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Abstract

Pollution results from social and industrial actiess of man. The dependence on the atmosphere
for disposal of industrial and automobile exhausineés has made air pollution an important
issue in environmental health. This is so becabsehiealth hazard posed by air pollution to
human population and the quality of the environmergeneral is quite enormous. Information
on air pollution in Nigeria is not extensive butpoets available in literature have highlighted
the threatening high level of air pollution with rpiaular reference to Lagos and the Niger delta
areas. Both areas are characterised by extremeij hiehicle density. Consequently, the air
pollution levels in both areas have been all-timghhdue to the substantial amount of
automobile emissions. Available data on pollutieméels in Lagos and the Niger delta areas
were observed to be far in excess of the standsetidoy the Nigerian Federal Ministry of
Environment (FMEnv) and World Health OrganisatiaffHO). Unfortunately little or nothing
has been achieved in addressing the problem. Tahgpntrol measures and the use of some
economic instruments are recommended as strat@gipslicy formulation to complement the
efforts of FMEnv towards air pollution control inagos and the Niger delta areas. The
invigoration of state environmental protection ages is also suggested to enhance their
effectiveness at local level.
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Introduction

Poluton no doubt constitutes a source of deg@aajeneraly to man and to the environment.
Over-utiizaton of the environment aggravates ytioh problems to the extent that
environmental quality is reduced considerably (8ems, 2000). However, it has to be
established that economic growth, which generalgreases the demand for products of
convenience leads to a fall in the value and pra@ucapacity of land and the environment in
general. This is the reason why it can be safeljedtthat the theoretical basis for the material
balance approach or the law of mass conservatiorbeaused to explain the economic and social
problems that environmental depletion gives rise(Kmeese and Bower 1976). This approach
emphasizes the actual effect polution has on mteu economic actvities which, inevitably,
should call for a redirection of policy so as teolar economic activities on the land and on the
overall growth and development of a nation.



There is no arguing the fact that the air remainsagor source of life to mankind. There is also

no contesting the fact that the use to which mémests the air, has made it to become a major
source of harm to the health of man. It turns bat increased air pollution in today's modern

society is a direct consequence of industrialmatind associated economic growth, with the
latter generating greater output levels, demand dmergy, as wel as higher levels of

consumption and lving standards. And yet thereaseasy market for trading in environmental

quality, thus justifying the need for policy intention to reduce the negative effects of social
and economic actvities on the environment.

Urban air pollution arises mainly from industriattigties and vehicular emission. The latter

alone accounts for approximately half of total @alutants (Jack Faucet Associates 1992; Obioh
et al 1992; USDT/USEPA 1993). However, very few studiesicentrated on pollution research

with the specific experiences of developing coestriike Nigeria. Also, vehicular emission as a
source of air pollution has not been given thentadie it deserves in modern studies.

Many reports on Nigeria’'s pollution experience fedl more on industrial pollution (Akeredolu
1989; Faboya 1997; lyoha 2000; Magbagbeola 200&yveer, a number of studies have dealt
with the gravity of the problem of pollution fromutamobile or vehicular emission (Oluwande
1977, 1979; Akeredolu 1989; Ogunsa@a al 1993, 1994; Baumbach 1993; Baumbathal
1995; World Bank 1995; Garba and Garba 2001). Thees however indications that the
potential for increased polution sources partitldn Nigerian cities have increased in recent
years. This is evident from the thick and black leentvaze always in the air in many Nigerian
cities resulting from cars, motorcycles, industaad other fumes. Statistics show that since the
early 1990s the total number of vehicles registea@dually have been increasing substantially
(Federal Office of Statistics (FOS) 1995, 1999)phing that per capita ownership of vehicles
has been on the increase, leading to greatec traffigestions in many Nigerian city roads. This
has generally increased the concentration of pofeit in the air in the city, with potential
adverse effects on the health of human populafide effects may be in form of impaired
circulatory, nervous and reproductive systems, ab as kidney malfunction. One component of
the emission, Lead (Pb), had been incriminated higoeractivity and lowered mental abilty in
chidren (WHO 1991). In Nigeria, mini-markets shogsd kiosks are usualy established by the
roadsides and around bus stops and individualeithe@re exposed to high concentrations of
aromatic hydrocarbons, carbon monoxide and othaticlpa usualy present in automobile
emissions. At present, Nigerian government has sigulated emission standards for air
polution from mobile sources.

The objective of this paper therefore, is to asdbsspresent knowledge as it pertains to air
polution due to wvehicular emissions, and based tlus, proffer solutions based on socio-
economic policy measures.

Air Pollution resulting from automobile emissions h Nigerian cities

Population growth rate of urban communities in dgmeg countries is put at 3.5 percent per

year as opposed to less than one percent in the dereloped nations (United Nations, 1994).
This rapid growth has vast implications both fomhn wel-being and for the environment. Air
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poluton and sold waste generation continue tocreiase worldwide in both absolute and per
capita terms, thus constituting pollution probleimaurban settiements.

The term “pollution” is a very broad concept. TheoM¥ Health Organisation (WHO) defines

polution as the undesirable alterations of thesjghy chemical, social and biological properties
of the land, air and water or such discharge afid§y gaseous or solid substance into the
environment by man which is likely or could creamgisance or render the environment harmful,
detrimental or injurious to human or public heallafety or welfare.

Poluton due to vehicular emissions arises mairgyn inefficient combustion of hydrocarbon
fuels. Hydrocarbon gases unite with oxides ofogén through photochemical reactions in
suniight to produce photochemical oxidants commawelymed “smog’. Ozone, one of the
photochemical products, has devastating effectsvagetation. Hydrocarbon fuels also contain
varying amounts of sulphur. The combustion of bgdrbon fuels therefore has the potential of
producing oxides of sulphur, which can combine withter in the atmosphere to form acids of
sulphur (acid rain). Carbon monoxide is produced aaresult of ineficient combustion of
hydrocarbon fuels and is highly toxic to humans nevat small levels of concentration.
Consequently, cities that rely on a large numbervadiicles for the bulk of daiy commuting,
transportation, and which offer few efficient pabinass transportation modes, may suffer from
extreme carbon monoxide and other transportatiated emissions.

It should be noted that perfectly operating motogires would emit polutants which levels are,
at least, tolerable. However, in the real worldingderfect engines, improper fuel grades, lack of
regular maintenance, physical ageing of enginetndgive use of vehicles, all these factors
combine to produce a constraint on perfect fuellr@tion. The ultimate effect is the emission
of poisonous gases from the exhaust system ancheemgirts of motor vehicles, particularly
those using diesel as fuel. The danger posed rbyoliution due to mobile transportation should
therefore enhance the formulation of environmeptalicy directed at reducing the effects hence
improving air qualty.

Under aceteris paribusassumption, countries with larger populations eshibit higher traffic
poluton potentials due to larger absolute ownprslof vehicles and tonnage of fuel
consumption. With a population estimated at 10&ilion in 1998 (Central Bank of Nigeria
(CBN), 2000), Nigeria stands as the most populaumtey in Africa. The cost of petroleum
products, particularly premium motor spirit (petr@eind automotive gas oil (diesel) is generaly
lower in Nigeria than in other OPEC countries (Fatl&overnment of Nigeria (FGN), 2000).
This has in a way encouraged single occupier eeHEOV) ownership. In 1990, the total
number of newly registered saloon and station wagos in Nigeria stood at 5,985. This rose to
27,308 in 1991. By 1997, the annual figure hadegam to 574,971. Indeed the total number of
all categories of annualy newly registered vebiokent up from 9,303 in 1990 to 1,081,938 in
1997 (FOS, 1995, 1999; see Table 1), with the @ivel figure for the period 1990 — 97
standing at 1,468,483 vehicles.
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Table 1. Number of newly registered vehicles in Ne&yia (1990 — 1997)Source: Federal
Office of Statistics (1995 and 1999)

Lorries,

Saloons ¢ Trucks &
Year Wagons Buses Tippers | Tractors| Others | Total Cumulative
199( | 5,98¢ 832 53€ 81 1,86¢ 9,30:
1991 | 27,30¢ 1,10( 83C 15¢ 7,737 37,13¢ 46,43’
199 | 37,44 4,55¢ 76€ 35C 5,551 48,66 95,10¢
199: | 63,58¢ 1,407 69¢ 242 12,787 | 78,71¢ 173,82(
1997 | 45,40 6,80 59¢ 46¢ 4,617 57,88 231,70:
199t | 46,09" 8,55¢ 61€ 49¢ 1,702 57,47: 289,17:
199¢ | 62,50« 16,09« | 5,73¢ 97¢ 12,01« | 97,37: 386,54!
1997 | 574,97. | 333,45 | 51,00: 56,24¢ | 66,26¢ | 1,081,93 1,468,48.

The World Bank (1995) had estimated that the numitenehicles per 1000 inhabitants in
Nigeria is above the average for other African ti@s) assuming the ownership ratio to be in
the neighbourhood of 30 vehicles per 1000 inhasita®onsequently, fuel consumption in both
absolute and per capita terms were also found tbidier for Nigeria (Table 2), for both petrol
and diesel. For example, in 1992, total petrolsamption in Nigeria was estimated at 3,969
thousand tons, with a per capita equivalent of ®.€#busand tons. For diesel, this was 2,280
tons, with a per capita equivalent of 0.024. Hw $ame year, the total consumption of gasoline
in Kenya stood at 376.7 thousand tons, with peitacaguivalent of 0.013 thousand tons. For
diesel, the total was 537.3 thousand tons, withqgaguita equivalent of 0.019. As also shown in
Table 2, traffic volume is higher in Nigeria comparwith other African countries. The World
Bank (1995) study also reported that an averageeriig vehicle runs considerably more
distance than an average European car per yedr,theit former covering as much distance as
30,000 km/year.

Thus, the combination of the large number of maielicles in Nigeria, higher ratio of vehicle
ownership and fuel consumption, distance covered vehicle per year, is responsible for the
large contribution by automobile emissions to awilupon. It should also be noted that the
average age of motor vehicles in Nigeria is gelgeradh. Since the adoption of the Structural
Adjustment Programme in 1986, new vehicles haven bgeneraly out of reach of private
individuals due to faling real incomes. For exampWhereas a new 504 brand of Peugeot
(saloon) car sold for less thaa N7000 in 1985avtsrage price has been as high=as N1,800,000,
since the 1990s. Consequently, only companies ab as government departments and
parastatals are generaly able to buy new vehicléame of these establishments that are less
buoyant have resorted to purchasing used vehidesofficial use. These used vehicles are
imported from Europe in different varieties rangifigpm trailers, trucks, tippers, buses, to
saloons cars and station wagons, and specialaglfsich as tractors and motorcycles). Many
of these vehicles are well over fiteen years od&fote importation into the country, and wil
continue to be used for the next twenty years oremdhus vehicles in Nigeria are characterized
by old age, and overused. Furthermore, the gelamtalof maintenance culture and use of low-
grade fuels combine with the factors to increase phopensity of automobiles in causing air
poliution in Nigeria.

182



Table 2. Traffic volume and fuel consumption in sedcted African countries. Source: World
Bank (1995).

Gasoline
Traffic Consumed Diesel Consumeq
_ Work (thousand tons) | (thousand tonnes)
Population | (mjllion Tota | Per Tota | Per
Country (million) | yehicles/km) Capita Capita
Nigeria (1992 91.: 8,22( 3,96¢ | 0.04: 2,28( | 0.02¢
Kenya (1987 27.C 4,86~ 376.7 | 0.01: 537.2 | 0.01¢
Madagasca 13.C - 75.% 0.00¢ 181.: | 0.01:
(1989)
Togo (1991 4.1 - 20.2 0.00z 70.7 | 0.017
Zimbabwe (199 10.¢ 7,82( 1.1 0.000: 2.¢€ 0.000:
Ghana (198¢ 16.7 5,16( 92.2 0.00¢ 61.C | 0.00¢

Statistics on pollution intensity for all cites iNigeria are generaly not available. However,
existihng figures for Lagos and the Niger Delta arelbaracterised by high oil industry
concentration (Orubu, 2001) provide some usefubsclu Lagos, Nigeria’'s former capital city
remains the largest urban commercial and industeskre in the country. On the other hand,
Port-Harcourt and Warri are two major cities in thger Delta area with fairly large populations
and industrial establishments. Comparative figiresn Lagos and the Niger Delta area (Table
3) can therefore be used to make some deductioriseoimtensity of polution from automobile
sources.

Table 3. Ambient air pollutants in Lagos and Nigerarea. (TSP = Total suspended
particulate matter, NOx = Nitrogen oxides, SQ@ = Sulphur dioxide, and CO = Carbon
monoxide). Source: Jerome (2000).

Lagos Arec Niger Delta Area

Pollutant

Nor-traffic Traffic Oll FEPA

Urban Zon Zone Communties | Cities Standards
TSP ug/r® [31.4-746.5 | 72-950 92.2-348.5 [396.8-583.% | 25C
NOx (ppb [81-81.5 34-131.6 |22.0-295.0 |35-370 40-60
SC2 (ppb; [0.5-43 20- 250 7.0-970 16- 300 10C
CO (ppm [0.5-3.9 10- 250 5.0-61.C 1.0-52 10
CO/NCx [0.0-6.C 50- 200 20 15-130 -

The measured polution intensities are high, exogethe FMEnv's limit (20 ppm) and that of
WHO (48 ppm) for carbon monoxide. With respectihe trafic zone of urban Lagos, Table 2
shows that the implied average concentrations decbifor TSP, NG, SO and CO are far in

excess of the standards recommended by FMEnv. isTlatso generally true for the cities in the
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Niger Delta. The concentration of CO emissions lfagos road corridors is quite high, being in
the range of 10-250 ppm recorded, higher than dhges of 5.0-61.0 ppm and 1.0-52 ppm
recorded for ol communites and cites respegtival the Niger Delta. These ranges show
maximum values exceeding WHO standards (Baumigdchl, 1995). For Lagos, being the city
with the highest concentration of traffic in Nigerit is expected that CO emissions in its road
corridors wil be higher than what obtains in otlparts of the country. The TSP concentrations
recorded are also high, when compared to WHO'sdatanof 75ug/n®. Similarly, Ogunsoleet

al. (1993) had earler recorded TSP values rangingvdset 100 and 200Qig/n? in Lagos
compared with 120 and 720y/n? at lle-Ife. The traffic densities in Lagos and-Ifie when the
data were colected were 1000-10,000 vehicles mer land 450-1,500 vehicles per hour,
respectively.

Generally, the figures recorded above indicate #matolution due to automobie emissions can
pose publc health hazard to the population. Tiesedion is supported by the increasing
intensity of the “black smoke” phenomenon in theidgl Nigerian city. Such city is usualy
associated with old diesel engines of trailersyieler trucks, buses and other categories of
vehicles. Indeed, the potential for increased fmdufrom this source is very high, given the
large number of old and second-hand vehicles iredorito the country annually, a situation that
has also led to more congested city roads and amece polutant concentration levels. A
proactive policy is therefore required to addrdws problem. Some of the instruments that can be
used to reduce automobile pollution in Nigeria e@mined in the next section.

Vehicular control and socio-economic measures aimeat reducing air pollution.

Generaly, mobile source abatement can result feotessful implementation of transportation
control measures (TCMs) aimed at decreasing moddicle trips, and vehicle mie travel
(VMT), reducing congestion by encouraging off-pepkriod travels (or driving under more
optimal conditions), and by encouraging the usetrahsportaton modes other than single-
occupant vehicle (SOV) travel. Mobie source afetd can also result from better vehicle
maintenance practices, retroftting older vehiciegh newer emissions control technology and
replacing existing vehicles with lower-emitting ene

On a broad line of classification, we can idertifyo categories of TCMs. In the first category
are those TCMs that focus on the supply of atteewmtto SOVs. This category includes
regulations that encourage the adoption of pubfnsit transportaton modes, trafic flow
improvements, high occupancy vehicles, the pravisid travel lanes and non-motorised vehicle
paths and accommodation. The regulaton aims atcreg trafic density. In the second
category are those TCMs, which more specificaljacel restricion on automobile travel
demand. Successful implementation of the supply demand—oriented TCMs should reduce
polution from automobie sources. A large numbdr TCMs fall within the “control and
command” (CAC) approach to environmental policy. he Tsuccess of the CAC instruments
depends significantly on monitoring of the standaskt and ensuring that non-compliance is
punished.

Economic instruments (EIs) can also be used toceeghollution from automobile sources. Such
instruments include general charges and taxes pieremntted, subsidies for each unit abated,
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tradable permit systems in which the poluter mastiuire a permit for each unit emitted, and
deposit refund systems. Other economic measuckglen congestion pricing and higher parking
fees. Although economic-based instruments of emviemtal polcy have a strong theoretical
foundation (see for example, Baumol and Oates 1®&8de 2000), they have only a short
history of actual application in polution controlThe implicit objective of these economic

instruments, however, is to increase the cost oW Svel, which should ultimately reduce

poluton per capita, as well as enhance the velafittractiveness of alternative and cleaner
modes of transportation

A combinaton of TCMs and economic instruments tagrefore be profitably used to reduce
poluton due to automobie emissions, which is smicuously visible in most Nigerian urban
centres. As already noted, no definite actionusecntly being taken to reduce emissions from
motor vehicles by the authorites beyond the useslagans of moral persuasion. This is in spite
of strong recommendations that have been madenie seported research findings (Ogunsetia
al. 1993, 1994; Baumbactt al. 1995). Enactment of laws to prevent the existégie emission
engines as well as ensuring reduction in the leawteat of petrol are inevitable. Simiar laws
have been in existence since the 1970s even in geneoping countries (e.g. see Vincenhtal
1997).

Suggested combinaton of TCMs and Els, which can used to reduce pollution from

automobile sources in Nigeria are summarized inleTah As already noted, the ulimate

objective of TCMs is to reduce the demand for SOWSIT, and to encourage the provision of
alternative and more environmentally friendly modafstransportation. In its 2002 budget, the
Federal Government of Nigeria proposed a restictm the importation of pre-1995 used
vehicles into the country. Although there is gahepposition to this policy proposal, it wil

provide one sure way of reducing automobie souereissions in Nigeria. The economic

instruments suggested implicitty work through tleluction of demand for vehicle ownership by
increasing the cost of ownership and maintenancethis way, SOVs wil be greatly reduced. A
judicious combination of some of the TCMs and Eted in Table 4 can therefore be used in an
environmental policy formulation to reduce poliotidrom automobile transportation sources in
Nigeria.

Conclusion

This paper identifies polution as a consequence mai’'s economic activities, highlighting
automobile transportaton as one major source. hoAdh information in literature relating to
poluton from transportation sources in Nigeria fesv, evidence based on empirical data from
Lagos (Akeredolu 1989; Ogunsadh al 1993, 1994; Baumbactt al. 1995) and the Niger Delta
area (Jerome&000; Orubu 2001) point to increased air pollufimm transportation sources. A
combination of TCMs and Els is therefore suggestdtthin a proactive framework in an
environmental policy formulation to reduce air padn from this source.
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Table 4. Suggested transport control measures (TCMsand economic-based instruments

(Els) for reducing air pollution due to automobile emissions in Nigeria.

Category of | Programme Remarks

Instruments

A 1. Improvement of publ transit, provision of higl| Require good roads in cities to red
TCMs occupancy and shared rides. to-work journey time.

2. Programmes to improve traffic flow and restant| Could reduce extreme polluta
of movement of trailers and heavy trucks to gffeoncentration during peak traffic
peak periods in areas of dense traffic. periods.

3. Programmes to reduce idling period for m¢{ May require provision of alternati
vehicles. roads for different categories ¢f

vehicles. Costly to implement
Must take into account safe

4. Programmes to encourage use of non-fuel vehjctamsiderations. Provide bicycle lanes
for individuals e.g. bicycles. and packing facilities. Likely to face

social resistance.

5. Encouraging voluntary withdrawal of old vehic| May face resistance, on econotl
from use and the market, and restricting thgrounds, but one sure way of reduc|ng
purchase of older vehicles. automobile pollution.

6. Retrofitting old vehicles with emissi Must take ito account technologic
reduction gadgets and engines. and economic feasibility.

7. Programmes for construction of tracks solely| Will reduce the effect of pollutar
the use of pedestrians. doses on individuals.

8. Empowering the traffic police and Road Sal Long overdue. Absence of ‘blag
Corps to check and sanction motor vehicles smoke” should be a key requirement--
emitting “black smoke,” and maintenance in issuing certificate of road
history of vehicles. worthiness.

B 1. Introducing emission tax for all categories | Requires establishment of environm
Economic vehicles based on: unit in the Revenue Department [of
Instruments (@) annual distance covered by vehicle; Government to monitor  hartridge
(b) age of vehicle; smoke units.Implementation requires
(c) fuel type used. cooperation of police and other

agencies such as Road Safety Corps

2. Reduction or removal of subsidy on petrole] Effect is to increase cost
products. maintaining vehicles and may reduce

SOV. Increased revenue  for
government.

3. Hike in vehicle fees and operation chargesy. | May reduce demand for SOV, incre:
license and insurance fees, registration fees bpsedenue, and decrease pollution per
on age of vehicles etc). capita.

4. Clear definition of economic liakty arising from| Would require legislative framewo
damage due to pollution. in line with the polluter pays principlg

5. Imposition of high packing fees To be implemented by local

authorities
C 1. Programmes of effective town plann Potential for emissions reduction qu
Others 2. Education and voluntary approaches high. Reduction of congestion and

3. Better communication facilities (e.g. improveMT

telephone services)

The reduction of pollution due to automobile sosreeould also require structural organisational
modifications in the mechanisms of environmentalcypoand planning in Nigeria. There should
be concerted efforts to make environmental poligisteand work at the local levels. It wil

therefore be necessary to evoke thebsidiary principle, which advocates some degree of
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decentralisation of environmental polcy action d¢goide the design of policy instruments to
reduce poluton due to automobie emissions. he lwith this principle, policies aimed at
making state environmental protection agencies fSERnore effective are inevitable. There is
however the strong need to take into account thepemtion between different government
Ministries such as those of Environment, FinancegnBmic Planning, Health, Urban Planning,
Transport, as wel as the Police and other agersieh as the Federal Road Safety Corps, even
at the local level. In addition, socio-economic swgas such as the imposition of high vehicle
registration, operation and parking fees, aimededtcing single-occupant vehicle (SOV) travel
and motor vehicle trips should be adopted.

Acknowledge ments

We would lke to acknowledge the contributions mdale the anonymous reviewers of this
paper. Their comments on the manuscript helpednpoove the quality of the paper. We are also
grateful to Dr. F.A. Akeredolu for providing us isome lterature materials.

REFERENCES

Akeredolu, F. (1989). Atmospheric environment peals in Nigeria — an overview.
Atmospheric Environmen23(4): 783-792.

Barde, Jean-Philipe (2000). Environmental poliayd goolicy instruments. In: Henk Folmer and
H. L. Gabel (eds.Principles of Environmental Economics: A Guide ftudents and
Decision MakersCheltanham, Edward Elgar.

Baumbach, G. (1993). Airr polluton caused by vdaiciemissions in urban areas and near
highways (germ).Staub-Reinhaltung der Luf63: 267-274.

Baumbach, G., U. Vogt, K.R.G. Hein, A.F. Oluwole,JOOgunsola, H.B. Olaniyi and F. A.
Akeredolu (1995). Air polution in a large tropicaty with a high trafic density — results
of measurements in Lagos, NigeriBhe Science of the total Environmeh$9:25-31.

Baumol, W.J. and W.E. Oates (1988)he Theory of Environmental PolicyCambridge
University Press.

Central Bank of Nigeria (2000)The Changing Structure of the Nigerian EconorApuja,
Research Department.

Faboya, O.0.P. (1997). Industrial polution and teasnanagement. In: Akinjde Osuntokun
(ed.),Dimensions of Environmental Problems in Nigetlzadan, Davidson Press, 26 — 35.

Federal Office of Statistcs (FOS) (1995; 199%Hnnual Abstract of StatisticsLagos,
Government Printer.

Federal Government of Nigeria (FGN) (2008eport of the Special Committea Petroleum
Products Supply and Distributiobuja, The Presidency.

Garba, A.G. and P.K. Garba (2001). Market faiurel @ir pollution in Nigeria: A theoretical
investigation of two cases. In: Selected papersnhudin Conference Nigerian Economic
Society, held at Port-Harcourt, Nigeria.

lyoha, M.A.(2000). "The environmental effects ofl andustry activies on the Nigerian
economy: A theoretical analysis”, paper presentdd National Conference on the
Management of Nigeria’'s Petroleum Resources. @erhn by the Department of
Economics, Delta State University Abraka, Nigeria.



Jack Faucet Associates (1993klected Economic Incentives to Reduce Emissions Ktobile
Sources Report submitted to Regulatory Innovation Stéiffice of Policy, Planning and
Evaluation, US Environmental Protection Agency (B3 Bethesda, MD.

Jerome, A. (2000). “Use of economic instruments dowironmental management in Nigeria”,
Paper presented at Workshop on Environment andaifalse Development, lbadan,
National Centre for Economic Management and Adtratien (NCEMA), Ibadan,
Nigeria.

Kneese, A. V. and B. T. Bower (197&nvironmental Quality and Residuals Managemédnhn
Hopkins Press, Baltimore.

Magbagbeola, N. O. (2001). The use of economicumgnts for industrial pollution abatement
in Nigeria: Application to the Lagos Lagoon. SedectPapers, Annual Conference of the
Nigerian Economic Society, held at Port-HarcourigeNa.

Obioh, 1.B., A.F. Oluwole and F.A. Akeredolu (1992)ir polution inventories and emission
estimates for Nigeria in 1988. Imtergovernmental Panel on Climate Change Workshop.
Bracknel, UK. September 29-30, 1992, 29pp.

Oluwande, P.A. (1977). Automobie trafic and airolytion in a developing country.
International Journal of Environmental Studid<:197-203.

Oluwande, P.A. (1979). Automobile exhaust problamsligeria. Ambiq 8: 26-29.

Ogunsola, O0.J., A[F. Oluwole, I.B. Obioh, O.l. Asity, F.A. Akeredolu, O.A. Akanle and
N.M. Spyrou (1993). Analysis of suspended air palgtes along some motorways in
Nigeria by PIXE and EDXRFNuclear instruments and methods in physics resed3¢h:
404-407.

Ogunsola, O.J., A.F. Oluwole, O.I. Asubiojo, H.Blai, F.A. Akeredolu, O.A. Akanle, N.M.
Spyrou, N.I. Ward and W. Ruck (1994). Trafic pido: Preliminary elemental
characterization of roadside dust in Lagos, Nigérlae science of the total environment
146/147: 175-184.

Orubu, C.O. (2000). The contribution of Petroleum the growth and development of the
Nigerian Economy. In: M.A. lyoha and C.E. Okojied$g Essays in Honour of Professor
T.M. YesufuDepartment of Economics and Statistics, Universi Ibadan, Nigeria.

Smulders, S. (2000). Economic growth and envirotehequality, In: Henk, F. and H. L. Gabel
(eds.), Principles of Environmental and Resource Economdcsuide for Students and
Decision-Makers Cheltenham, Edward Elgar.

US Department of Transportaton (USDT) and US Bmiental Protection Agency, USEPA
(1993). Clean Air Through Transportation: Challenges in Meg National Air Quality
StandardsWashington DC.

United Nations (1994)United Nations Environment Programme (UNEP) Envinemtal Data
Report, 1993-94 UNEP, Nairobi, Kenya.

Vincent, J.R., R.M. Al and Associates (199Environment and Development in a Resource-
Rich Economy: Malaysia under the New Economic Rolitlarvard Institute for
International Development.

World Bank (1995)Defining an Environmental Development Strategythar Niger Delta \Vol.

Il, Industry and Energy Operations Division (WestenBal Africa Department),
Washington DC.

WHO (1991). (World Health Organisation,199Automotive Air Pollution: Issues and Options

for Developing CountrieSNVHO Report, 1991.

18¢



