militancy and unrest. Many of the ytalits are
carcinogenic. Some of these can affect generationsome by
changing the body’'s chromosomal makeup.

Heavy metals washed into the water causes senquy ito
the aquatic lives. This means that entire aniroairaunities can be
badly affected by this type of pollutants. It hawe disrupts the
community structure of an aquatic environment. riglidal
pollutants from sewage often results in infectialiseases that
infect aquatic life and terrestrial life throughirtking water
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(Akpata, and Ekundayo, 1978). This often incredsesnumber of
mortalities seen within an environment.

Organic matter and nutrients causes an increaserivbic
algae and depletes oxygen from water column. Téhisalled
eutrophication and causes the suffocation of fisth ather aquatic
organisms. Suspended particles can often redueermount of
sunlight penetrating the water, thereby disruptihg growth of
photosynthetic plants and micro-organisms. This sabsequent
effects on the rest of the aquatic community theptethd on these
organisms to survive. This also adversely affbidiversity.

Sulphate particles from acid rain changes the phkaier,
making it more acidic. This damages the healtinafine life in the
rivers and lakes it contaminates, and often ine®dlse number of
mortalities within an environment.

According to Eneh (2011a), nitrate in water is igatarly
dangerous to babies and children. In proportionthteir body
weights, babies and children consume much morerwze adults.
The digestive system of an under-6-month infantetes lower
amounts of gastric acid, leading to low acid comedion or higher
pH level and attendant proliferation of acid-inhéloi bacteria,
which transform nitrate to nitrite. Thus, when aratvith excessive
nitrate concentration is used for preparing babydf@r as baby
drinking water, the baby’s immature digestive systeiith its lower
concentration of gastric acid and the attendarttdrigoncentration
of bacteria, facilitates the reduction of the nér&o nitrite. The
nitrite ions (NQ) react with haemoglobin and oxy-haemoglobin to
form methaemoglobin, which cannot carry oxygen, émereby,
making oxygen transfer difficult.
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Haemoglobin + N@= Methaemoglobin
Oxy-Haemoglobin + N@= Methaemoglobin

This leads to asphyxia (difficulty in breathing)hieh may result to
death. This blood disorder is called methaemogleia (blue
baby syndrome). It occurs mostly in babies, pragmeomen and
people with weak immune system.

Pollution loads by domestic and industrial effluentsin

Nigeria

Several researchers (Aka, et al., 2009; Atubi, 2009~u, 2010;
Eneh, 2011 b, ¢) report that water pollution reraam major
problem in the Nigerian environment. Both urbaticza and
industrialization have contributed to the scale pdllution.

Presently, there are no incentives for the adoptbmollution

abatement measures and very few disincentivesyiffar polluting

the environment. Wastes are disposed of indispately,

especially for small and medium scale industrias, é&xcluding
major establishments like the refinery industryjcelihis encouraged
to adopt adequate waste disposal and good refimiacfices under
the Petroleum Refining Regulation Act of 1974.

The discharge of wastewater into surface water tued
resultant changes in its ecology have been repdrtedseveral
researchers (Law, 1980; Okoronkwo & Odeyemi, 1988pkuma
and Okpokwasili, 1993), who also express concerar dwman
health and the possible accumulation of human ienpathogenic
microorganisms by aquatic organisms. Incidencewatkr-borne
diseases in rural areas of developing countriediigato millions of
deaths have been reported (UNU, 1983). Some séttieaths have
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been traced to the use of waters grossly polluyedritreated waste
(UNEP, 1991). Researches show that coliforms Bndoali in
particular increased in streams and lagoons whaeeaf matters
were released (Apkata and Ekundayo, 1978; EgbongeBenka-
Coker, 1986). The discharge of wastewater fromhroam,
laundry, slaughterhouses, among others, have bssshto explain
the deterioration of most tropical rivers as thegsg through
inhabited places (Oluwandg al, 1983). This condition, pollution
load and effluent effects on water sources in Négbave impacted
negatively on the health of the people.
Table 1.1 shows the morbidity patterns.

Table 1.1: General morbidity pattern in Nigeria

S.No. Morbidity rank Percentage
1 Infectious and parasitic diseases 38.2
2 Respiratory disease 12.7
3. Diseases of nervous systems and organs 9.9
4. ll-defined conditions 9.2
5 Skin disease 8.4
6 Digestive system 4.7
7 Accidents 3.1
8. Muscle and skeletal diseases 2.9
9. Genito-urinary diseases 2.9
10. Blood diseases — anaemia 25
11 Nutritional andmetabolicdisease 1.€
12 Other: 3.7

Total 100

Source: Federal Ministry of Health (FMH, 1986)

Infectious and parasitic diseases constitute 382%ater-related
diseases. Respiratory disease accounts for 12.D¥seases of
nervous systems and organs are responsible for.9.M9%efined
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conditions account for 9.2%. Skin diseases wet&o08Diggestive
system diseases were 4.7%. Accidents account3i®. Muscle
and skeletal diseases were 2.9%. Genito-urinagagdies acounted
for 2.9%. Blood diseases (anaemia) were 2.5%. ritiurtal and
metabolic diseases were responsible for 1.8%. r®tbenstitute
3.7%. These point to the fact that the MDG diseadaction target
by 2015 is still a far cry with water pollution.

Environmental Regulation in Nigeria and the

Challenges of Sustainable Development
Sustainable development poses important questiortoasiow
economic growth is conceived and managed througgntives and
regulation. The examination of environmental ratioh and
sustainable development principles in Nigeria shthas$ the nation
needs to integrate the principles of sustainableldpment into the
country policies and programmes in order to reverse loss of
environmental resources. In spite of the fact thatcountry has
embraced the concepts of sustainable developmegéritl is far
from pursing the goals and objectives (Adelegaf420

The evidences and impediments are as follows:

= There is the absence of appropriate national gaekland
standards on environmental pollution and natursbueces
conservation, although some progress was made isn th
direction by FEPA. This implies that pollution piems
and the damage to the environment cannot be adsguat
monitored and enforced especially in the industéadtor.

= There is the general absence of effective resoprcing
instruments for resource conservation and natuwtegtion.
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The major implication is that resources are stidinig
wantonly exploited by individuals, groups, commigestand
corporate bodies without any concern for environmalen
damage.

= Techniques and appropriate instruments for envieniai
costing, especially one that takes into considenatiamage
to the value of natural ecosystems is yet to bdy ful
developed in Nigeria. It will be difficult to speaof
attaining both a balance and compatibility betwessource
conservation and economic growth.

» Absence of economic incentives and disincentives fo
natural resources conservation and environmental
management abound.

= Absence of a system of national resources accayatir
auditing, especially one that takes reversibleieegersible
damage to the environment into account.

Recommendations
There is equally the need to create an environrhentmitoring
network with an environmental data bank. Thengeisd to improve
on the current conservative policy option with mebao public
education.  The abject level of environmental detation
noticeable in Nigeria gives a strong impression the current level
of knowledge of the public regarding public heatthtters is very
low.

There is also the need for supported active rekeiaito
waste minimization strategies, waste avoidance nogies,
cleaner production processes and zero emissioreptsin Nigeria.
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Wastes that are pushed into waters could be tumedealth with
some research on recycling.

Water pollution is not easy to solve. It is neeegghat all
hands must be on deck to fight it. This meanshb#t government
and citizen's co-operation are needed to reducerwallution to
the barest minimum. Since water contamination cofram many
different sources and has many numerous effeceryeaspect of
water pollution needs to be addressed.

Strategies for tackling the problems include:

Education

Public awareness of this problem is the first stepsolving this

problem. Massive public education can make a ipesitifference.

Farmers should be enlightened to understand that use of

pesticides and other chemicals around or nearmsgedvers, lakes
and even small springs can have an effect on thlogg of the

water ways. The consumers should be educatedeonatiises and
types of water contamination, the symptoms of whtene diseases
and home methods of preventing and controlling kilngp water

hazards. Some toxic chemicals can be avoided kipgasome

precautions.

Laws and regulations

The major problem with water pollution is its tramsundary nature.
Many rivers cross countries, while seas span whumetinent.

Pollutants discharged by factories in one countrith wpoor

environmental standards can cause problems in In@iging

nations, even when they have tougher laws and higtaadards.
Environmental laws can make it tougher for peoplpdllute, but to
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really be effective. They have to operate acroaSonal and

international borders. Hence, there are internatiaws governing
the oceans, such as 1982 UN Convention on the LfatheoSea
(signed by over 120 nations), the 1972 London Dugypi
Convention and other laws. Most countries alsoehteir own

water pollution laws. Problems lie strictly on ilementation, not
in the making of laws, especially in Nigeria.

Palluter pays principle

Some environmental experts agree that the besirofatisolving the
water pollution is by what is known as polluter pgyinciple. This
means that whosoever causes pollution should lmpay to clean
it up in one way or the other. It could mean ttatkers owners
should have to take on insurance that covers tisé afooil spill
clean ups. Also, it could mean that the factotties use rivers must
have their water inlet pipes downstream of theflueft outflow
pipes, such that if they cause pollution, they Wil the first to
suffer it. The polluter pays principle is designeddeter people
from polluting by making it less expensive for théarbehave in an
environmentally responsible way.

Denitrification

This is an ecological approach that can be employgatevent the
leaching of nitrates in soil. Fertilizers contaitrogen and bacteria
in the soil convert it to nitrates making it eadi@r plants to absorb.
During low oxygen levels, another form of bactehan turns the
nitrites into gases, such as nitrogen, nitrogerxide and nitrous
oxide. The conversion of these nitrates into gaseferred to as
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denitrification. This stops any ground water frolmeing
contaminated with nutrients, which lead to algadtno

With these recommendations, our government and more
environmentally responsible corporate industries dawer the
water pollution that also affects food suppliesicei they have the
resources to prevent or remove these contaminatités worth
noting that water pollution cannot be entirely gteg as long as
there are industries, but can be reduced to a mimihevel with less
threat to aquatic lives and human health. Thisl whd to
sustainable development in Nigeria.

Conclusion

The problems associated with water pollution hdnee dapabilities
to disrupt life on earth to a great extent. lulismately for all to be
informed, responsible and involved when it comegrablems we
face with water in order to achieve sustainableettgyment. We
must learn about methods of disposing harmful hoolsewastes so
that they do not end up in our water ways. Farnshiculd use
alternatives to chemicals to prevent washing chalsiinto the
water. Working together, we can reduce water golu both

locally and internationally.
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Abstract

The increasing rate of project failure, cost anchéi overruns
is raising a wave of public concern in Nigeria. itudy was
aimed at comparative evaluation of documentatioacpces

in private and public projects in Nigeria in ordés unravel
the quality of the documentation for infrastructura
development projects. Ten (10) private and ten (iblic
capital projects were surveyed. Fifteen (15) doentation
quality variables (DQVSs) that are key to projectas were
used to measure the documentation implementatigalsle
(DILs) and the index of project success (PSFS)e rHsults
showed a general low quality documentation and didavel

of project success, without any significant differe in
achievement between public and private sector pteje The
study recommended, among others, proper procurement
documentation, balanced and collaborative prof@sai
design and construction team, which must admit tsyfitom
work operatives, and the application of information
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communications  technology (ICT) in  construction
documentation to generate and manage quality coostm
databases at all stages.

I ntroduction

Construction projects depend on quality documentato be
effective because they require complex interactiohshe
multiple stakeholders and participants. All partievolved in
ownership, use, design, estimation, constructiperation and
maintenance have contributions to make in effective
documentation of projects. Working as a team stractured,
organized and collaborative manner, the supplyrchaéeds to
provide authoritative project documentation asne-gjua-non
for project success.

Quality is defined in terms of zero defects andiggt
things right first time. The conceptual questiona i
documenting for project success are: (1) What le¥ejuality
is exercised in structuring project briefs/requiesns by the
client and user? (2) What level of quality is exsed in
producing geotechnical, architectural, civil, strual,
mechanical/electrical designs transformed into [ays
structures by contractors? (3) What level of qyastapplied
in documenting for contractors’ and consultants’
procurement?

How accurate and comprehensive are the project cost
estimate / bills of quantities? Does planning éxecution
provide specific, accurate, real-time details oops; work
breakdown structure (WBS), schedule, networks, stolees,
budgets, cash-flow analysis, labour and equipment
requirements and safety/risk standards? Are there
control/reporting system that provide for monitgrirand
feedback at all stages and which enables comparigon
schedules, budgets and standard performance witlalac
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achievements and project goals? The level of imphaation
of these critical project documentation issues utlic and
private projects is what this study attempted tesgtigate.

Literature Review

Most projects require the use of basic contractudwmmts.
These include (IBRD, 1999; Langdon, 2007) articlefs
agreement, conditions of contract with all necessar
deletions/amendments if standard form is used, idigsv
and/or specifications of work to be done, Costestes/priced
Bills of quantities including, post-tender negabat
documentation, and contract programmes/progresstscha
Other basic documentations required in projectfude pre-
tender documentation, early warning charts, quality
performance charts, minutes of site meeting, icftos,
valuations/certifications, among others.

There has been an increasing concern over declining
guality of documentations and disregard of due gsees that
have contributed to decline in construction effic,
resulting in increased project cost, time, risklageand
dispute (Ajator, 2007, 2000 a, b; Project Documtsoria
Certification Taskforce, 1997). Many researcherali; et al
2002; Tilley et al, 2000; 2002; Love et al, 200096) have
identified the following issues associated with ulpentation
failings and its manifestations: Design qualityappropriate
design and design checking, inexperienced desigsopeel,
buildability problems, conservative design, legaligtutorily

non-compliant design, quick-fix/rushed design.
Documentation quality, inaccurate/unclear and uelym

document, insufficient details, confusing and
conflicting/voluminous documentation, low  quality

documentation, general co-ordination problems, ffigsent
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information, erroneous information, and conflicting
information.  Client-related problems include ingdate
definition of brief and susceptibility to changessues,
expectation that designers can absorb the efféatisamges to
project  requirements, design  and  documentation
coordination/review often squeezed toward the ehdhe
design process, documents issued with the knowledge
they may have deficiencies, a preference for desggto cease
involvement at the conclusion of the design devalept stage
with detailed design being undertaken by constoacti
contractors, inequitable terms of engagement ofepsional
design team / consultants and unwillingness to tigtgofair
conditions and a perception by designers (that eéqadte
allowance is made for the time necessary for dgsigonesses,
clients believe that tight project time frames t@novercome
merely by adding staff to the design team, anchtdi@are not
prepared to pay design fees commensurate with the
professional services required for quality out ceme
Designer-related problems have been noted in earlie
reports to include (Ajator, 1996; 2000b) disregafdtandard
fee structure, designer firms bidding at fee levels low to
fully accommodate client expectations, cost esiimgat
services not provided by professional quantity syov / cost
engineer, selection of designers on the basis wédb price,
reluctance by clients to compensate for most coflsthanges
or variations arising from design and documentafeihngs
of the consultants, environmental impact mitigagionot
reflected in the designs, role of designers limitegart of the
project design function only (e.g. the concept giesir the
detail design stage), design coordination functioot
adequately recognized and not allocated as a redpldy of
a particular party, drawings issued for tenderd Hra often
incomplete/uncoordinated, restrictions on time dnelget
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precluding opportunity for the designer to propos®vative
or other practical alternatives, construction camsts not
identified in design and / or not adequately repnésd in
project documentation, inadequate and untimely eissif
documentation changes, discrepancy errors in dgsvand
divergent errors with other documents (e.g. incsiesicies
between design concept drawings and shop drawings),
multiple requests for information (RFIs) togetherithw
cumbersome and tardy process for their resolutitatk of
recognition of the need for an overall project ngeraole and
for definition of the relationship of that role witall
stakeholders, and inability to promote whole-life
considerations, including total project cost aspdsicause of
lowest initial capital cost approach.

Workshop detailing-related problems are tight time
frame, excessive numbers of RFIs, and long respiomss to
RFls. Contractor-related problems are tenderingctores
which inhibit disclosure of innovation and otherchaical
advantages; ambiguities, errors and shortcomingprafect
documentation creating time and budget difficult@sfensive
and blame cultures; sub-optimal programming charages
sequencing of works; time and budget over-runs; aiter
adversarial behaviours leading to deterioration pimject
relationship.

Some of the causes of these declining documentation
qguality manifests are consequential on others, eveibme
involve more than one stakeholder. A list of cause
attributable to the various stakeholder groups nteplo by
many researchers (Tilley et al 2002; Gallo et @02 Love et
al, 2000, 1996) include client-related causes, swsh
inadequate knowledge of the implications of their
expectations, demands and directions; inadequategmngion
of whole — life implications at briefing and desigmases;
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lowest price mentality in engagement of designensealistic
expectations about time and cost constraints; defen
approach to variations and claims for additionatsr time;
failure to appoint an overall project manager; egldctance to
formally commit to a design at appropriate stages project.
Designer-related causes are perceptions of contgtrianposed
by client expectations; focus on risk shedding eatinan on
targeting quality of documentation; short designes result in
inadequate checking of details and insufficientieeg with
relevant parties; inadequate design coordinatiotwédzn
engineering, architectural and mechanical desiggiglines;
an apparent “design by crisis” operating mentality
designers, leaving design issues to be sorted woutheé
construction process; inadequate consideration luflevlife
cycle and constructability issues including pooordination
between services and suboptimal sequencing of giroje
activities; cumbersome (and even defensive) appesado
RFIs; incomplete documentation including inadequdetail;
design documentation issued with known deficienaesigns
developed by many parts of the organization — latk
coordination; “Cut and paste” syndrome and ambigsiitiue
to lack of integration and quest for economy ofigiegime;
erosion of expertise with design draftsmen beimpdaeed with
CAD operators; fewer “green field” and more retrgiiojects
lead to tighter tolerances and more interfacesreased costs
without corresponding recompense in fees; relugahc
allocate experienced staff to projects becauskedf high cost
in an environment of inadequate fees; optimum desig
solution not adequately researched; and emphasismmum
effort rather than on doing the job right first &m

Other causes related to tendering procedures are
multiple “notices to tenderers” and question/answseps
erode document accuracy due to short time for aments,
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reluctance by tenderers to ask questions that niginal
competitive edge, extended and unduly complicatedre
processes, and reduced tender times. Contradtbede
causes are seeking to re-apportion risks to otiakelolders,
lowest price mentality in engagement of subcontract
adversarial approach to RFIs, reluctance to semifichtion
(especially during the tender phase) to protect peiitive
advantage, spurious claims submissions to recowsses
arising from initial low bids, introduction of legaand
insurance advice in order to cover perceived risksd
difficulties in maintaining skill levels. The gera¢ causes
involving all parties are inadequate time for pobjplanning;
relevant parties not involved in project plannirgglg enough,
especially at concept and decision times; respobgedients
and their agents to questions/queries from biddexssen
rather than improve documentation quality; and esbwial
attitude embedded in the procurement culture.

Cost estimate documentation problems/sour ces

Accuracy of cost estimates largely depends on ¢kel land
quality of project definitions and the use of battop
approach involving relevant executory personnebmnalyse
costs at the lowest possible work units. Costnede
documentation for power plant projects appearsetthbe most
critical of project documentation failings.

The accuracy of cost estimate of a power project is
largely dependent on the quantity surveyor / cogfireeer's
understanding and experience of the terrain, tblentaogies,
the various currencies/conversion rates, the dutpsts’
charges, transport systems (both local and intemeal)
available and costs of finance and funding systé&mart from
the problems of integrity of the analysed benchntadts and
factoring errors, there is the problem of impropé&nning/
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non-inclusion of work items for which costs/pricesist be
allocated (Ajator, 1989, 1999; Aliyu, 2006).

The quantity surveyor / cost engineering effortssiu
go beyond rudimentary work measurement currenthyigded
by robust design softwares to full financial enginieg. The
services must embrace arranging the financial iosgt
between parties in a contract, arranging finanoegfojects,
monitoring and costing delays, and projecting/miodektost
estimates. In estimating costs of power plantgsiceration
must be extended to funding of letter of credit YO various
manufacturers through one off-shore or multiple-stfbre
financial institutions representing the various poment
manufacturers located in parts of the world usiragious
currencies and rates. For an investor, the comditad LC will
have an effect on the total cost of the projectm&o
manufacturers will insist that the LC be fully fued before
they commence the manufacture especially for at pteeant
for developing country like Nigeria. What this meas that
the investor would have to pay fully, or raise aridrom a
financial institution in full settlement, months estd of
shipping the basic plants (IBRD, 1999; Ajator, 198%yu,
2006). The varying currency exchange rates duhegeriod
of the contract would also have an effect on thal tproject
cost. The quantity surveyor is, therefore, expktbveconsider
these issues in preparing estimates for a powet plad other
infrastructural projects.

Other important cost considerations include cost of
shipping, stacking in the factory (demurrage chsrdpy
manufacturers), marine insurance, clearing costgats,
duties, insurance, warehousing, local transporgrayrothers.
These are real costs which if omitted can caudaréai For
instance, shipping costs are obviously the costrarfisport
from manufacturers’ port or airport to the entryrtpof the
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power-plant location. Should the project not becéyanized
whereby preparatory works on the site are delayet! the
manufacturer had to keep a fully manufactured nmeiyi
then occupation of the factory may be charged. Siones,
the charge results from non-payment of shippingtscos
component of the contract, which delays the maciine
leaving the factory. Marine insurance is a premifon
possible damages or lose on the sea which is esdcllas a
percentage of the cost of the machinery. Them®isption of
refusal, the insurance must be paid. Clearing sc@se
payments for off-loading and movement within thetdetion
port. In Nigeria, a percentage of the cost of ftant is
charged instead of weight and bulk (volume) of the
equipment/machinery. Duty is usually governmertda the
machinery  which is adjusted for the various
machinery/equipment from time to time as the Gowemt
deems fit. Insurance could cover manufacturingidacd,
local transport even initial tests on site. Premiocould be
charged appropriately for these. Ware-housingldcte a
temporary accommodation for the machinery beforelfi
installation on site and can be located anywhetesden the
destination port and final installed position oé ttmachinery.
It could be rented or built for the project. Andutm serve as
part of maintenance workshop where final coupliagld take
place before positioning of the machinery. Local
transportation could be a nightmare especially tiira world
country on two counts. Proper vehicle for trantipgrthe
machinery/equipment may not exist necessitating a
reconfiguration of the plant before transportingstte or an
expensive provision of proper vehicle by outrighiportation
into the country. The transportation route, roadsers,
bridges may need to be reinforced, overhead
powerlines/overhead bridges removed, roads cornsttuc
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before transportation of the machinery or plant dam
undertaken.

This is particularly important, as it constitutesnajor
difference in comparing plant installation cost various
locations in the world. Existence or non-existentesource
of energy must be considered in terms of power @t
facilities, terrain maps, and accurate geotechnigabrts. To
avert considerabe adverse effect on the cost afge I[power
plant, some very important information are necess&ource
of energy, such as gas source and cooling wateceaonust
be considered. Gas pipeline cost can be in themegf
$500,000.00 to $2,000,000.00 per km, including
pumping/flowstations along the route. The cosimdtely is
dependent on the terrain it is to be laid and emvirental
issues which must be properly/accurately documentéfl
water for cooling is to be sourced from a riverpipg and
flow stations can cost over $2,000,000.00 per kkvhere
water for an hydro electric power station are tocb#éected
from various sources (rivers), extensive civil goige laying
can be undertaken including mechanical pumpingast pf
the water. These additions can run into millioidollars.
For power generated to be useful, it must be linked
consumers. The distance of the power plant towoess and
the transmission system available all have effectcost of
plant. The voltage level the power must be trattschi(11
KV, 33 KV, 132 KV, or 330 KV) will directly affecthe cost
of the equipment, largely the electromechanicakiietion on
site. Electricity generated by large power plastsxpected to
be evacuated at 132 KV or 330 KV voltage levelspdhe
transmission voltage in Nigeria. The generatorsialg
generate at 15 KV which must be boosted to the iredu
transmission voltage by a series of power transéosnmand
other electromechanical arrangement known as syétdh
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These can cost about a quarter of the cost of pplaet for a
typical gas turbine system. The cost of boostin§36 KV is
naturally higher than that of 132 KV.

Contrary to the above which deals with installatain
electromechanical within the site premises of thevgr plant,
transmitting electricity through some distanceyjs¢ally done
on pylons spaced at 300 m to 500 m apart. Thdsaphave
insulators mounted on them. These insulators rim-$wpport
the conductors which actually carry the currentnfréhe
generating plants. Typical double circuit (D/Cartsmission
line, with 2 x 350 mrh biscom conductors per circuit with
optic fibre wire for control can cost in the regioh$180,000
to $300,000 per km, depending on the locationsonglthe
transmission lines, transmission substations havbet built
which can cost as much as three billion nai8 @w) for a
150 MVA 330/132/33 KV and occurs within distancés50
to 100 km of transmission lines. The transmissiobstations
facilitate the conversion from one voltage levehtwmther and
also serve as an inter-phase for linking/combiretegtricity
from various power plant sources. For hydropowants, all
sorts of costs that do not form part of the physptant, in
addition to the general ones outlined above, ocagrg from
the moment a decision to build is made.

Such costs include terrain mapping costs (activity
usually carried out by specialist/experts using cepe
tools/equipment) to determine the volume of wated hence
the capacity of the plant, geotechnical studiedet@rmine the
subsoil conditions and other such work that deteesiithe
dam type to be designed and the position of faslibn the
site, and relocation and compensation costs payabBpert
feasibility and viability studies/reports must egspahese cost
considerations and provide guide for appropriatecten of
plants and cost of facilities, among others. Treefice is for
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investors in the third world to refuse to recognaests of
these important first step actions especially wtien studies
are packaged abroad. This results in project alrandnt
midstream with collosal waste of resources. Like power
plant costing issues exposed above, costing of rothe
infrastructural development projects require defdédnning
and investigation to identify and document all atgs to
which accurate costs must be allocated.

M ethodology

In 2009/2010, ongoing ten (10) public and 10 pevat
infrastructural development projects were survelyeNigeria
by the researcher and his team. The projects pleysically
observed and their documents were reviewed with cire
operation of the managing consultants, in ordeadoertain
the quality of the project documentation and itdcome in
successful discharge of the contracts. Throughsiie
literature search various documentation qualityuesswere
unveiled, reviewed and collapsed into 15 documegmntat
quality variables DQVs, which were assumed to lbevesnt to
the study. These were issued to fifty professwral the
construction industry to elicit their opinions asthe relevance
or importance index (lI) of the implementation o&ch
documentation quality variable on the overall ssscef a
project (see Table 2.1). Also, key project acsiadleholders
of each project were issued questions and inteedewo
obtain data on the extent of implementation of EH@Vs in
their projects. The data are recorded as docurti@mta
implementation index (DIl) in Table 2.2.

The project success factor (PSF) for each variaile
ascertained (as the multiplicative value of impoect index
and document implementation index (Il x DIl) andarled
for both public and private projects in Tables &a2d 1.3
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respectively. The PSFs are illustrated pictoriallypar charts
for both public/private projects as Figure 2.1.i-6duare test
was applied on the analysed data to establish whettere
was any significant difference in documentation cpce
exercised by project actors in public and privatejgzts,
using the highest ranking/impacting variables fablg and
private projects (see Table 2.4).

Analysis, Findings and Discussion

Thirty six professionals of the construction indystited cost
estimating and bills of quantities documentatiorstreensitive
in impacting project success, with highest scor8®®6 and
importance index of 32 (see Table 2.1). This wasaty

followed by design quality documentation, to whi@3

consultants ascribed 80 % with relevance indexgof 2

This result appears to contradict normal expeatatio
which adjudges estimate quality as a function sigtequality
and level of project definition. Design qualityadmnentation
paired with construction plan impacting index of, 2@hile
change orders documentation ranked third with itgrae
index of 23 (Table 2.1).

Tables 2.2 and 2.3 shows a general low level of
documentation practice quality, going by implemé&ota
index scores or ratings of the surveyed public angate
sector projects. Only very few projects achievedl %
documentation implementation score line and in equence
the project success factors (PSFS) were generalgwb
admissible threshold of 86 %. For public projgdtable 2.2)
the highest scoring variable was cost estimate meatation
with project success factor (index) of 74.2. Twis closely
followed by change order and design documentatioits
65.5 and 64.4. project success indices respectivSlynilar
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results were obtained for private projects (Tabl8) 2vith
PSFS of 69.1, 66.7 and 63.7, for cost estimatihgnge order
and design documentations respectively.

Table 2.1: Importance Index (I1) of Documentation
Quantity Variables

Documentation Quality Variable (DQVS) Weighted iRgt
No of Score Imp.
Resp. % Index
w S WXS
1 Project Brief/Requirements Documentation 32 70 2 2
2 Project Design 33 80 26
3 Cost Estimating/BOQ Preparation 36 89 32
4 Construction Plan Documentation 35 75 26
5 Implementation Sequence Documentation 33 60 20
6 Budgeting/Cashflow Documentation 31 65 20
7 Earned Value Management Documentation 25 61 15
8 Labour/Plant/Equipment Statements 33 60 20
9 Control/Report System Documentation 25 56 14
10 | Project Inspections/Site Meetings/ Minutes 26 58 15
Documentation
11 | Valuation/Certificates Documentation 30 62 19
12 | Change Orders (variations) / Other Instructions | 29 78 23
Documentation
13 | Price Fluctuation Documentation 26 50 13
14 | Day Works Claims Documentation 18 50 9
15 | Accidents/Force Majure/Weather Change/Disputel6 45 7
Documentatio

Source:Field survey 2009/2010

Generally, the private projects show slight docutaion
practice edge, possibly because of the investment
consciousness of private investors vis-a-vis samaicern of
government/stakeholders in public projects. Whiagse
results implicitly communicate is that inadequaciasthe
project design and costing documentations creatggh h
incident of change order / variation instructioragiices at
projects execution. This issue has remained orteeoimost
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recurring sources of disputes and delays in theliesu
projects. It is also evident from Table 2.2 an8 &xd Figure
2.1, that the projects exhibited poor budgetindidasy

documentations which resulted in dismal earnedevaliccess
factors of 20.4 and 20.2 respectively for publid grivate
projects. This is buttressed by the fact that edrmalue
management process is yet to gain the desired aayuin

Nigeria construction practice.

The foregoing analysis shows that there is no ntarke
difference in documentation practices exhibited pgrpject
actors in the public and private projects, judgfmgm their
projects success factors depicted in Figure 2.lko e Chi-
square comparison test (see Table 2.4) adjudgedibberved
differences as statistically insignificant.

Conclusion and Recommendations

Overall, the projects performed below the Natiomalustrial
Standards’ documentation achievement benchmark for
construction business of 86%. There is conspicdailiag in
monitoring and control of construction activitieBhis was
reflected in unacceptable level of budgeting andual
absence of earned value system documentation tbatdw
anticipate, monitor and report performance failifgsprompt
corrective actions. In consequence the manageniernieo
projects were reactive with increased risks, tinmel @ost
overruns, reduced margins and performance qualitys
presents great loss of expectations to the statel®bnd the
economy at large.
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Table 2.2: Degree of Application of Documentation Quality
Variables (DQVS)/Analysis of Project Success factors

(PSFS) (Public Projects)

DQVS/Importance

Projects Doc. Implementation Index/Rating (%

Index A B [C [D |E F G Total
(PSFS)
1 22 | 11 | 5 12 | 14| 15| 15| 10| 13 24 1 273
2 26 | 20 | 15 | 30| 31| 20| 22| 27| 32 30 2| 644
3 32 | 23 | 10 | 35| 80| 30| 15| 21| 20 26 2 742
4 26 | 15 | 12 | 30| 24| 27| 16| 20 24 24 2| 556
5 20 | 0 5 10| 15| 15| 5 10| 14 14 14 192
6 20 | 14 | 10 | 12| 17| 15| 10| 11| 18 18 1] 266
7 15 | 05 | 15 | 10| 11| 16| 19| 10| 20 16 14 204
B 20 | 18 | 35 | 11| 34| 15| 29| 14 33 29 1% 460
9 14 | 10 | 25 | 12| 30| 11| 26| 12 30 3] 1 30.3
10 15 | 20 | 40 | 28| 38| 20| 35| 15 34 42 2 142
11 19 | 21 | 39| 32| 40| 22| 40| 26 29 2 20 56.8
12 23 | 27 | 40| 20| 35| 18| 37| 20| 3§ 2 2 655
13 13 | 28 | 50 | 30| 35| 31| 40| 28 30 3 28 432
14 9 18 | 41 | 35| 40| 21| 43| 26 39 40 30 299
15 7 40 | 25 | 27| 39| 40| 42| 31 43 41 3] 255

Source:Field Survey 2009/2010

Key
Public Project Types:

Federal High way
State Road project
Other Mass housing projects.

—TITOoOwW>»

Univ. Campus facilities Dev. Project
State Gas turbine power project
Bridge Construction project

Urban water treatment and Reticulation Project

The paper recommends for a procurement practi¢cesbald

ensure thorough assessment and equitable alloaatjmmoject
risks to all stakeholders. Full project definitiorfeshere

possible) by responsible, balanced, experiencetessmonal
design team who must partner overtly to achieveepto
success. And the allocation of accurate time amféts to all
phases of project development. The projects pacgagiiould
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involve work operatives at the lowest activity lbsv&o ensure
that all relevant costs are identified and incluadedhe cost
estimate. This will ensure the documentation ofueaie
project baselines for effective monitoring and ea#ibn of
achievements at the projects’ process phase.

Table 2.3: Degree of Application of Doc. Quality Variable
(DQVs) / Analysis of Project Success factors (PSFS) (Private

projects)
DQVS/Importance Projects Doc. Implementation Index/Rating (%
Index A B C D E F G H | J Total PSFS

1 22 15 9 10 16 14 20 11 18 2] 1 31.6
2 26 22 31 17 21 45 40 9 20| 19 2] 63.7
3 32 17 13 40 50 10 20 14 30 12 1 69.1
4 26 20 28 14 22 31 34 10 14 3] 11 43.0
5 20 28 22 9 20 12 38 14 30 37 14 43.0
6 20 10 16 20 8 27 11 12 14 20 1 29.6
7 15 11 14 7 13 20 12 13 15 19 1] 20.2
8 20 22 31 18 39 10 40 10 35 37 14 50.2
9 14 14 21 15 40 8 18 16 34 2] 12 27.8
10 15 18 45 33 34 31 29 20 31 38 27 42.8
11 19 26 30 48 46 18 45 19 24 24 1y 56.4
12 23 18 25 42 48 18 31 15 21 34 38 66.7
13 13 30 41 35 28 47 20 35 21 3 32 422
14 9 20 29 47 36 32 58 20) 47 47 3 32.4
15 7 34 42 30 54 35 51 25| 50 45 31 27.7

Source:Field Survey 2009/2010

Key

Private Project Types:

Private Univ. Campus Project

Private Gas turbine plan project

Massive Box Culvert Projects

Water Intake Works for Industrial Plant Project
Private Estate Road Project

Factory arterial Road project

Other Private Complex Housing projects.

—TITOoOwW>»
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—  PROJECT SUCCESS FACTORS PSFS

DQVS - 5
Figure 2.1: Bar Chart of Project Success Factors for
Public/Private Projects.
Source:Authors’ Documentation, Quality Surveys 2009/2010
Key: [ PSF public projectdll  PSF private praject

The goal should be to aim at digitizing the enipectrum of
the construction process of; planning, design, icgst
construction and management. This will facilitate speedy
generation and management of quality data- basab@tases
for effective monitoring and control of capital prots. Full
application of ICT has become imperative for Nigetb
achieve the desired quality of documentation of her
construction business.
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Table 2.4: Chi-square comparison Test of Significant
Difference in Documentation Practice in public/private
projects

Fo Fe Fo-Fe (Fo—Fe) (Fo- Fej
. Fe

74 72.20 1.80 3.24 .044

66 67.15 -1.15 1.32 .019

64 64.63 -0.63 0.39 .006

69 70.79 -1.79 3.20 .045

67 65.84 1.16 1.35 .020

64 63.36 0.64 0.41 .006

Source: Documentation Quality Survey 2009/2010

X? cal = 0.545 < %.05 crit 5.99, Accept Null

Hypothesis
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Abstract

An evaluation of the effectiveness of communicatitategies
for eradicating malaria among antenatal women inuga
metropolis, Nigeria was undertaken. Using the surv
method, a sample of antenatal women in Enugu melisop
was studied. Results showed the media messageslanam
eradication were not only clearly understood byegraent of
the target audience, antenatal women, but also eskid the
critical questions on their minds. The messagere ve¢so
educative, informative and illuminative to the targudience.
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The messages employ the participatory methdbthnetheless,

the messages do not produce behaviour change in the
audience, nor do they prompt the audience to take t
recommended actions. This paradox was attributed t
poverty, which is not only linked to endemic maari
challenge, but also influenced audience response to
campaigns. The study recommended increased exposure time
to improve bombardment, more participatory and gnéted
communication rather than awareness and increased
knowledge, and policy to compel women and childoesleep
under inscticide-treated bed-nets.

| ntroduction
In Africa and other less developed parts of theldyasver a
million people, mostly children and women, stillediof
malaria each year. The global drive and investrteesbmbat
malaria include the Millennium Development GoalsO(@®is)
No. 5, which seeks to eradicate malaria by 201Berd is also
the Roll Back Malaria Programme.

Malaria is poverty-related diseases (PRDs) in Néger
and other less developed countries (LDCs) of Afri¢énoti
(1994: 19) remarked that:

Poverty means disease, disease means pain, iyatalit
work and death. Africa’s economy has been pladuyed
malaria and other numerous diseases. Most importan
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are infectious diseases, which are both curable and
preventable, but have greatly depleted the continen
Malaria has caused untold suffering in Africa and
claims something like a million African lives a yel
was once an important disease in the warmer pafts o
Europe and USA, but improvement in living condgion
led to its disappearance.

According to the National Malaria Control Programme
(NMCP, 2005), malaria constitutes a serious hegctiiddlenge

in Nigeria. It is responsible for 60% outpatiemtit/to health
facilities, 30% childhood deaths, 25% of deathhidren and
under one year, and 11% of maternal deaths (4,560 d
annually). A Nigerian child is sick of malaria ixeten 2 and 4
times in one year. About 70 % of pregnant womeffiesu
from malaria. This contributes to cases of mateanaemia,
low birth weight, still birth, abortion and otherggnancy-
related complications. The financial loss due talama
annually is estimated at about =N=132 billion matiment and
prevention costs, loss of man-hours, among othkr005 a
comparison of malaria with other common causes of
morbidity per 10,000 cases showed that malaria ealon
accounted for 1,858 cases, while diarrhoea, pneianand
measles together accounted for 1,245 cases. Tderscores
the need for concerted efforts by all stakeholdevgards its
eradication.
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Sleeping under insecticide-treated bednets (ITNs) C
greatly reduce deaths from malaria, especially ajratmidren
and women (WHO, 2009). Yet, a reasonable number of
people in Enugu have not adopted this preventiagegyy of
malarial reduction. This calls for effective conmuation
strategies to drive behavior change among the ttargameh
(2009) emphasized the need for sensitization oficAfr
countries on the challenges in making health ptsjeork. It
requires effective communication strategies tohegae target
audience and stakeholders. In line with this, rieaship for
Transforming Health System (PATHS) designed theoaeh
programme communication package for malaria eréditan
Enugu State (Egbo, 2010).

This study was aimed at appraising the effectiveioés
the communication strategies for eradicating malamong
antenatal women in Enugu metropolis. This will pghéh
developing newer and sharper strategies that willaace
Africa’s chances of meeting the health targets.

Theoretical framework

The Top-to-Bottom Approach

Nwosu (2008) conduit metaphor, “top-to-bottom” othet
“hypodermic needle” approaches are the oldest camwation

models. They have long given way to prevalent etk interest
and circumstances. According to Egbo (2010), thew n
communication pattern should be a departure from tisual

information or enlightenment approaches to more aeatic,
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participatory, bottom-to-top approach. And, papitory
communication is now advocated for integration ialiostages of a
development project/programme.

The Agenda Setting Theory

This theory describes the powerful influence of thedia and its
ability to state and define what issues are immbria society for
the masses. McCombs and Shaw (1970) observedtiigatmass
media force attention on certain issues. “The nmasdia controls
what the society should think about, know about hade feelings
about. An issue is important as long as it is iomously reported in
the media, and ceases to be relevant the momenéa ratention is
removed. Audiences not only learn about publicéssand other
matters through the media, they also learn how ningortance to
attach to an issue or topic through the media. gddtential of the
topic to affect many or few in the audience is exll“issue
threshold” and has a bearing on “agenda building” people.
Today, issues that constitute public matters arediby the content
of the media message. It is what the media hockesse to
emphasize that becomes the topic of discussioryebere. Hence
a successful campaign on malaria eradication welbethd on a
sustained exposure to the media.

The Two-step Flow and the M ulti-Step Flow

Okenwa (2002) wrote on the powerful “Effect Moded!so referred
to as “Power theory”, which emphasize and refl¢latsstrength of
the media and the people’s perception of the stheofjithe media.
The earliest thinking on media effects were prosldatgely from
the prevailing theoretical development in the fiefdsociology and
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psychology. From the sociological perspectivesjctvlemerged
toward the end of the T9century and the beginning of the™0
century, the society is perceived as highly indiailistic or
atomized with social ties among individuals almasimpletely
absent. The individual members of the society vieftevulnerable
to powerful influences from without and had littke no tie with
others in the society. There were, therefore, nediating
influences in his social system. It was the ladeognition of these
mediating influences that led to the modificatidrtte all powerful
media theory.

Uses and Gratification Theory

The gratification theory was developed in the 194Qden
researchers became interested in the way peopégeddn various
forms of media behaviours. It is a theory thatuslience-centered,
asking what people do with the media. It statest #udience
derives level of satisfaction/reward from using tmedia. As
Lazarsfeld and Stanton (1949) noted, several tgpeto of mass
media motives and functions have been formulatesbteptualize
the seeking of gratifications as a variable thaerirenes before
media effects. Recent studies have revealed thaeariety of
audience gratifications are related to a wide raosfgmedia effects.
The uses and gratification theory reveals that leeepek out and
use the media to gain several gratifications. ddiffices exist in the
way individuals and group reacts to media messages.
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M ethodology

Study area

Enugu State was created or"2¥ugust, 1991, with the capital city
as Enugu. It belongs to the Southeast geo-pdlitimae of Nigeria

— one of the 6 zones in the country. The varicampaigns on

malaria eradication in the State have not resultedexpected

behaviour change. Enugu metropolis was chosertherstudy

because of the cosmopolitan status, which harbonorest of the

media outfits in the State.

Instrument for data collection

Structured questionnaire was designed on a fivetddkert scale
(strongly disagree 1, disagree 2, don’'t know 3eagf, strongly
agree 5) and 200 copies administered to women dhate for
antenatal care at ESUT Teaching Hospital, Park L&nelg. The
study captured the communication component of atirrealaria
eradication strategies in Enugu State. Preliminsuyvey was
carried out to ascertain the suitability of thetinment before it
finalising.

Data analysis

Data obtained were arranged in percentages andeiney tables.
Analysis of the data employed the calculated valG¥) and
decision value (DV) technique. The DV is the nalitty point (3),
while the formulae for CV is (Osuala, 2007):

C.V. = YFx
SF
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Where F is frequency
X is scale-point

A comparison of CV with DV showed if respondent gEbpinions
fell on the affirmative or negative side, therelsgiating to also test
the hypotheses. Calculated values that are gréearthe decision
values confirmed affirmative answers, while thosat tfell bellow
confirmed negative answers. CV greater than D\ddda rejection
of null hypothesis, while CV less than DV meant tthaull
hypothesis should be accepted.

Results and Discussion

Demographic data showed that 80 respondents or w6fé aged 20-30,
while 120 of them or 60% were aged 31-40. Thers wa teenage
pregnancy or child marriage. All respondents waegried — no divorcee,
single parent or widow. Therefore, vulnerabilityn@eng them was
minimal.

Twenty respondents or 10% had First School Leadedificate
or FSLC, another 20 of them or 10% had West Afri€ahool Certificate
or WAEC, 80 of them or 40% had Ordinary Nationapldma or OND or
Nigerian Certificate in Education or NCE, and thestr60 or 30% had
Bachelor degree or Higher National Diploma. Therefrespondents were
educated enough to face the experience of pregrearttghild bearing.

Forty respondents or 20% were students, 20 of thef®% were
traders, and the rest 140 or 70% were civil seszafithese were common
occupations for female adults in Southeast Nigefiae respondents hailed
from all parts of Enugu metropolis: Coal camp, Walley, GRA, Ogui,
Asata, Maryland, New Haven, Independence LayoutkiGAwkunanaw,
Achara Layout, Abakpa-Nike, Thinkers’ Corner Layownd Emene.
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However, they were not evenly distributed amongseh@arts of the
metropolis.

Respondents understand current media messages tariama
eradication, which also addresses the critical tipres on their minds. The
media messages on malaria provide education andetbeed illumination
to the target audience on the malaria eradicatwnpaign. Also, the media
messages on malaria employ the participatory methothe media
messages do not produce behaviour change in thermed The media
messages on malaria eradication do not prompt tdéece to take the
recommended actions. To tackle this irony, mongosxre time may be
necessary for heavier bombardment. Also, partioipaand integrated
communication, rather than awareness and incre&sedledge, may
prove effective in bringing about behavior change.

Test of Hypotheses
A number of null hypotheses that guided the studyevtested, as follows:

Hos. Media messages on malaria eradication are notlgleaderstood
by the target audience.

Question 1 addressed this issue. The CV was hithw DV or 3, hence,
the null hypothesis is rejected, and the altereatiypothesis accepted as
‘Media messages on malaria eradication are cleanigerstood by the
target audience.’

Hoy. The media messages address the critical questiottseomind of
the target audience. Therefore, the null hypothesigjected.

Question 2 on the questionnaire addressed thistthiThe CV of 3.1 > 3,

showing that the answer was in the affirmative. erBifore, the null
hypothesis was rejected in favour of the acceptavicéhe alternative
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hypothesis, i.e. ‘The media messages addresgitlmlcquestions on the
mind of the target audience.’

Hoa: The media message on malaria eradication are mitipatory in
approach.

Question 3 addressed the matter. The CV was ithwvas > 3, hence,
the null hypothesis was rejected. The alterndtiygothesis was accepted
as ‘The media message on malaria eradication arécipatory in
approach.’

Hoa: The media messages on malria eradication do novideo
education and illumination.

Question 4 of the questionnaire addressed thigfacThe CV was 3.2,
which is higher than DV of 3.0. Therefore, the Inypothesis was
rejected. The accepted alternative hypothesisTes media messages on
malria eradication do not provide education andiihation.’

Hos: The media messages do not produce behaviour chantee
audience.

Question 5 addressed this matter. The CV wasvihgh is lower than
DV of 3.0. Therefore, the null hypothesis was ated.

Hos: The media messages on malaria eradication do mwohgirthe
audience to take the recommended actions.

Question 6 addressed this issue. The CV 2.7, wikithwer than 3.0 - the
DV. Hence, the null hypothesis accepted.
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Conclusion

This survey study found that the media messagesmataria

eradication were not only clearly understood byegnsent of the
target audience, antenatal women, but also addrasee critical

qguestions on their minds. The messages are alscatdek,

informative and illuminative to the target audierme the malaria
eradication. Also, the media messages on malariplosmthe

participatory method. Yet, the media messages atopnoduce

behaviour change in the audience, nor do they praohepaudience
to take the recommended actions. This paradox lmagxplained
by biting poverty, which appears to determine anckeresponse to
campaigns.

Recommendations

Since, the media messages on malaria eradicatiaghts but do not
produce behaviour change in the audience, nor pridmepaudience
to take the recommended actions, it is ineffectii@ combat this
paradox, more exposure time may be tried to prodoeavy

bombardment effects. Participation and integratdmunication,

rather than awareness and increased knowledge,t npigive

effective in behavior change. There should beeiased interactive
programmes in communicating target audience ofouarihealth
programmes, as this will enhance their success celsarand
sustainability. Policy may be made to compel pegggrwvomen to
sleep under insecticide treated nets each night.
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Abstract

This paper x-rays the basic economic principles employed in
evaluating environmental projects. It viewed economic
evaluation as a crucial component of capital budgeting used
for allocating the financial resources of private and public
organizations of a nation in order to achieve sustainable
development. It opined that projects devel opment/management
strategies must embody full dose of green/sustainability
strategies whose private/social costs and benefits cashflows
are estimated, strategically projected and discounted to
enable projects with highest net social benefits to be
implemented. It identifies CBA as a versatile evaluation
technique suited for public and major private projects and
recommended the bridging of private and social rates of
return to serve as a catalyst for private-sector-led social and
economic development activities that would ensure
sustainability of development.

65



Ajator, U.O Economic evaluation principlesfor projects

Introduction

The proper budgeting of available resources of @Bomas

crucial to its socio-economic and political exisien
Economic evaluation is the key element of capitaldeting,

which is a process of allocating the financial teses of

private and public organizations in a nation in t@nner that
best achieves the nation’'s overall goal of sushdna
development (Ajator, 1994).

The need for capital budgeting arises when an
organization (private or public) has to select thest
potentially profitable (social, economic, environted)
investment project strategies from a range of abé&l project
strategies for a given set of budget constraifiise selection
of the optimal combination of projects from a skawailable
options and budgeting the available capital is thtitcal
(Ajator, 1999, 1996).

Misjudged ventures can significantly impair the
profitability/sustainability of the organizationacthe society
development programmes, and the credibility of dgencies
in charge of the programmes. The basic approacto is
evaluate and rank the projects using any acceptgipeaisal
techniques and select the best-ranking projectdfithato the
capital budget (Ajator, 1996).

Evaluation goes beyond the investment capital, and
private costs and benefits of proposed projectmdtude all
externalities, the social costs and benefits to dbeiety at
large throughout the project life cycle. The cybbgins with
the initial conception of the project and continulsough
planning, design, procurement, construction stprteperation
and maintenance to final demise/disposal of thditiac For
sustainability of the environmental projects thesiba
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procedural considerations would include the follogvi(Hill
and Bowen, 1996; Ajator and Onyeador, 2007):

» Undertake prior assessments of proposed activities;

* Involve people potentially affected by proposed
activities in decision-making process in a timelkyyy

* Promote interdisciplinary collaborations and multi-
stakeholders partnerships;

* Recognize the necessity of comparing alternative,
courses of action;

» Utilize a lifecycle framework;

» Utilize a system approach (optimality concept);

* Exercise prudence;

» Comply with relevant legislation and regulations;

* Establish a voluntary commitment to continued
improvement of performance;

* Manage activities through the setting of targets,
monitoring evaluation, feedback and self-regulaidn
progress;

* Identify synergies between the environment and
development;

With these sustainability factors built into theojects
proposal, the selection of a balanced set of pt®jgat would
meet the goals, resources and constraints of thatefpublic
organizations would follow.

Methods of economic evaluation of facilities

Various criteria for cash flow analysis exist toakate the
viability of projects and capital expense proposdlse three
formulae commonly used by medium to large-sized
private/public companies are (Ajator, 1996; Al-Tadi and
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Alex, 1998; Hendrickson, 2003; Henshaw, 2006) nmesg@nt
value (NPV) and its affiliate models: profitabilitpdex (P1)
and discounted payback (DPB); internal rate ofrre(lIRR);
and Cost-Benefit-Analysis (CBA).

Economic evaluation of facilities refers to the
evaluation of the economic/operating cash flowseasgnting
the benefits and costs associated with the acmunsiénd
operation of the facility over the planning horizolWe must
distinguish between economic evaluation of alteveat
physical facilities and the evaluation of altermatfinancing
plans for a project, which refers to the evaluatibnthe cash-
flows, representing the incomes and expenditurieggrfrom
adopting a specific financing plan for funding thject. In
general, economic evaluation and financial evatumatare
carried out by different groups in an organizatisimce
economic evaluation is related to design, consbogct
operations and maintenance of the facility whileaficial
evaluations require knowledge of financial assetshsas
equities, bonds, notes and mortgages availabldirfancing
the facilities. Both economic and financial evdiom should
be integrated because wrong choice of financingpophight
affect the profitability and sustainability of tle@vironmental
projects.

Basic Steps in Economic Evaluation
A systematic approach for economic evaluation aflifees
consist of the following major steps:

= Generate a set of projects or purchases for invegtm
consideration;

= Establish the planning horizon for economic analysi

= Estimate the cash flow profile for each project;

= Specify the minimum rediscount rate (cost of cdpita
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= Establish the criterion for accepting or rejectiag
proposal, or for selecting the best among a grdup o
mutually exclusive proposals, on the basis of the
objective of the investment;

= Perform sensitivity or uncertainty analysis;

= Accept or reject a proposal on the basis of the
established criterion.

Often many assumptions and policies, some imgictt some
explicit, are introduced in economic evaluationtty decision
maker. The decision making process will be infeezhby the
subjective judgement of the management as muchy akeb
result of systematic analysis.

Cost of capital (interest rate)

The interest rate or cost of capital for appraisprgjects
specified by top management in a private firm tflethe
opportunity cost of capital of the firm, the markaerest rates
for lending and borrowing and the risks associabath
investment opportunities. For public projects, ithterest rate
is specified by a government agency, such as thieeobf
management and budget, the Central Bank and thierdht
Assembly. The public cost of capital (interesejatpecified,
reflects social and economic welfare consideratiand is
referred to as the social rate of discount (SROD).

The SROD is generally lower than the interest sate
by private firms as it is often regarded as a fiske-rate. The
cost of capital for economic evaluation of investine
proposals is critically important in determining ether any
investment proposal is worthwhile. Hence loweritige
SROD for public projects while maintaining highewst of
capital for private projects creates the risk gbraping more
public projects, which have lower social benefitart private
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sector projects, which is forced to use the higtenmercial
discount rate on its future revenue stream. Thaidation is
that more and less beneficial public projects thamernment
budget can handle are approved with high risk of
abandonment, while rejecting viable private prgectThis
might go against the rational policy of catalyzingtional
development through private sector-driven socialiemic
development activities.

Costs and benefits of a constructed facility
The basic principle in assessing the economic casid
benefits of new facility investments is to find thggregate
individual changes in welfare of all parties affsttby the
proposed projects (Hendrickson, 2003). The changes
welfare are generally measured in monetary terras there
are exceptions, since some effects cannot be neshdirectly
by cash receipts and disbursements. Examplesdadie
value of human lives saved through safety improvemer
the cost of environmental degradation. The diffies in
estimating future costs and benefits lie not only i
uncertainties and reliability of measurement bwoabn the
estimation of social costs and benefits generatedside
effects. Furthermore, proceeds and expendituriedeck to
financial transactions, such as interest and sigssichust also
be considered by private firms and by public agesci

To obtain an accurate estimate of costs in the-cash
flow profile for the acquisition and, operation af project
(Hendrickson, 2003; Chandra, 2002; Patel, 2000),isit
necessary to specify the resources required totremhsand
operate the proposed physical facility, given thailable
technology and operating policy. Typically, ea¢tihe labour
and material resources required by the facilitynidtiplied by
its price, and the products are then summed tarobia total

70



J. Appl. Sc. & Dev. Vol. 3, No. 1-2, October 2012 [65-82]

costs. Private corporations generally ignore esesocial
costs unless required by law to do so. In the ipud®ctor,
externalities often must be properly accounted foAn
example is the cost of property damage causedripoHution
from a new plant. In any case, the measuremeniteirel
costs is extremely difficult and somewhat subjectior lack
of a market mechanism to provide even approximassvars
to the appropriate value.

In the private sector, the benefits derived from a
facility investment are often measured by the reesn
generated from the operation of the facility. Rewes are
estimated by the total of price times quantity sold@he
investment cost/depreciation, investment credibvedinces,
interest and taxes on revenues must be deducteddatg to
the prevailing tax laws. In the public sector,ame may also
accrue to a public agency from the operation of faagity.
However, several other categories of benefits magp ae
included in the evaluation of public projects. Eirprivate
benefits can be received by users of a facilityservice in
excess of costs such as user charges or priceethargjfter
all, individuals only use a service or facility tifieir private
benefit exceeds their cost. These private benafittbnsumer
surplus represent a direct benefit to memberseptiblic. In
many public projects, it is difficult, impossible ompractical
to charge for services provided, so direct reveragesl zero
and all users’ benefits appear as consumers’ ssirgpkamples
are a park or roadways for which entrance is fikg.a second
special category of public benefit, there may beemmal or
secondary beneficiaries of public projects, sucmas jobs
created and profits to private suppliers. Estintatthese
secondary benefits is extremely difficult. It derda caution
since resources devoted to public projects migimphi be
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displaced from private employment and thus reptesemet
benefit.

Investment evaluation criterion
Basic characteristics of sound investment evalnatiiterion
are:

+« It should consider all cash-flow to determine theet
profitability of the project

« It should provide for an objective and unambiguous
way of separating good investment projects from bad
ones

% It should help in ranking the projects accordingheir
true profitability.

s It should recognize the fact that bigger cash-flanes
preferable to smaller ones and early cash-flows are
preferable to later ones.

« It should help to choose among mutually exclusive
projects, the project which maximizes the
shareholders’ wealth.

s It should be a criterion, which is applicable toyan
conceivable investment project independent of gther

Net present value method: The objective of facility
investment in the private sector is generally ustbed to be
profit maximization within a specific time frameSimilarly,

the objective in the public sector is the maxim@atof net
social benefit, which is analogous to profit maxation in
private organizations. Given this objective a mdthof
economic analysis will be judged by reliability aedse with
which a correct conclusion may be reached in ptojec
selection. The NPV method discounts back the miégbws
over the life of the investment to determine whethey equal

12



J. Appl. Sc. & Dev. Vol. 3, No. 1-2, October 2012 [65-82]

or exceed the investment outlay. The project i®pid if the
NPV is greater than zero and profitability index) (B greater
than 1.

The basic principle underlying the decision for
accepting and selecting investment projects is thaan
organization can lend or borrow as much money asshes at
given cost of capital, the goal of profit maximipat is best
served by accepting all independent projects whR¥s at
the cost of capital are nonnegative, or by selgdine project
with maximum nonnegative NPV among a set of muyuall
exclusive proposals. The NPV makes the conseweativ
assumption that over the years, inflows can bevesied at
the original cost of capital or discount rate. Thagmvestment
assumption of NPV method allows for consistency- (Al
Tabtabai et al, 1998). Inflows from each proposalassumed
to have the same investment opportunity, and iforsthis
reason that NPV is generally the preferred metherhll,
1990). The following steps are involved in the adtion of
NPV:

% Cash flows of the investment project should be
forecasted based on realistic assumptions.

% Appropriate discount rate should be applied toalist
the forecasted cash flows. The appropriate discount
rate is project's opportunity cost of capital whigh
equal to the required rate of return expected by
investors on investments of equivalent risk

« Present value is calculated as the aggregate of the
discounted net cash inflows.

« The net present value (NPV) is then the difference

between present value of discounted inflow (begkgfit

and present value of discounted outflows (costs)
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n
NPV=tZ_oB[—Ct(1+ N '>0
where B is benefit and C is cost and t is time.

The project is accepted if NPV is positive (NPV>@and

rejected if NPV is negative (NPV<0). Where the NBVa

project is positive, it means that by undertakihgttproject
the organization immediately increases its presesdlth by
the value of the NPV and the rate of return on phgect
exceeds the cost of capital. The proceeds of tbgegrwill

yield sufficient funds to repay the initial capigim plus any
additional borrowing to the value of the NPV.

TheInternal Rate of Return (IRR): The internal rate of return
(IRR) method calculates the interest rate(s) atclvlihe net
cash inflows of an investment can be discounteequaal the
discounted outflows or capital cost of the projéicis the rate,
when used in discounting that makes the NPV equaleto
(NPV = 0). It is obtained through trial and eraord use of
interpolation model. Like the NPV, it takes intocaunt the
magnitude and timing of cash flows. In contrasthie NPV
method the IRR method assumes that all inflows ban
reinvested at the marginal yield from a given irinesnt. For
proposals with a very high IRR, it may be unrealidb
assume that reinvestment will occur at these higtesr
Besides the IRR method is rigorous to calculate raag give
multiple rate if some cash flows of the project aegative.
The decision rule is to accept the project if tRRlis greater
than the cost of capital. And, for mutually exclgsiprojects,
to select one with the highest IRR.
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IRR Interpolation Model:

IRR = R% + NPk

— 0,
NPVm + NP, (R~ R)%
where
RI = interest rate at which NPV is + Ve
R., = interest rate at which NPV is immediately
negative.

Cost-Benefit-Analysis (CBA): CBA is essentially an
investment appraisal technique, which takes intmact not
merely the private costs and benefits of an investnproject
but also the social costs and benefits. CBA &canique used
in either investment appraisal or the review ofaperation of
a service for analyzing and measuring the costfiietoethe

community of adopting special courses of action dod

examining the incidence of these costs and beneétaeen
different sections of the community.

Brown & Howard (1982) defined CBA as an analytical
tool in decision making which enables a systematic
comparison to be made between the estimated cost of
undertaking a project and the estimated value/ltendiich
may arise from the operation of such a project. AG8used
widely in the areas of public finance and in prevaector
when large projects are being considered. CBAthadasic
objective of identifying and measuring the costd aenefits,
which stem from either the investment of monies tloe
operation of service.

It is concerned with not only examining those costs
and benefit which have a direct impact on the pmhog
authority, but also those which are of an exterralire and
accrue to other persons. Also, the cost and ksntfi be
measured are those, which accrue throughout theofifthe
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project. Hence, CBA provides the decision makehwseful
guidelines to enable him make decisions based goraus
appraisal of all the factors involved in the undkmg of a
project. He is made aware of the probable rangeosfs and
benefits, which would be experienced to help himsuder the
complete scenario before making his decision.

Nationally, CBA can be used in allocating scarce
resources between such public services as edugation
environment and health, but its effective use isrethby high
level of politics attending such crucial decisidratbocation of
public resources. CBA is not a new technique, adie
writers including Foster & Beesley (1963) had iradéxl. The
popularity of use of CBA in decision making origiegrom
its application in U.K. in the study for a third ha@on Airport
and Victoria underground line of London transpart the
1960s. And in USA the Tennessee Valley Scheme Her t
provision of water, Cole (1976 in Brown and Howat@32).

The rationalization of the application of CBA tolic
expenditure derives from its use by welfare stabeprovide
free services in the areas of medical care, school,
environmental control, etc. This was to ensure akqu
opportunities for all regardless of income levelthwclear
disinclination to apply commercial techniques ivastment
appraisal. Its narrow application rendered it difft to
evaluate the efficiency of resource allocation hese areas.
CBA aims at setting out the factors, which needdotaken
into account in making economic choices. Moshefc¢hoices
to which it has been applied involve investmentjgnts and
decisions whether or not a particular project isbie
financially, which is the best of several altermatprojects, or
even when to undertake a particular project. Time &
generally to maximize the present values of alldién less
that of all costs, subject to specified constraints
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CBA incorporates a number of techniques. It draws
the concepts of capital budgeting such as invedtrordgeria,
forecasting and risk/ uncertainty. In additionnvelves wider
issues such as environmental problems, opporteosys and
transfer prices with considerable amount of inpbtsng
subjective. Notwithstanding the subjective naturd o
data/decisions involved, careful preparation andlymmns of
such data as an aid to decision-making is sup&ridecisions
made on a “hunch” or intuition. CBA attempts tosiler all
the consequences, which may arise from undertaking
project. For example a company may be considetimgg
building of a new plant, which, because of its nfanturing
process will discharge a considerable amount ddexft into a
local river. The normal capital budgeting techmisiumay
show that it will be profitable for the companydperate the
plant, but CBA examines all consequences includaig
course, the effects the effluent discharge may havehe
health of the population, on the fishing, swimming,
local/scenic beauty, etc. This type of environmaeptoblem
is regarded as a social cost and should be an tengatem in
considering a major project. CBA is therefore acprsor to
the current Environmental Impact Assessment ElAt tias
received wide aclaim as an important tool for Sastaility of
projects.

Principal Criteria to be Determined: The principal issues to
be determined are:

» Which costs and benefits are to be included?

» How are they to be valued?

» At what interest rate are they to be discounted?
» What are the relevant constraints?
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Methodology to be Used in Cost Benefit Study: The suitable
steps to be used in a cost benefit study are:

v Define the problems to be studied

v Identify the alternative courses of action

v’ Identify the costs and benefits both to the inveatul
the external parties

v Evaluate the costs and benefits and

v' Draw conclusions as to the alternative to be adbpte

Differences  Between Costs-Benefits-Analysis  and

Conventional Investment Appraisal Techniques

The following have been identified as some diffesmn

between CBA and conventional investment appraisal

techniques:

* CBA include not merely private costs and benebts,
also social costs and benefits in the calculatibn o
annual cash flow of a project.

* The valuation of these costs and benefits is also
significantly different. Conventional techniqueseus
market value, while CBA often use shadow prices.

* The discount rate used to discount these costs and
benefits may also be different. Conventional
techniques use the cost of capital, while CBA galher
uses some sort of social discount rate.

Valuation of Social Costs and Benefits

The problems of forecasting future costs and benefi
especially of long-term projects are consideraliknewith the
existence of refined mathematical techniques andpcer
applications. In CBA the problem is compoundedhs/need
to estimate social costs and benefits, which havenarket
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price. These costs must be quantified no mattew ho
subjective or relative. For example in road prgeeistimates
of time/costs saved through decongested traffic raoldiced
exhaust gas emissions, speedy evacuation of fasdupt and
thriving, small businesses and enhanced propertyesa
incident on the road project are measured. WHuaseid not
possible social costs may be ranked in order diepeace or
indexed to show the category of desirability asumle to the
decision maker.

Alternatively contingency method may be used
whereby monetary benefits are subtracted from naoypebsts
and the decision maker then decides whether thee\af the
intangibles is worth the difference. In forecagtithree point
probabilities estimates of costs and benefits towshhe
possible worst, most probable and possible beshatss are
preferable as they present the probability of em&t revenue
being within acceptable limits.

These estimates of project investment cost, lif@sp
running costs, possible scrap values, cost of aphpital
allowances etc provide guide costs (Benchmarkswhbith
sensitivity or simulation of the impact of changesthese
standard costs will have on the overall
profitability/sustainability of the environmentatqgpect. For
example, the effect on project if revenue were dased by
say 30% or if the asset life were reduced by 20Bhis helps
to highlight the assumptions, which are considetedbe
critical to the project.

This synthesized and projected costs and benefits ¢
then be presented in a simple tabular model ofatdd¢PV
analysis. The social NPV analysis 1996 — 2000 df oi
production projection in Nigeria is illustratedTiable 4.1.
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Table 4.1:  Qil production projection in Nigeria - Social
NPV analysis (1996-2000)

Year | Social | Social | Discounted| Social | Discounted
disc. costs social costg benefits| social
Rate ($b) ($b) ($b) benefits
10% ($b)
1996 1 10576 10576 11199 11199
1997 .92 10327 9500 11448 10532
1998| .85 10078 8566 11572 9836
1999 | .79 9829 7764 11821 9338
2000| .73 9581 6994 12443 9083
$43,400b $49,988b

Sources: Oil Production and Shadow Price Survey, 1996;
Nwankwo and Ifeadi (1992)

Social NPV = $ (49988 — 43400) b = $6.588 billion

Conclusion and Recommendation

For sustainability of environmental project managam
strategies, full range of sustainability factorsd&o be inbuilt
into environmental project planning, developmenmntarcing,
evaluation and control. The environmental impattgating
options for major capital private/public projectavk to be
evaluated using CBA with its multiple evaluatiorchaique
derived from capital budgeting such as investmeitera,
forecasting, risk and uncertainty simulation andimmental
factoring. Appropriate bridging of private cost adpital and
the social rate of discount is to be considered crate
impetus for a private — sector — led social andnenuc
activities that will ensure sustainability of natad
development.
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Abstract

Road traffic accidents (RTAs) rankK @s the leading cause of
daeth globally. Nigeria is among the worst casésis study
examined road traffic accidents in Warri and enwsofrom

1990-2009. The data generated were analysed usmg-t
series and one-way analysis of variance (ANOVAndiRgs

showed that the road traffic accident cases tothl®475
within the period of study, had a fluctuating patteand

increased in 2009. There was an upward trend & gtudy
area as evidenced by a calculated value of 3.7248clwis

greater than the critical table value of 1.734 at©.05. The
model forecasted a 66.68 % increase by 2015, ifctiveent

trend is unabated. With a calculated F value of W8jch is

greater than the critical table value of 3.16 a&®.05, there
was spatial variability in road traffic accident eénds in

different parts of Warri and environs. Based on timelings

recommendations were proffered.

I ntroduction
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With 1.17 million deaths, road traffic accidentsT@s) have
been ranked the™deading cause of mortality globally. They
account for about 70% of deaths in developing adoest
including Nigeria (World Health Organisation, 1998)

Population explosion and increasing motorizatioa ar
responsible for increasing rate of fatal road ica#ccidents
worldwide (Atubi, 2008). Increased motorization mag
characterised briefly as the “automotive revolutjaiat is,
the motorizing of urban population, especially ihet
developing countries.

The reported cases of fatal road traffic accidents
(FRTAS) in Nigeria increased from 12,212 cases 9851to
13,913 in 1996 and to 15,418 in 2004. This showmerease
of 13.9% from 1995 to 1996 (Central Bank of Nige@BN,
1997). FRTA figures across Nigeria rose sharplyl@92,
resulting in 22,992 deaths (CBN, 1994). According the
National Bureau of Statistics (NBS, 2008), betw2663 and
2007, a total of 225,891 RTA cases were reportedthey
Nigeria Police Force, out of which 29,490 were [{a38,065
were serious cases, 23,380 were minor cases.

Dramatic increases in the proportion and absolute
number of traffic fatalitics have been witnessed imumber of
developing countries, while they decreased by ntiwaia 20%
in industrialised nations (Ross et al, 1991). Ower past 30
years, a fivefold increase in traffic-related fatas was
observed in both Nigeria (Atubi, 2010a, 2009; Olsarami,
1993; Ezenwa, 1986) and Kenya (National Road safety
Council of Kenya, 1992). African and Asian couedsi with
relatively low vehicle densities, are experiencgulpstantially
higher fatality rates per 10,000 vehicles thanitieistrialised
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European and North American States (WHO, 1984; hkco
and Sayer, 1983).

Traffic crashes also impact on the economy of
developing countries at an estimated cost of 1.2P6ao
country’s GNP per annum, as a result of morbiditgrtality
and property-related costs (Downing et al, 1998lada1989a
and 1990; WHO, 1989; Jacobs and Sayer, 1983; Fauea
Jacobs, 1976). Causes of motor vehicle crashes are
multifactorial and involve the interaction of a niben of pre-
crash factors that include people, vehicles and ried
environment (Stansfield et al, 1992; Robertson,21FMA,
1983; Haddon, 1980).

Human error is estimated to account for betweef64
and 95 % of all causes of traffic crashes in deyelp
countries. A high prevalence of old vehicles, toel of
persons and luggages, lack of safety belts anddielse, poor
road design and maintenance and the traffic mixoawls are
other factors that contribute to the high rateatélities in less
developed countries (Atubi, 2009). Ajedi (19804 attubi
(2010b) reported that the poor interconnectionsexikting
Nigerian roads and poor maintenance of these roaz®
responsible for the chaotic urban transportatiamgctvin turn,
leads to accidents and irreparable losses in hdmes and
physical resources. Other researchers concentoatesther
factors of road safety (Golias et al, 1997; Agueloy989;
Perrow, 1984).

In Nigeria, the RTA situation over the last three
decades has been particularly disturbing. In 1897&e were
53,897 road traffic accidents resulting in 7,717atds.
Although in 1981, the number reduced to 5,114 at& the
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fatality increased to 10,236, giving an averag@@®faccidents
and 28 deaths for every day of that year (Ogunsat§80).
The situation in subsequent years has not beebettgr. The
number of people killed in road accidents betwe@80land
2005 rose from 28,253 to 37,873 and the fatalitg ramains
consistently high (Atubi, 2009).

Study area

Warri is located between latitude®3® and 535'N and
longitude 529’E and 548'E. Warri is situated within the
Niger Delta region of Nigeria. It is bounded tee thorth by
Okpe and Sapele Local Government Areas (LGAs)ht t
South by Warri South West LGA and the Atlantic atet
the east by Ughelli South and to the west by therMitorth
LGA (Figure 1). Warri metropolis is made up of Waouth,
Udu and Uvwie LGAs.
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Figuwe 1: Map of Delta Staie Shawing Stmdy Area

M ethodology

The data used in this study were derived from sg&on
source. The secondary data include records on RTXA&arri
and environs for a period of twenty (20) years (2909)
from the Delta State Office of the Federal Roadetaf
Commission (FRSC) and the Nigeria Police Force,riAard
complemented with information from research repatsl
articles and national statistical abstracts andspeywers. The
data were presented in tables and analysed withaitheof
percentages, time-series and one-way ANOVA. Simple
descriptive analysis of the distributions and cradsilation of
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variables were carried out. The data on accidasex were
analysed with time-series by using auto-regressitegrated
moving averages (ARIMA) models. The moving avesage
were specifically applied in this study becausethsd basic
assumption that trend must be linear or approxilydieear
(Atubi, 2009; Okeke, 1996; Hammond and McCullaghv4).

Results/Findings and Discussion

Table 5.1 shows the distribution of major blacktspo Warri

and environs. There were a lot of pot holes afemablack

spots on almost all the roads in the study areapitke the
billions of naira that the government of Delta Stdias
reportedly spent on road repairs and maintenafbés casts a
slur on the sincerity of the government on the pag and on
the road construction contractors on the other. pafhis

insincerity has contributed in no small measuréheopeculiar
nature and rate of RTA in Warri and environs.

Table 5.1: Distribution of major black spots in Warri and

environs

Roads No. of black spots Major black spots areas
NPA 1 Before NPA gate
Ajaminmogha Nil Nil

Ugboroke Nil Nil

Okere 1 By Robert road junction|
Eboh Nil Nil

Deco 1 Before Gbagi's plaza
Enerhen Nil Nil

Airport road 1 U-turn by old airport
Ugborikoko Nil Nil

Udu 1 Around Udu bridge
Mcdermott Nil Nil

Source:Fieldwork, 2010
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One major contributor to the incessant spoilagthefroads is
the nature of land use in the study area. Beinggaly
urbanised centre with 17.76 kif85.2 % of the total land area)
of residential landuse, 6.87 kr{.9.8 %) of industrial landuse
and 4.27 ki (11.9 %) of commercial landuse, thus high
volume of traffic and subsequently pressures onettisting
roads (Figure 2). The study also revealed thaistbdy area
has about five (5) major black spots where roadfidra
accidents occur regularly.
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Figurre 2: Map of Wammi and environs showing accident spots
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Table5.2: Road traffic accident distribution

Zones | Place of occurrence Daily Accident % of
traffic cases RTA

Warri | Ogunu road to Okere road 1276 3 4.8
Okumagba avenue road 1168 7 11.1
Edjeba road to Apala road 1054 2 3.2
NPA road 1071 5 7.9
Makiava road to Warri main 1014 9 14.3
market road

Uvwie | Airport road to Enerhen road 1854 13 20.6
Refinery road 1730 6 9.5
Ekpan to Jakpa road 1124 3 4.8
PTI road 1601 8 12.7

Udu Udu road 1152 5 7.9
DSC road 1011 2 3.2

Source:Nigeria Police (A and B division) Road Traffic
Accident Statistics, Warri (2010)
** adapted from Atubi and Onokala (2005d).

From Table 5.2, daily traffic pass along Uvwie amsas

6,307, while the daily traffic pass along Warri dddu were
5,583 and 2,163 respectively. About 20.6 % of cmuis
occured in the Enerhen road axis of Airport roatdilev3.2 %
of accidents occured in the Apala road and DSC eoasl of

Edjeba road. The accident rate in Warri and engiiooreased
correspondingly with the daily volume of traffic timn Warri

and environs (Figure 3). These findings are ie Wmth the
work of Atubi and Onokala (2005), which stated tllaé¢

increased rate of fatal road traffic accident in rivand

environs had been attributed to population explosamd
increased dalily traffic.
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Figure .3: Accident distribution in Warri and environs
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Table 5.3: Total number of reported RTA in the study area
from 1990-2009

Years Months Mean Amount (x)= 174

J F M A M J J A S [¢) N D Total
1990 9 15 25 39 21 17 21 14 23 27 1 1b 23p
1991 10 21 11 14 14 21 28 17 13 1 1P 2 20B
1992 20 15 17 29 10 17 18 9 21 14 1 14 19p
1993 16 17 15 17 21 23 15 19| 23 2 15 25 231
1994 18 20 22 12 9 13 6 11 48| 25 1 1 21
1995 24 21 33 15 0 11 7 7 19 6 9 2 17

1996 40 39 39 31 31 31 22 22 21 1 1 16 33p

1997 22 29 33 36 34 25 25 29 34 34 26 3p 350

1998 45 29 10 15 16 15 13 4 17 34 8 iy 221

1999 12 17 28 21 17 17 14 14 24 2 1 2p 227

2000 16 11 12 27 16 25 17 22 2] 9 5 14 19b

2001 9 10 9 13 10 11 8 14 11 8 15 6 124

2002 9 10 13 10 7 6 10 11 14 14 1 1 13

2003 8 12 7 5 4 6 6 5 5 5 1 7 71

2004 5 3 6 4 6 4 0 5 6 4 1 6 50

2005 6 8 12 7 6 0 15 4 10 21 9 8 106

2006 28 10 6 12 15 8 10 21 5 6 4 17 142

2007 15 7 4 7 9 6 8 5 11 12 13 13 114

2008 10 5 9 0 5 6 4 9 10 6 8 9 81

2009 5 11 4 5 4 8 3 5 5 4 5 4 63

327 | 310 | 315 319] 25§ 27, 25D 247 349 3p3 324 07 76 3¢

Source:Nigeria Police NForce (A and B Division) Road Traffi
Accident Statistics, Warri

Table 5.3 indicates that the actual number of izat€cidents
for the period under review was 3,475. The highestber of
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road traffic accident cases was in 1997 with al tofa359

cases, while the lowest number of cases, whichOjswas
recorded in the year 2004. The year 2000, 20002,22003,
2005, 2006, 2007, 2008 and 2009 had annual tot&l €aBes
of 195, 124, 130, 71, 106, 142, 110, 81 and 63lenthe years
1990, 1991, 1992, 1993, 1994, 1995, 1996, 199818608 had
annual total of 239, 203, 1999, 231, 218, 175, 22, and
227 RTA cases respectively. These first ten yehtiseoperiod

under review accounted for 2,404 (69.2%) of thdfitra
accident cases within the period, while the last years
accounted for 1,071 (30.8%) of the road trafficidect cases
during the period.

The monthly traffic accident data of Warri and
environs for the period under review is the basformation
upon which analysis of trends and patterns weredasad the
frequency of reported road traffic accidents wersoa
considered (Table 5.4). There were a total of 3,/eported
road traffic accidents within the period with anhumaean
traffic accident value of 174 cases and a mean ImhoRTA
value of 15 cases. The deviations of the accitigates from
the mean (x) are presented in Table 5.4 and Figure
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Table 5.4: Deviations of reported cases of RTA figures from

the mean

Year | Annualtotal (xX) | Annual mean (x) Deviationrfidhe means (x-x)
1990 | 239 174 65
1991 | 203 174 29
1992 | 199 174 25
1993 | 231 174 57
1994 | 218 174 44
1995 | 175 174 1
1996 | 332 174 158
1997 | 359 174 185
1998 | 221 174 47
1999 | 227 174 53
2000 | 195 174 21
2001 | 124 174 -50
2002 | 130 174 -44
2003 | 71 174 -103
2004 | 50 174 -124
2005 | 106 174 -68
2006 | 142 174 -32
2007 | 110 174 -64
2008 | 81 174 -93
2009 | 63 174 -111

Source:Fieldwork, 2010
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Figure 5.4: Trend in road traffic accidents in Warri and
environs from 1999-2009

Road traffic accident cases were more in 1997 ndwihich
359 road traffic accidents cases were reportechceS1999,
when 227 traffic accidents were reported, these mwase of
intermittent decrease up to 2009, during which d@8ytraffic
accident cases were reported. From the year 2001RTA
cases were below the mean (x) (less than 174)urdi§.4
shows a progressive decrease from the mean ()9 thetyear
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2009. This implies that from 1997 there has beenrsstable
decrease in RTA in Warri and environs. This coblle
arisen from improvement in road rehabilitation effof the
government, road safety practice of drivers andemsed
monitoring of speed by Federal Road Safety Corpssinads.
When the Third Republic took effect in 1999, theil@n
administration embarked on massive road rehahditat
through the agency called Federal Road MaintenAgesncy
(FERMA). The observed decreas in RTA cases, whiele
below the mean (x) from 2001-2009 may also bebaited to
the increased use of information and communication
technology (ICT) facilities by the population. Theailable
ICT services, such as e-mail, e-banking and theotiseobile
phones had reduced travels on the major roads. Rifély
occurs when the population travels less frequently.

Table 5.5: Exponential smoothing model parameters

Model Estimate SE t Sign.

RTA-Model-1 No Alpha (level) transformation .842 26 | 3.728 .001

From Table 5.5, the calculated t (3.728) was greth@n the
critical table (1.734) at p < 0.05. Thus, the modas
significant. Therefore, there is an upward tremdoad traffic
accident in Warri and environs. This result implteat RTA

in Warri and environs needs to be checked seriobglll
relevant stakeholders, using a holistic approacloroter to
step down the carnage and eventual loss of lived an
properties.
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Table5.6: Forecast

Model 2010 2011 2012 2013 2014 2015
RTA-Model-1 Forecast 66.68 66.68 66.68 66.68 66.68/ 66.68

UCL 188.99 226.55 256.83 282.91 306.17 327.3p
LCL -55.64 -93.20 -123.48 -149.56 -172.83 -194.011

For each model, forecasts start after the lastmimsing in the
range of the requested estimated period, and ernlealast
period for which non-missing values of all the pctars are
available or at the end date of the requested dstegeriod,
which ever is earlier. From Table 5.6, the modsither
forecasted that road traffic accident trend is lo@a increase
and will certainly increase to about 66.68% case2015, if
the trend of accident remains unabated. This mewtghere
will be more loss of lives and properties, whichl affect the
socio-economic status of the study area.

Table5.7: ANOVA on variability of road traffic accidents

Square of variation Sum of squarep Of Mean sungoése F P
Between group 27913.8 2 13956.9 1B 0.00
Within group 60707.3 57 1065

From Table 5.7, the calculated F value of 13 istgethan the
critical table value of 3.16 at p < 0.05. Thusg tnodel is
significant. Therefore, there is a significant aility in the

trends of road traffic accidents in the differeréas of Warri
and environs. The implication of this is that Hreas marked
in Figure 2 as accident black spots in the stuew ahould be
monitored and proactive steps should be taken tluces
drastically the current trend of RTA.
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Policy implications and Recommendations
The high RTA rates and high forecasted increas2dip by
over 66 % in Warri and its environs in Delta Sthtwve far-
reaching implications on road traffic planning and
management sector of the economy, as well as draffi
monitoring and road rehabilitation in the country.When
similar studies are conducted in other parts ofeNa it can
form the basis for generating regional or natioswdpirical
models based on the peculiar RTA factors identifiedhe
study area. In a similar vain, there will be rodr
comparative RTA analysis and studies between difiestates
of Nigeria. In this regard, the influence of natwf road and
months of the year can be determined for variouts jgd the
country with a view to understanding the variatiaheir
individual and collective influences have on RTAwgence.

Further studies are necessary in Delta State &rtastc
the categories of vehicles that are frequently Ive in RTA
more than the other vehicle types. The developrogénther
modes of transportation, such as the railway, =es®ary to
reduce pressure and over dependence on the rodds.
developed countries, such as U.S.A., UK, FranceCGamhda,
road is not the only principal mode available foter-urban
transportation. Railway, inland water way and vaays are
equally available at reduced cost. The contragit@éscase in
developing countries, like Nigeria, Ghana and Lidpewhere
there is over-dependence on road transport regulto
increased congestion and traffic accident. Thisasuee if
adopted will significantly reduce road traffic adent cases
not only in Warri and its environs, but also in Blig
generally.
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Conclusion

This study is one of the current attempts at phacin
transportation safety in the realm of burning nagioissues.
This is to enable transportation geographers malksem
definitive and deterministic statements about psees and
trends in the discipline. Despite the incomprehamess and
non-availability of similar studies, particularly ithe south-
south geopolitical zone of Nigeria this study rejergs a huge
success in analysis of general trend, spatial ppa#ted effects
of fatal road traffic accident occurrences oveedqa of time.
However, a lot remains to be done even in thisaetsp
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Abstract

Healthcare delivery requires some roles of the chemist to
achieve. These roles, which also enhance sustainable
development, are hardly captured in literature in harmonized
form. This review paper captures these roles, including
vaccines production; drugs isolation and extraction;
phytochemical screening, separation, purification and
analysis, chemotherapy; incubation and other live-saving
techniques, and medical devices, such as pacemakers.
Fertilizers and pesticides as well as sports materials for
healthy living are also formulated by the chemist. It
recommends encouragement for chemists and chemical
researches, as well as recognition of chemical research
outputs by policymakers and the regulatory bodies. It also
recommends enhancement of enabling environment for
improved teaching and practice of chemistry.
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I ntroduction

Chemistry plays key roles in helping to keep angrowe the
healthcare delivery in Nigeria. The future holdewn
breakthroughs, through the advancement of chemistry
health.

The Brundtland Commission of 1987 introduced the
concept of sustainable development to replace toaamic
development paradigm, which is based on the comncpres
wrecking of the worl for increased economic produigt
Depleting the planet for economic production, otdydeny
the future generations the resources bequeathtgk toresent
generation as well as the future generations of gheh’s
inhabitants, is unacceptable (Nigel, 2002). Sostae
development is a mainstream recognition of a liektween
development and environment. It advocates meetitey
health, economic, environmental, political, so@atl cultural
needs of the present generation without comproisire
ability of the future generations to meet their ovaeds (Eneh
and Owoh, 2008). It seeks to minimize the incigen€ ill
health by provision of high quality healthcare dety system
which makes use of the chemist.

All people have certain basic needs without whitg |
would be impossible. These lives- sustaining bédmiman
needs include food, shelter, health, and protec{\orid
Bank, 2007). When any of these is absent or incatishort
supply, a condition of “absolute underdevelopmeaxists. A
basic function of all economic activity, therefoigto provide
as many people as possible with the means of onencpthe
helplessness and misery arising from a lack of fabelter,
health, and protection. To this extent, econonsizetbpment
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is a necessary condition for the improvement inghality of
life, i.e. development. Without sustained and tamdus
economic progress at the individual as well as gbeietal
levels, the realization of human potential wouldt rze
possible.

This paper reviews the relevance of the chemists in
healthcare delivery and sustainable developmergalthicare
delivery cannot be properly harnessed without thaut of
chemist. The vaccines, drugs, medical devices, rpakers,
chemotherapy and other life-saving techniques tieedole of
chemist.

The health status of a people in any geographical
setting is so important that if the leaders of thation fold
their arms and do nothing to improve citizens’' Lreal
conditions, it will only be a matter of time befopéagues or
diseases will ravage such people. It is for tl@ason that
health care delivery forms a very important aspactany
nation’s policy. When individuals are in good hbkathey can
engage fully in their daily social, economic andigieus
activities. For this reason, countries place gpramium on
health to enjoy the fruit of their labour.

In realization of the importance of health, allrsieof
Government in Nigeria devote large sums of monethair
annual budgets to health care. For instance, 9,28 total
sum of =N=103.46 billion was earmarked for the tieal
sectors (Nigerian Village Square, 2008). For t@@&12budget,
the Federal Government of Nigeria proposed to setatal
amount of =N=235,866,438,244 for the health sectout of
this amount, the total personnel cost was put at
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=N=192,885,136,258; total overhead cost =N=9,453248;
total recurrent =N=202,338,852,916; total capitabstc
=N=33,527,630,328 (Federal Ministry of Finance, P01
These yearly expenditures show that enormous badget
resources were allocated to the health sector duetst
importance to the nation.

The World Health Organization (WHO), the key
United Nations agency concerned with global heaiHiters,
defines health as “a state of complete physicahtaieand
social well-being and not merely the absence otatie and
infirmity” (World Health Organization, 1999). Ineptember
2000, the 189 member countries of the United Nation
adopted eight Millennium Development Goals (MDGS),
committing themselves to making substantial pragtesards
the eradication of poverty and achieving other huma
development goals by 2015. The MDGs are the s&sing
statement of the international commitment to endyhgpal
poverty. They acknowledge the multidimensionaluratof
development and poverty alleviation, and that aml ¢m
poverty requires more than just increasing incorokghe
poor.

The eight goals are ambitious: to eradicate extreme
poverty and hunger; achieve universal primary etioica
promote gender equality and empower women; redudd c
mortality; improve maternal health; combat HIV/AIDS
malaria, and other diseases; ensure environmental
sustainability and development of a global partnigrsor
development. The goals are then assigned speaifgets
deemed achievable by 2015 based on the pace of past
international development achievements (Eneh, 2008pra
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and Smith, 2011). The™4 5" and &' MDGs are all about
health (reduce child mortality; improve maternalalte

combat HIV/AIDS, malaria, and other diseases). @emist
is indispensable in combating health problems ranpghe

world today.

The creator has been recognized as the great Ghemis
He performed the first chemical reaction in theatmn of
light. He then created man and empowered chemiits
skills and knowledge for the production of new gabses.
Chemistry has been defined as a branch of sci¢ratestudies
the properties, composition and structure of mattgnich
comprises all things that have mass and occupyesdang
with the associated chemical and/or physical change well
as how such changes impact on the welfare of mantlaa
society. Chemistry is the centre of sciencess With it that
technology is built for national and internatiodavelopment.
Remove science and technology, mankind will reverthe
Stone Age (Okieimen, 2007).

Basic  scientific research and technological
development have played a crucial role in the mwoder
economic growth and experience of contemporary |[dpee
countries, including the area of health care dejive A
chemist is a graduate of chemistry or chemistratesl
discipline from a recognized university or polytech He
was trained to be able to handle chemicals, usenzathge
them. He can practice in industries, governmentistries,
agencies, schools and other areas (Okolo, 2007).

The chemist is actively involved at every stagéhefsearch
for drugs - biologically active substances of knowamunknown
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structure, compounds which affect life processes.Both
pharmacokinetics (absorption, distribution, biotagi
transformation and excretion) and pharmacodynaiticehemical
and physiological effects and their mechanism dioay of drugs
are directly related to the chemistry of the drugShemistry is
deployed in isolation (extraction, phytochemical regming,
separation, purification and analysis) of drugs.

In the agricultural sector, chemist plays importesie to
produce and preserve food for a healthy living. dd&ermines the
soil nutrients and formulates appropriate fertilizéo suit the soil
for effective production and high vyield, pesticidesnd other
chemicals to prevent weeds and other farmer’'s eseemChemical
compounds are used to eradicate a plethora ofstissarying pests
that compete for food supply (Eneh, 2010).

Chemotherapy and other drugs are delivered more
accurately on plastic patches and dissolving didenotechnology
can deliver drugs to specific cells. Prematureidsmhre kept safe
and warm in plastic incubators. Vaccines haveieated crippling
diseases. Medical devices, such as pacemakerdbland bags,
save lives every day. Life-saving medicines help combat
diseases, thereby enlongating lives. Diabeticglilsedest their
blood sugar levels by a simple chemical test. &Hlxésmedical tests
and techniques are prepared by chemist.

The World Health Organization (1999) estimates that
diseases associated with dirty water kill at [€8600 people every
day. Chlorine chemistry is the most effective warapgainst water-
borne bacteria and viruses. Water treatment fizsliacross the
world rely on chlorine treatment.

The gear and equipment used in gym, playing field en
the trail are predominantly products of chemistryFootball,
baseball, hockey, lacrosse, skateboarding andyneeaery popular
sport, relies on plastic pads, helmets and othateption equipment
made by chemistPlastic fibers make wornout clothing breathe and
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wick away sweat.Modern swimsuits help athletes glide through the
water. Cyclists, skiers, hikers, mountain climbers anceottutdoor
enthusiasts all rely on carbon fiber-reinforcedsptagear, safety
equipment and clothing, from skis to helmets togleg to ropes to
insulating fibers that are made by chemist.

Policiesimplications and Recommendations

The promotion of safe use of the essential prodefcthiemistry is a
shared responsibility of manufacturers, the govemtrrand those
who use or sell chemical products. Manufactured government
must work together to:

» Develop, implement and comply with sound regulation
safe use of chemicals;

» Enhance scientific understanding of chemical safety
applications; and

» Produce publicly accessible safety information.

National primary chemicals management law must ppaated to
adapt to scientific advancements and to promote sakmical

product use. Incentive packages and encouragefoechemists
and chemical researches, as well as recogniticherhical research
outputs by policymakers and the regulatory bodresaaeas calling
for urgent policy attention. Enabling environmdat improved

teaching and practice of chemistry has become iatiper

Conclusion

The roles of chemist in healthcare delivery andtasnable
development are as crucial as they are diverses Phper has
attempted to review them. It is worth noting th&wnareas are
being exploited day by day.
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Abstract

The major objective of this paper is to analyze iyeorted
deaths from road traffic accidents in Lagos Staligieria. The
study used mostly secondary data. The data wegensaat for

a period of thirty-two years (32) from 1970-2001heT16
harmonics for the selected Local Government Areas
considered contribute above 90% of the total vazeaim the
time series. This means that more than 90% of defitim
road traffic accidents in Lagos State could be ibttred to
recklessness on the part of drivers, ignorance igh hway
codes, over speeding etc. Also, the dominant cydleeaths
from road traffic accidents observed in the studgaahave
periodicities of 32.00, 10.67 and 4.0 years witle tmost
dominant being 32 vyears. Based on the findings,
recommendations were proffered.

I ntroduction
There are some accident characteristics which amemmn to
a number of developing countries and yet are sorhatw
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different from those in developed countries. Fastance, in
the third world, a relatively high proportion oftddities are
pedestrians and children aged under 16 years ang fatal
accidents involve trucks, buses and other publivice
vehicles (Downing, 1991).

Roads are often built through areas where economic
activity already exists, thus creating conflict pvepace
between road users and the local population. Pedgtetend
to settle near roads because of the increased mxo@aativity.
This is a dynamic process involving changing pojaoites,
changing settlements, changing migration pattermsl a
changing needs, yet these changeable conditiongeaerally
not considered in the design and construction a&dso
Nantulya and Rich (2003) call for a paradigm simftroad
safety and transportation planning so that the sie¢all road
users both in the rural and in the urban areagaken into
account.

One area of focus in road traffic research in deved
countries in the 21 century is on road safety impact of
highway projects. The interest of research in #mea was
triggered by the classification model adopted bg th.S.
National Committee on injury prevention and contham
road traffic accidents in 2001 aimed at enhancafgtg on the
highways and reducing road traffic accidents (Aldskeid et
al, 2001; Hauer et al, 2003; Tarko et al, 2004)soAl
experience from other countries showed that small
roundabouts were an effective speed reducing measur
(Simon, 1991). He also concluded that small roundéb
increased safety. Minnen (1992) reported that new
roundabouts reduced the total number of accident&U86
and the number of casualties by 80%.

Nigeria, like other developing countries, is
experiencing a rapid increase in motorization withbaving
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adequate road traffic safety mechanisms in plac@mdrol the
growing number of road traffic crashes and injurids
reported for other low-and-middle income countribg main
victims are pedestrians, cyclists and public transp
passengers (Filani and Gbadamosi, 2007).

In Nigeria, the road traffic accident situation pvlee
last three decades has been particularly disturdimd. 976,
there were 53,897 road traffic accidents resulimg7,717
deaths. Although, in 1981, the magnitude reduce®,id4
accidents, but the fatality increased to 10,236iciwimeans
that there was an average of 96 accidents and 2®<iéor
everyday of that year (Ogunsanya, 1990). The simain
subsequent year has not been any better. The nuofber
people killed in road accidents between 1990 ar@b20@se
from 28,253 to 37,873 and the fatality rate remains
consistently high (Atubi, 2009b).

Road traffic accident rates all over the world show
great disparity, most especially between the deesloand
developing countries. It has been shown by resetrahthe
degree of severity of accidents and the frequenitly which
they occur in the developed continents such ashNamterica
and Europe are decreasing, while in the developamginents
of Africa and Asia, the rates are increasing (Géiteal, 1997,
Yang et al, 2003; Afukaar et al, 2003; Odero, et2@03;
Atubi, 2010a, 2010c).

Based on data that are at best conservative essmat
Nigeria is a country with a serious and growingdreacident
problem that is among the worst in the world (Asag2002).
Analysis of global statistics indicates that fdtaliates (per
licensed vehicle) in developing countries are high
comparison with those of developed countries (Ade2002).
African countries in particular have rates oftent8®0 times
greater than those in the countries of Western figiro
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Nigeria has the highest rate of deaths from motor
accidents in the world, according to statistics pied by the
Federal Road Safety Commission (FRSC). The couaags
37 other nations with 240 deaths in 10,000 vehiclkeshes.
Ethiopia ranked second with 200 deaths per 10,@0cles,
Malawi took the third position with 180 deaths (TGaardian
Newspaper, Lagos, 19 December, 1989, P. 12, A204i0b).

Various road safety strategies and counter measures
have been used at different stages of network dpwednt.
This method of seeking to prevent road accidentniyai
involves conscious planning, design and operatafnsads.
One of the most important factors in this methodthe
systematic identification and treatment of hazasdiegations.
The main objective of the study is to develop a ehtod
necessary to identify these hazardous locationsraaus
commonly termed as black spots. In general, theowsar
factors that cause accidents can be broadly caregomto
road related, vehicle related and driver relatei§f 2012).

Study area
Lagos State is a suitable case study because its hos
metropolitan Lagos, Nigeria’s major traffic centriastest
growing city, and most heavily motorized urban amedhe
country. Consequently, the state has one of thdesig
accident and casualty rates in the country (Fed®eplblic of
Nigeria, 1997, p. 6). Moreover, the traffic sitwatiin Lagos
State is bad because of the absence of effectiaeniig,
vehicle-misuse, poor management, inadequate gise&ing,
traffic congestion, delays and accidents among rothe
contributory factors.

Lagos State is situated in the South Western carher
Nigeria. This elongated state spans the Guinean#tlzoast
for over 180km, from the Republic of Benin on thesivto its
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boundary with Ogun State in the east (Figure 1)jeMtagos
State is the smallest in Nigeria, it has over Sceer (i.e.

9,013,534) of the country’s estimated 140 milliorople

(National Population Census, 2006). Its rate of ubaon

growth has been in excess of 9 percent per annu25,600

per month or 833 per day or 34 per hours in thedasade
(Lagos urban Transport Project, 2002). This popardat
increase has been accompanied by a correspondireage in
motor vehicles and traffic accidents. However, dent rates
in Lagos State are still very much on the high sidmpared
to other states in the federation. But, fataliteasd non-
survival indices for the state are on the declimbis is

attributable to its high level of traffic congestigqwhich

reduces the probability of the high fatality accitteresulting
from over speeding) and accessibility to good pestrash

medical care in the Lagos metropolitan area.
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Materialsand Methods

Data for the study were mainly obtained from thegeia
Police Force accident records, the Federal Roacetysaf
Commission (FRSC) and were complemented with data f
research reports and articles and national stalstibstracts
and newspapers. The author reviewed the statistickaths
for the year 1970 to 2001, disaggregated by aditnige
councils.

The harmonic analysis was used to estimate the
contributions of particular bands of frequenciegshe overall
variance in terms of a fluctuating time series. ldoer, the
justification for choosing lkeja, Lagos Island, loagMainland
and Ajeromi/lfelodun Local Government Areas forstlsitudy
lies in the fact that they carry more than fiftyp¢) percent of
the vehicular traffic in Lagos State (Atubi, 2007).

Results/Findings and Discussion

Table 7.1 and Figure 2 and 3 revealed the reparteaber of
deaths from road traffic accidents in Lagos Stadbenf1970 —
2001. it is observed from the table that the higimesnber of
deaths from road traffic accident was recordedkajal Local
Government Area with a total of 1825 representibgy8% of
the total death from motor traffic accidents. Tisiollowed by
Lagos Island Local Government Area with 1693 deaths
representing 14.64%. Ajeromi/lfelodun Local Goveemn
Area recorded 1148 deaths representing 9.93% oftdted
deaths.
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Table 7.1: Reported number of deaths from RTAsin Lagos
State, 1970-2001

Year Lagosldland | Ajeromi/lfelodun | Ikga | LagosMainland
1970 22 20 26 16
1971 20 19 22 18
1972 25 22 28 20
1973 70 60 78 60
1974 50 30 60 28
1975 73 45 78 40
1976 80 50 80 40
1977 66 42 69 42
1978 100 58 98 50
1979 85 67 89 60
1980 100 72 102 70
1981 92 60 94 50
1982 50 35 53 52
1983 60 30 62 27
1984 63 38 62 36
1985 105 96 104 91
1986 74 52 73 50
1987 64 40 68 41
1988 91 51 90 49
1989 60 35 63 33
1990 56 30 60 28
1991 29 15 32 13
1992 26 15 28 12
1993 20 17 22 16
1994 20 16 22 14
1995 16 16 18 14
1996 22 18 24 19
1997 30 21 32 18
1998 32 20 38 21
1999 30 19 40 20
2000 30 20 50 18
2001 32 19 60 29
Total | 1693 1148 1825 1095
% 14.64 9.93 15.78 9.47

Source:Lagos State Police Command, Ikeja 2004
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Fig. 7.2: Chloropleth Map Showing the Reported Number of deaths from Road Traffic
Accident in Lagos State (1970-2001)

Source:Lagos State Ministry of Environment and PhysidahRing (1999)
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Fig 7.3: Reported deaths from RTAs in Lagos State (Adapted
from Table 7.1)

Table 7.1 shows that Ikeja, Lagos Island and Ajefidetodun

Local Governments Areas are the three Local Goventsn
with the highest number of deaths from road tradficidents in
the study area. These three Local Governments eherg the
ones with highest road traffic accident recordsjdkLocal

Government Area in particular also appear amongLibheal

Governments with highest number of deaths from ripaffic

accidents. All these then show that lkeja, Ajerdielibdun,

Lagos Mainland and Lagos Island Local Governmemia&rare
very notorious for road traffic accidents and agded

consequences such as deaths and injuries.

In an attempt to examine the temporal patternsatht
from road traffic accidents in Lagos State, theetiseries and
trend analysis of the accident statistics leadingdéaths in
respect to each of the selected Local GovernmeeaAivere
undertaken. The results of these analyses are shog#igure
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4 and Table 7.2). This figure revealed the timéeseas well as
trend of death from road traffic accidents for Laditate. The
year 1988 recorded the highest figure of 478 witie least
was in 1972 with 209 deaths from road traffic aeoid. The
trend of deaths from road traffic accidents as showfigure 4
reveals that the phenomenon is on the increasmher words,
the trend of deaths occurrence from road traffiddents is on
the increase in Lagos State between 1970 and Z)édvaaled
by the trend analysis.

On the arithmetic mean of reported number of deaths
from road traffic accidents in Lagos State, gemertie T
harmonic contributes the highest percentage vagian€
27.81%, closely followed by the™3and &' harmonics
contributing 22.15% and 9.57% of the total variance
respectively (See Table 3). The lowest percentaggnce of
0.20% is contributed by the"7harmonic. The 16 harmonics
contribute 98.56% of the total variance in the tiseees.
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Table 7.2: 5 Year Moving Averages of Reported Number of
Deaths from Road Traffic Accidentsin Selected Local
Government Areas in Lagos State (1970-2001

s |z
n ) 5 s > . g
(@) =

Mg 18 18 g8 € |, |s |§ |&

] s =2 2 | & i) 2 s Ss
1 20860 | 37.40 | 1540 3024 1560 1140 42.80  32/083.20
2 250.00 | 47.60 | 19.40] 3520 1720 1200 5320 37[207.603
3 299.60 | 59.60 | 25.40| 4140 20.60 13.00 64.80  41/282.00
2 33300 | 67.80 | 2540 4540 2420 1400 73.00  38/800.004
5 340.80 | 73.80 | 25.20| 4500 2580 1570 77.00  43/086.40
6 379.40 | 80.60 | 27.20] 5244 30.80  16.0 82.80  47/062.40
7 407.80 | 86.20 | 26.60] 57.60 3260 1740 87.60  49|664.40
8 415.00 | 88.60 | 22.60] 59.60 30.60 19.00 90.40  49/666.40
9 41000 | 85.40 | 2340 5844 2860 2100 87.00  47/261.80
10 | 379.80 | 77.40 | 24.00] 52.80 2500 19.40 80.00  42/687.00
11 | 35120 | 73.00 | 23.00] 47.00 2280 1940 7460 42[661.20
13 | 359.20 | 74.00 | 21.00] 5187 22.80 1840 7500  40[661.20
13 | 367.80 | 70.40 | 23.00] 5020 22.80 1740 70.80 _ 39/689.00
14 | 393.60 | 7320 | 24.40] 5120 22.80 1640 73.80  42|083.40
15 | 441.00 | 7940 | 24.00] 554Q 2460 1840 79.40 _ 43|062.80
16 | 47820 | 78.80 | 21.80] 5487 2400 1940 79.60 _ 36/680.20
17 | 460.00 | 69.00 | 22.20] 41.60 2380 19.40 79.80 _ 29|482.80
16 | 437.60 | 60.00 | 21.60] 3420 2380 19.40 70.80 _ 24/827.00
19 | 41740 | 5240 | 18.40] 2924 2140 17.40 62.60 _ 19|820.40
20 | 39140 | 3820 | 16.80] 2240 2040 1640 5460  15/806.60
21 | 372.80 | 3020 | 15.80] 1860 1840 1440 4100  13/003.30
22 | 36060 | 22.20 | 13.40] 1580 1480 12.60 32.80 _ 13/405.00
23 | 37040 | 20.80 | 10.20] 164G 1400 1160 2440 _ 14|806.20
24 | 38320 | 2160 | 10.00] 17.64 1400 1140 22.80  15/4Q7.20
25 | 377.80 | 2400 | 960 | 1820 1220 100 23.60 _ 16/208.40
25 | 36820 | 26.00 | 9.60 | 1880 1220 11.00 26.80 _ 16/409.20
27 | 36020 | 28.80 | 940 | 1960 1240 10.0 3040 _ 17/0al.28
28 | 371.80 | 114.80| 1040 19.80 1200 11.00 36.80 025/229.60

Source:Analysis of Data Collected
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Fig. 7.4: Time series and trend of the reported deaths from
road traffic accidentsin Lagos State (1970-2001)
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Table 7.3: Variance spectra of reported number of deaths from RTAs for selected LGAsin Lagos State

Lagos LagosIsland Ikorodu Ajeromi Badagrey Epe Ikgja Mushin Lagos Mainland
Harmonics | %V Amp %V Amp %V Amp %V Amp %V Amp %V Amp %V Amp %V Amp %V Amp
1 27.81 73.50 4.36 22.37 50.27] 8.20 57.2 21.78 2150 8.10 59.03 5.00 58.75 29.98 33.2 16.9 47.14 1019
2 3.77 27.05 5.59 25.32 6.42 2.93 0.11 0.9§ 7.5 133.| 0.45 0.44 0.25 1.97 1.55 2.39 4.12 5.65
3 22.15 65.59 7.48 29.31 3.49 2.16 4.87 6.34 941 513 | 7.30 1.76 12.39 13.77 1.23 2.58 4.43 3.33
4 1.63 17.7S 5.05 24.08 1.35 1.34 3.30 5.23 17 521.| 7.27 1.75 0.15 1.53 4.83 5.1 5.28 6.39
5 7.56 38.33 5.31 24.68 0.83 1.05 6.08 7.14 2.9! 96 1.| 3.00 1.15 3.56 7.33 1.06 2.39 1.58 3.50
e 9.35 42.62 8.71 31.62 9.15 3.50 4.59 6.16 7.5 3.13 2.20 0.96 4.28 8.09 5.71 5.54 5.92 6.30
7 0.20 6.21 4.30 23.48 0.67 0.94 2.53 7.62| 1.5 014 0.97 0.64 0.16 1.59 2.10 3.36 1.19 3.03
6 9.57 43.12 9.17 3.44 6.09 2.86 4.92 6.38] 1.18 1.25 4.15 1.33 3.55 7.33 5.81 5.59 6.44 7.06
9 1.18 15.11 5.55 2.24 10 32| 3.30 0.39 1.79 0.5 660.| 150.00 0.30 0.17 1.64 1.54 2.88 1.55] 3.47|
10 3.40 25.63 7.77 29.37 1.25 12S 2.42| 4.4 0.2l 520 0.80 0.58 1.04 3.98 4.65 5 5.32 6.41
11 0.40 8.36 5.23 24.02 2.57 185 3.14 5.14 958 533.| 3.67 1.25 0.30 2.15 491 5.14 7.6 7.67
12 0.51 9.97 5.51 25.15 0.19 0.51 0.15 1.11 0.6 390.| 2.80 1.09 0.36 2.35 1.81 3.12 6.88 2.61
13 1.95 19.44 421 21.08 1.89 1.55 4.74 6.27 0.2y 590 | 0.23 0.32 3.65 7.47 5.09 5.23 6.32 6.99
14 3.88 27.46 8.38 31.01 0.04 0.23 1.18] 3.17 112 211 | 171 0.85 1.35 5.32 0.45 1.55 6.66 2.26
15 1.84 10.92 6.55 27.42 1.72 152 0.49| 2.01 071 960 1.57 0.83 0.57 2.97 0.7S 2.06 0.23 1.35|
16 3.36 25.56 6.32 26.94 0.19 0.50 1.33] 3.34 036 .690 [ 0.04 0.13 0.35 231 0.00 0.06 0.01 0.31

% v = Percentage variance
Amp = Amplitude
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Similarly, for Lagos Island Local Government Argae &"
harmonic contributes the highest percentage vagiah®.17%,
closely followed by the & harmonic of 8.71% and the 14
harmonic which has 8.38% variance of the total arare
observed. The #3harmonic contributes the lowest percentage
variance of 4.21% to the total variance of the tseees. The
total percentage variance contributed by all 16mwawics is
99.84%. This means that 99.84% of deaths from toaitic
accidents in Lagos State could be attributed t&lessness on
the part of drivers; ignorance of highway codeyidg under
the influence of alcohol, wrongful overtaking, ov@reeding,
pot holes etc leaving 0.16% to other factors.

For Ajeromi/lfelodun Local Government Area, th&Harmonic
accounts for the highest percentage variance @694, closely
followed by the 8 and &' harmonics with percentage variances
of 6.08% and 4.92% respectively. THE Barmonic contributes
the lowest percentage variance of 0.11%. The l1éndaics
contributes a total of 97.6% to the temporal pattrreported
death from road traffic accident occurrence ovet thart of
Lagos State.

Similarly, for Ikeja Local Government Area, th& harmonic
contributes the highest percentage variance of588, €losely
followed by the % and &' harmonics which contributes
12.39% and 4.28% of the variance respectively. e
harmonic contributes the lowest percentage variah@15%.
All 16 harmonics contribute a total of 91.38% o thariance in
the temporal occurrence of reported number of deater the
32 years.

For Lagos Mainland Local Government Area, tfigharmonic
contributes the highest percentage (47.14%) of tbial
variance. Closely followed by the "tand &' harmonics which
contributes 7.60% and 6.44% of the variance regpgt The
16" harmonic contributes the lowest percentage vagianc
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(0.01%). All 16 harmonics contributes a total of®#% of the
variance in the temporal occurrence of reported barmof
deaths from road traffic accidents over the 32 gehr other
words, 94.87% of the reported deaths from roadid¢ratcident
variation in the long period of accident occurremméelLagos
State are composed of different cycles.

Table 4 shows that for Lagos State as a whole,
dominant cycles of reported number of deaths froad rtraffic
accidents observed have periodicities of 32.0067.@nd 4.00
years with the most dominant being 32 years. Theams that
the dominant and strongest number of deaths fraad teaffic
accident pattern over Lagos State repeats itselfye®2 years.
This also means that if the traffic situation ist goven due
attention by the relevant authorities high ratesreported
number of deaths from road traffic accidents wejpeat itself
by the year 2033 in the first instance and the y2@i7.
Variance spectra explaining the percentage varianpéained
by each harmonic have been drawn for Lagos StageeKgjure
5).
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Table 7.4: Dominant Deaths from Road Traffic Accidentsin

Lagos State
Location Cycles (Years)| % Variance | Amplitudes
Lagos State 11 [32.00 27.81 73.50
"o 110.67 32.15 65.59
“3 14.00 9.57 43.12
Lagos Island %1 [4.00 9.17 32.44
" 15.33 8.71 31.62
93 12.29 8.38 31.01
Ikorodu 1 [32.00 50.27 8.20
"o 13.56 10.82 3.80
“3 15.33 9.15 3.50
Ajeromf/Ifelodun ¥ [32.00 57.26 1.78
"9 16.40 6.08 7.10
3 14.00 4.92 6.38
Badagry 1 [32.00 50.21 8.10
" 12.91 9.55 353
“3 110.67 9.41 3.51
Epe S1 [32.00 59.03 5.00
" 110.67 7.30 1.76
3 18.00 7.27 1.75
Ikeja S [32.00 58.75 29.98
" 110.67 12.39 13.77
“3 15.33 4.28 8.09
Mushin St [32.00 53.21 16.92
"o 14.00 5.81 5.59
“3 15.33 571 5.54
Lagos Mainland 1 [32.00 47.14 19.10
" 12.91 7.60 7.67
“3 14.00 6.44 7.06
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Figure 7.5: Variance Spectrum for Lagos State on the
Number of Deaths from Road Traffic Accidents

Policy implications and Recommendations

By the serious road traffic accident situationhe study area,
Local Government Areas like Lagos Island, Lagos riVéend,
Ajeromi/lfelodun and lkeja Local Government Areasncbe
described as accident prone areas, because theyallare
associated with high accident rate, high numbeteatths, high
number of injuries and so on. This trend therefetggest that
these Local Government Areas of Lagos State areciated
with the menace of road traffic accidents, and éhdsserves
urgent attention and appropriate policy intervemtio
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Since the driver of a vehicle is the most important
determinant of the occurrence of an accident, thality of
drivers on the roads in the study area cannot ber ov
emphasized. Consequently, training and retrainihgrvers
should be a basic effort towards reducing the gama -
roads. The training and retraining of drivers ciin 126
formidable means of effectively dealing with theus of road
traffic accident reduction.

In addition to the above, efforts should be made to
provide parking spaces, sidewalks, road signs ptogpiate
places, adequate road and pavement markings andheae
bridges at strategic points/places in all majordso&n Lagos
State.

These measures, if well executed, will contribute
positively towards reducing the ugly incidence o&d traffic
accident in Lagos State and Nigeria in general. GTheent
poor road safety record in Nigeria is not inevieabAs other
countries like the U.S.A. and Britain have showapulation
and vehicular traffic growth does not have to leathcrease in
traffic crashes, deaths and permanent injuries lasset
undesirable outcomes can be minimized through adequ
traffic accident control and injury prevention me@s (Atubi,
2006).

Conclusion

Road traffic accident, a well documented conseqeieot
motorization is the leading cause of deaths in NageNhile
accidents occur in all modes of transport, inclgdiail ways,
no mode approaches the importance of the motoincdine
scale of deaths and injuries. Living safely is allgmge that
must be accepted by every one if we are to contianumove
forward in an ever-changing society.
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It is important to note that accident in any coyrand

in Nigeria for that matter, cannot be found in &night-jacket
application of a package of “safety policies” witlh@dequate
understanding of the intricacies of the phenomerdinthese
knowledge can be obtained through constant sdentif
investigation into the mechanical, social, cultuaad physical
characteristics of the road users, the vehiclesta@doad way
as they all affect accidents.
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Abstract

Dearth of public and private housing investments mounts
pressures on facilities, amenities, neigbourhoods and
available housing units in Enugu metropolis with various
implications on environmental quality. This study compared
the effects of public and private housing investments on
residential environmental quality in Enugu metropolis. The
study area was stratified into low, medium and high density
neighbourhoods. Questionnaires were used to collect primary
data. Factor analysis was used to reduce the environmental
quality variables to a singular factor. Multiple linear
regresson analysis was used to establish the nature of
relationship between the environmental quality and public and
private housing investments in the study area. Private
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housing investments impacted more on the environmental
quality of the area than public housing investments. It was
recommended that the State and Federal Governments should
rise up to the challenge of public housing investments that will
effectively complement the efforts of the private sector.

I ntroduction

It has been observed that the situation in somis pENugu
metropolis like Achara Layout (built up mainly irobk of

flats) shows that the area which hitherto used g¢ontainly

occupied by lower middle class individuals as meddensity
area is now no longer so. Some of the residente@rseholds
that vacated their accommodation in low densityasi® this
area so as to be able to meet with the rents desddnoim the
areas.

Besides, closer observation reveals that some @f th
flats in the area are being shared by two or moreséholds.
This, the occupants claim was as a result of naiatility of
enough of the dwelling units, hence, the rate ohaed being
greater than the rate of supply. Meanwhile, thesflaere
originally built to accommodate a household in eeabe, and
the facilities/amenities provided were meant toreeas such.
Hence, there has been increased rate of faciatieshities
breakdown in the metropolis and some people sess i
consequence of pressure on the existing faciliteexl
amenities.

The implications of the situations to residential
environment are numerous and pose enormous chafieng
Against this background, the aim of this study waexamine
the role of housing investments in the residential
environmental quality of Enugu metropolis. To adize this,
the following null hypothesis was formulated: these no
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significant relationship between the residentialiemmmental
guality and housing investments in Enugu metropolis

Literature Review

Many people invest in housing with the objectivehofding it
for income and profit (Richmond, 1985). The resiisd
group of building that attract investments includetached
houses, semi detached houses, bungalows, bloclatsf ds
well as tenement buildings (Okeke, 2004). The wektbf
conducting transactions in housing market and #uok lof
information generally contribute to imperfection lousing
market (Johnson et al, 2005). Musa (2010) opined the
Land Use Act of Nigeria does not make investmemts i
housing move fast, as it takes time for transfebdceffected
in the events of sales and purchases.

However, certain studies have been carried out on
housing investments and environmental quality weidie.
Brasington et al (2005) in the United States of Aose(USA)
estimated the relationship between housing pricel an
environmental disamenities using spatial statisticsonfirm
that nearby point-source pollutants depress house.p Six
spatial hedonic regressions for Akron, Cincinn@ieveland,
Columbus, Dayton and Toledo were determined. The
highlight of the results showed that the implicitices of
environmental quality and related characteristiosmf the
house price hedonics the estimate of a demand danve
environmental quality, a price elasticity of demanfd0.12.
There was evidence of significant spatial effectdoth the
hedonic and demand estimations. Also, environnhejoiizlity
and house size were substitutes.

Alkay (2009) studied the relationship between
environmental quality level and housing sale pricelstanbul
metropolitan area. The research was carried otwansteps.
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In the first step, the environmental quality indexas
measured, applying the principal component analysisthe
second step, relationship between the environmentality
index and housing sale prices of the districts wexglored.
The result showed that the weight of dwelling idiocs and
satisfaction from housing environment indicators reve
positive, while the economic, social and accesgibil
indicators were negative for the casual factor Whagplained
the environmental quality at district level in theea. Hence,
the result eventually showed how environmental ituaif
housing areas can be part of competition in a rpetitan
area, because the higher the environmental quatigx in the
district, the higher were housing sale prices enth

Florida, Cendrero and Fischer (1997) worked on the
procedure for assessing the environmental quafitgoastal
areas for planning and management, based on the
identification of certain characteristics. Thigyhdid, using
certain indicators, including number of storms pear, and
thereby proposing numerical indices which coulduised to
assess different qualities on the basis of thecaidrs. The
indices could be used for mapping environmentaligguand
monitoring its change with time. Furthermore, tloeyld be
applied to both “natural” environmental unit andastal
jurisdiction. The method could help to determinbether
existing management and policy trends move awdgwards
sustainability, as the indices provide a means dterchine
whether environmental quality in a coastal aredesreasing
or increasing. Again, it could facilitate the igtation of
scientific assessment into the process of coatdahpmg and
management through the application of indices whiek the
summary of environmental characteristics in terhad should
be significant to planners and managers.
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Studying the environmental quality of Brazilian
Amazon, Perz (2011) emphasized that deforestatias not
the only issue of importance concurring changes in
environmental quality of the Amazon. Three dimensi of
urban environmental quality considered were thedypcton
of environmental hazards through industrial, sewagel
waste pollution; the degrees of protection frorohsbazards
through high quality housing construction and aitnes) and
the capacity to defend against environmental hazaas
indicated by household, income and access to healté.
Census data and health services statistics weré. uJde
study compared enchanters of environmental qualityan
population of Amazon in 1980 and 1991 quantitagivel
Thirty environmental quality indicators were usadail. The
results indicated that environmental quality in thegion
deteriorated during the 1980s as the productionand
exposure to environmental hazards rose while ressuto
ward off hazards eroded. The finding s also showed
environmental quality was particularly poor in moepidly
growing urban centres.

Using Europe and America as case studies, Cendtero
al (2003) worked on the procedure for sustaingbilit
assessment in coastal areas, based on a semeBaaitors and
indices that reflected environmental quality. Thre
dimensions of environmental quality taken into c¢desation
were functions, interaction and component. Throubé
procedure, sixty-seven environmental quality intics were
initially selected and stepwise procedure estabtistor
calculation of indices. The procedure offered plassibility
of expressing environmental quality of the coastaas in
numerical form, through the use of indices basedlear and
replicable method, using indicators that can be swes or
objectively determined. The method appears todmsisve
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enough to detect changes in the environmental tguadith
time and therefore could be used for environmental
monitoring and auditing as basis for decision mgkin
environmental management. Hence, it could proaideseful
tool for monitoring environmental quality, thus pielg to
assess sustainability of existing policies and tirac

Bernauer and Koubi (2004) carried out a study @ th
effect of various political variables such as tygetof political
system, the type of democratic government, cibiities and
labour union strength on environment quality. ytaok into
account the effect of economic variables. Air podn was
used as the dependent variable. Annual obsengafmmthe
years 1991-1996 from 291 observation sites locatedO7
major cities in 42 countries (2,555 observationsystituted
the data for air pollution. Combining the envircemtal,
economic, political and site specific componenstatistical
model was obtained. The air pollution was regressgainst
the explanatory variables. Resuts showed that higizeme,
higher intensity of economic activity and greateade
openness contributed to lower pollution levels. e T$tudy
could be useful for environmental quality monitgrimnd
control. However, being an issue specific in natutr cannot
be generalized to other forms of environmentaligyal

Palma et al (2007), assessing the inequality in the
spatial distribution of accessibility and envirormited quality
in Paris Metropolitan region, asserted that locakaities are
generalized capitalized into housing market. Datamf
IAURID GIS data base and metropolitan computaticgren
used. The empirical analysis of the study showleat t
considerable inequality existed in the spatialritigtion of the
local amenities and social indicators. Spatial espntation
and Lorenz curves were used to examine the degfee o
inequality in theses amenities. These providedenge that
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some amenities were much more inequitably distedhuban
others, e.g. noise.

Alem and Martinsson (2011) investigated the
importance of environmental quality to the poor avitht the
policy makers knew about it in Addis Ababa, Ethapihe
citizen and policy makers were asked to rank tleasrthat
they think government should focus on. The rankamgas
were (a) Better health services education and hguéb)
Creating environmental opportunity (c) Controllipgce rise
(d) Improved solid waste disposal and (e) Improvligdid
waste disposal. In the findings, although standard
determinants of subjective well being in Westermuntdes
seemed to explain happiness in Addis Ababa, enwviemtal
quality variables were ranked lowest by the citizeyet they
were important for the happiness of the people. ti@@nother
hand, the policy makers considered little effecthappiness
and ranked quality of a higher priority area. Whihe
government officials had more focus on long term
perspectives, the citizens on their part focusedenon short-
term issues. However, the government of the cgumént as
far as introducing a strict control over prices bésic
commodities, adopting the views of the citizenthis regard.

In Nigeria, different people have equally worked on
environmental quality as it affects different citier towns.
Olorunfemi (2009) studied the willingness to payr fo
improved environmental quality among the residéimtag in
close proximity to two landfills at Olushoshun aAdbule
Egba in Lagos metropolis. The main instrument usethe
collection of primary data was structural quest@nn
Certain socio-economic variables also collectedewage,
household, education, occupation, length of stayhe area
and in the house, type of building occupied by kebotd
(owner occupier or rented), among others. A cqet
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valuation method was used, which solicited the deysis’
preferences through survey techniques to stater thei
willingness (WTP) for the benefit gains from an mnoypement
on environmental quality or for a loss caused bgraeation
of quality. Results indicated that the presencéheflandfills
and the associated environmental impact was an riano
factor contributing to respondents’ willingness pay for
environmental improvement in their neighbourhood.
Furthermore, the proportion of respondents willittg pay
decreased consistently as distance increased away f
landfills in the two locations. This is probabliyat people
may not see any reason to pay for environmentataugment
since they live farther away from the landfill améy not feel
much of the impacts. Again, respondents were saerlly
willing to pay high amount for environmental impssaent.
This possibly could be for economic reason, asrreger
capita is usually low in developing countries, IK@eria.
Studying the housing improvement of core residéntia
environmental quality of Ogbomosho town, Afon (1p&&de
use of 20 variables and identified 10 environmeiizédlity
indicators. The indicators were, water availagilconomic
opportunities, clean and healthy environment, abdity of
electricity, good condition of road, nearness toalte
facilities, safety, accessibility to transportatiometwork,
availability of waste disposal facility and nearsés primary
school. Correlation matrix was compared to deteentine
relationship existing between pairs of the variable
Correlation of the ten proved positive with eledtysi and
water being highest among them. Results showedttiaas
no use for planners to impose their ideas on tlidighecause
people were better planned for when they had innits
policy and programmes that affected their presemd/aa
future. Hence, it was asserted that it will be eneffective if
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core residential housing improvements were -carrced
through the utilization of core residents’ enviraemtal quality
indicators.

Ekurekong and Jacob (1998) carried out a study on
compliance that ensures high attachment of enviemmah
quality in housing estate in Uyo, Akwa Ibom Stdtbkis study
revealed that contraventions in development okttate were
mostly committed by members of the ruling governtnes.
the political class. The housing estate by alidatbrs was
deficient in facilities and service provision. Tktdy also
showed that more than 70% of the total area ok#tate had
been used for residential development, leaving tleas 10%
for the provision of facilities and services. Thealysis
showed that the existing faculties were undoubtedly
inadequate to support the huge population in theatees
Hence, increased demand for water and electricity,
recreational space, residential accommodation spaeeell as
increased private vehicular traffic congestion e testate
were anticipated based on increase in populatioAn
environmental quality unit was recommended to be
established to monitor and control the quality dfe t
environmental in the estate. The unit should ensoat the
land use intensity ratio specified for various Bt were
maintained. The unit was expected to be empowéoed
implement all measures to maintain quality. Sudasares
include evacuation of wastes, maintenance of pawkblic
schools and health centres.

Ede et al (2007) studied housing and neighbourhood
quality for Yenegoa, Bayelsa State. The studiede fi
neighbourhoods in the city to examine the problesmgi
guestionnaires and physical observation as instntsneThe
results showed that sanitary services among otitependent
variables have the greatest significance level @f ®Dkeke
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(2000) described the extensive use of temporanctstre in
the high density neighbourhoods of Nigeria urbantres as
the forerunner of squatter settlement developmenrttile
Umeakuka and Mba (1999) observed that storm water
drainage paths were totally blocked in Onitsha wstilid
wastes, which in turn, induced urban flood. In @muthe
numerous and interlinked causes of urban solid evast
management problems and the attendant economie) socl
health costs as well as environmental and estletits were
the inertia factor, the demographic factor, insiioal factor

as well as absence of public participation (Nwa2008).

The Study Area

According to the Enugu State Mininistry of Infornoat

(2002), Enugu metropolis is located between, ld&gu627 N

and 728’ N and longitudes °730’'E and 8 19E. The urban
land area is roughly 72. 8 square kilometers witéd tural

environs covering an additional area of about 2§Qase

kilometers. The study area comprises three locaegment
areas (LGAs), namely, Enugu North, Enugu East amagk

South. Enugu metropolis is bounded on the nortlisbiJzo

LGA, on the south by Nkanu West LGA, on the easNkgnu

East LGA and on the west by Udi LGA.

The metropolis, which lies on an altitude of 232.6
metres above sea level, exists with natural domékd south
and undulating plains forming the foothills of UgBcarpment
in the north, and widening out into the upper Ebomyer
plains. It has an annual rainfall of 1247.8 mnd #re rainfall
is mostly during the months of April through Octobeaving
July as the peak period.

The temperatur variation within the season is ndlyma
less than 10C. The relative humidity fluctuates between 40
and 80 percent. The prevailing winds are the louahsoons -
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the north cast trade wind and the south west traihel -
resulting in dry and raining seasons respectively.

The metropolis has a type of soil that is predomiiya
reddish brown in colour, with the underlying rockving a
high load-bearing capacity. This makes the saiiabie for
intense building construction. The soil also suppmoderate
agricultural activities.

The natural vegetation in the metropolis is prihyaof
tal, medium and short grasses. Most of the traes
deciduous and include Isoberlina, sheer butterysbbeans,
among others.

Enugu started as a photo-urban settlement near the
mines, following the discovery of coal in the Udil$iabout
1909. Iva Valley and Ogbete, which were the fastas to
develop, functioned primarily as coal miners resmhs. With
the discovery of deep sea harbour in Port Harcourt,
construction work commenced in Enugu in 1914 (ERBgQut
Harcourt Rail line). In 1917, Enugu attained tohipsstatus
and was then refered to as Enugu Ngwo. As a resuts
rapid expansion towards areas owned by other indige
communities rather than towards Ngwo highland, #sw
renamed Enugu in 1928. By 1939, Enugu had becdme t
headquarters of the then southern province. lainec a
regional capital and the most important administeatentre
in the eastern region with the creation of thregiam®s in
Nigeria in 1961.

The Enugu State Housing Development Corporation
(ESHDC, 2011) reported that the earliest develaopsitiential
quarters in Enugu are Coal Camp, Iva Valley, and
Government Reserved Area (GRA). Other established
neighbourhoods presently in the metropolis are Uwsdaw
Haven, Abakpa, Emene, Achara Layout, among others.
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The population of the metropolis has been on the
increase within the last few decades, as a redultapid
urbanization and subsequent influx of people. pbgulation
rose from 63,000 in 1953 to 482, 977 in 1991 and2®, 664
in 2006 (NPC, 2006).

M ethodology

The study adopted the survey design. Thirty neightmods
in Enugu metropolis - stratified into low, mediwend high
density neighbourhoods - were used. Samples vedeetsd
randomly from the neighbourhoods. The sample feizeach
stratum of neighbourhoods was determined using 8gw/l
proportional allocation statistical technique.

Questionnaires were used to collect primary data.
They were designed using five point linkert scaleatidress
the objective of the study. The validity of thesearch
instrument was measured using content validity.st-fetest
method was used to determine the reliability of tbgearch
instrument. Also, field tests were carried outiegermine the
noise level, as well as the air quality of the gtacea.

Two major variables used in the study were the
dependent and the independent variables. Envirotahe
quality variables constituted the dependent vaemblvhile
public and private housing investment made up the
independent variables. The hypothesis was testeda level
of significance, using factor analysis and multigieear
regressions. Factor analysis (principal comporaaralysis)
was first used to reduce the various environmeqtadlity
variables. Varimax rotation was introduced to dke
aggregate factor score as the “y” variable. Theitipie linear
regression was used to establish the nature ofiaeship
between environmental quality of the study area pnblic
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and private housing investments;, (X, respectively) in the
area.

Results and Discussion

Twenty-one residential environmental quality valesbwere
used in the study, made up of 11 dwelling unit atales
(condition of floor, condition of wall, conditionfavindows,
condition of ceiling condition of roof, conditionf dighting,
structural condition, landscaping, nuisance, pamrddion of
units, neighbourhood problem), 5 parcel qualityialaes
(condition of drives, fair condition of units, stary condition,
drainage, noise level), and 5 basic residentialityuzariables
(crowdedness, good condition of units, air qualityaste
disposal and source of domestic water supply). Vidreables
were used in obtaining data in all the 30 neighboads of
the study area.

The cost of housing investments were determined in
both public and private investments in the areardafter, the
mean values of investments in each of the neiglhiomas
were found. SPSS version 13 was then used to smahe
data. The SPSS output from regression analysiprasented
in Tables 8.1-8.3 as odel Summary, ANOA b and Gadefits
b respectively.

Table8.1: Model Summary

Mode |R R® | Adjusted R® | Std Error of
the estimate

1 975 | .949 | 915 7.02218

a. predictors (constant), privest, pubinvest
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Table8.2: ANOVA Db

Model Sum of df | Mean f Sig
sguares sguare

1 Regression| 6.731.305| 2 1346.334 | 26.866| .000 a
Residual 350.243 | 27 | 50.115
Total 7082.057 | 29

a. predictors (constant) prinvest, pubinvest
b. dependent variable, aggscore

Table 8.3: Coefficientsb

Unstandardized | Standardized

coefficient coefficient Sig
Model B Std. Beta t

Error

1 24.248| 13.407 3.809]| .042
(constant) | -1.354 | 2.519 150 5.537|.013

-2.247 | 2.551 236 4.236| .023
pubinvest
prinvest

Dependent variable: aggscore

Results showed a strong significant relationshigwben
residential environmental quality and housing inresnts in
the study area. R= 0.949. This means that 94.9% of
variation in the dependent variable (environmermfadlity)
can be predicted from the independent variableblipand
private investments).

However, to generalize the finding to the populatio
beyond the sample, the adjustedifRemployed. Adjusted R
=.915. This means that the best coefficient aémheination
is 91.5%. Thus, 91.5% (explained variance) ofvidugables is
capable of predicting the value of environmentally in the

146



Emodi, E.E. Housing investments and environmental quality

area. This leaves 8.5% of the variation unexptjine
suggesting that the explanatory variables couldegarded as
being high.

Also, P-significance = .00 and P< 0.05 significance
level. Interestingly, the pubic investment hasidghificance
level of 0.013 and private investment has P-sigaifce value
of 0.023 which were all significant at 0.05 sigo#nce level.
The standard error of the estimation = 7.02218 clwvig the
standard deviation of the error term.

To measure the significant interactions in the nhode
the coefficients of the independent variables argpleyed.
The coefficient ‘b’ table indicates the relativepatt of each
variable on the dependent variable to predict tpeddent
variable. It is pertinent, however, to note hdmattprivate
investment variable impacts more on the environalent
quality of the area than public housing investmerithis
suggests that housing investments in the study aneanore
of private investment than of public investment.

Conclusion and Recommendations

Housing investments in the metropolis is not comsnesate
with the teeming population of the area. Enugurapetlis is
not left out of the population upsurge in Nigeri@he
increased population is indeed, making great denmamnthe
available housing stock in the area as well asthieounding
neighbourhoods. Consequently, the existing hougiits are
deteriorating fast, solid waste management isngoaiserious
problem, some amenities are depleted and certailitits
have totally broken down in the area, boiling dowm
degradation in the environmental quality of theaarddence,
unless urgent practical steps are taken, the dwvrawve in the
global trend of environmental quality sustainapilitvill
continue to be a vision of illusion in the area.
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The government ouhjt to regard occupation of
residential housing units as a need, which shooldaiways
serve as a profit making venture. Hence, the Enttaie
Government should arise and make every frantic rieffo
towards embarking on realistic housing projectst til
effectively complement the efforts of the privatector.
However, the site and services scheme, part dEtlugu State
Government effort to encourage private housing stiment,
should be seriously embarked upon to attract variou
categories of private investors. Besides, the EnBtpte
Government should reconsider the decision of paireg
some of the public housing units because they lgmag way
to augment the private sector provision. Where Eneigu
State Government deems it necessary to go on \mgh t
programme for reasons outside the scope of thdystihe
civil servants, low and medium income earners, khde
made to be the first beneficiaries.
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