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Abstract

Non-polluting transportation systems that provide high level of
amenities and are at the same time low in energy use are needed in
both developed and developing countries, including Nigerian cities.
Honest pricing of different means of transport (for both passengers
and freight) and the introduction of more efficient and rational
vehicles are among the most important steps that need to be taken.
This study examines the strategies open to Nigeria to attain these
objectives.

Introduction

Less than a hundred years ago, human and animalptiet of people
and goods was common. This is now largely replamgdransport
involving petroleum burning engines on land, wated air. Transport
infrastructure and provision have grown to immepms®portions. Civil
aircraft flew 1.7 trillion passenger kilometers #990. Over 400
million tonnes of freight are transported annuafyd, there are now
more than 500 million motor vehicles in the worBagisteret al,
1994)

The growth of transport has undoubtedly broughtnyna
economic and health benefits. But it has brougbblems too, leading
to environmental crises of energy, air pollutiord asongestion. It is
not only the transport industry’s current size thmabkes it so
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environmentally crucial, its continued rapid growtbeveloped
countries already have extensive transport infnatire — roads,
railways, airports, bus systems and others, yetynaaa still planning
further expansion (WHO, 2002; CEC, 2002).

In developing countries, the level of transpod@tprovision is
much lower, but is expanding at an extremely ragide. For example,
car sales in Malaysia rose by more than 70% annaalihe end of the
1980s. Globally, the car population is growing evaster than the
human one. Today’s half a billion vehicles are etge to increase to
one billion or more early in the next century.

The air has been severely polluted in the villagesns and
cities, where most of the world’s population liv8hough the word
‘smog’ was coined in the United States, photochahstog due to
vehicle emission is now turning many megalopoliseth in developed
and the developing world into virtual disaster areRopulation in an
increasing number of areas is regularly exposedirtpollution levels
above the limits set by the World Health Organ@mat{(WHO, 2002;
Borzel, 2002; Robinson, 2004).

The hallmark of the policy thrust in the relatibis between
transport and environment is a clear need for swsiée transportation
and environmental development. This is the focushtf paper with
specific reference to the Nigerian cities.

Literature Review

Following world conferences on the environment hel&tockholm in
1972, Rio de Janeiro in 1992 and Istanbul in 1986re has been
greater concern for the global development prodessseek for
integration of exploitation of resources and ecoiwogrowth and
physical development. The need to improve the tyuafi life of city
inhabitants through their production and consunmptiactivities,
without compromising the ability of future genecais to meet their
economic, social, cultural, health and politicakdg, remains the focus
of sustainable urban development (Mitlin and Shtteite, 1998).
Mobility, which is perhaps the most fundamental lanmmeed in the
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process of urban life, requires the consumptionnoh renewable
resources. Sustainable mobility development, tlbeeefimplies that
consumption activities should be able to take ietmsideration
effective  utilization of available resources and vealep

environmentally friendly system for the mobility tfie people that
would not damage the natural resources, but rdizaee some positive
effects on the same environment (Ogu and Adergp3).

In addition, car emissions also cause significaint quality
problems. Hydrocarbons, nitrogen oxides and -carlmoonoxide
undergo reactions in the atmosphere to produce enz@&ixteen
kilometers up in the stratosphere, ozone acts \@tahshield against
the sun’s ultraviolet radiation; but in the lowetmasphere it is a
pollutant. Nitrogen dioxide also causes direct tieasks and its level
in many big cities and the Nigerian cities in partar often exceed
international health norms.

Government around the world have instituted vehehission
limits to try and control transport air pollution.

Table 1.1 shows selected countries legal limits rfitrogen
oxides, hydrocarbons, carbon monoxide and partesla.imits are
being made still tighter in many countries.
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Table 1.1: Legal exhaust emission limits for cars in selected
countries

Country Y ear NOX Hydrocar bons CO Particulates
Australia 1986 1.93 0.93 9.3
Brazil 1990 2.0 2.1 24.0
1992 14 1.2 12.0
1997 0.6 0.3 2.0
EC Countries 1993 - 1.11 3.16 0.18
EFTA Countries - 0.62 0.25 2.1 0.124
Hong Kong 1992 0.63 0.26 2.1
Japan 1978 0.25 0.25 2.1
Mexico 1990 | 2.0 1.8 18.0
1991 14 0.7 7.0
1993 0.62 0.25 2.11
South Korea 1987 0.62 0.25 211
Taiwan 1990 0.02 0.75 2.11
USA 1987 0.62 0.25 2.1
1994- | 0.25 0.24 2.1
6
Source: Enviro 13, Swedish Environment Protection AgencyayM
1992)

Noise is another serious environmental problem exhusy
transport. Road traffic, high-speed trains and ¢darall cause a
nuisance and harm to growing numbers of peopler @08 million
people in the OECD countries are exposed to roaffictrnoise in
excess of 65dBA. One measure of the seriousnefisegproblem is
that the European community recently passed a ¢aaut maximum
allowable vehicle noise by 50% from 1996 (OECD 1995

Transport generated waste is an under-recognizedrbwing
environmental problem, especially waste from roaghicles. In
regions where vehicle density has been high foresbme, millions of
vehicles are scrapped every year. Traditionallg, high steel content
in vehicle scrap has been recycled and other coemsrand-filled.
Changing patterns of materials use, especiallygtiing proportion
of plastic components in cars, has led to a didpogsis in some
countries (Mackenzie and Walsh, 1990)
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Energy and the regulation of air pollution remdne tiggest
areas of research activity. Though, numerous compand research
institutions are experimenting with petrol addisver substitutes
designed to cut air pollution or to take transp@yond its dependence
on fossil carbon fuels (see Table 1.2), some ofnie technologies
are more experimental than others. In Brazil, ¢erge been running
on a petrol/ethanol blend since 1975. Liquifiedrgleum gas is used
routinely in Italy, Japan and other countries. Farygenate petrol
additives are in widespread in the United State®NEB, 1993;
Chapman and Hall, 1992).

Table 1.2:  Comparison of Alternative Transport Fuels

Fuel Adequat| Manageab| Green Feasible Cost Availabl | Effect of
e le house hard ware | comparati e existing
resource fuel gas and | modificatio ve (market | regulatio
Base properties | other ns (currently) | ready) ns
emissio
ns
Compressed + + + + + +/-
natural gas
Liquefied - - +/- + + +
natural gas
Methanol - - +/- + - - +
Ethanol - + +/- +
(Maize)
Ethanol + + +/- + +/- -
(Woody
biomas)n
Reformulated +/- - +I- + + - +
gasoline
Oxygenated + - +/- + - + +
(MTEB/ETB
E)
Electricity +/- +/- +/- - - +/- +
Hydrogen + +/- +/- - -- - -
Solar energy + +/- + - - - +/-
Fuel cells + + + - - - +
+ Advantageous - Disadvantageous

+/- Both advantageous and disadvantageous
Sour ce: steering & new course, union of concerned scien(291)
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Cities as Environmental Hazards

Almost all the major human induced affronts on tphysical

environment appear to be the direct or indirectiltesf cities (Boyce,
1982). In fact, cities are the catalysts of chamfge the physical
environment. They are the centres from which laapscdegradation
emanates. Thus, cities are the focal points fomahner of physical
inputs and the places from which all manner of nfactured and
outcast materials are distributed.

It is clear that urban sustainability policy reuai operational
insight into environmental quality conditions mea&sl by means of
indicators. In our discussion of urban environmeptablems we will
make a distinction between impacts on the natumdl @n the social
environment of a city (Camagni, Capello and Nijkarh@95).

a. Environmental Problems with an Impact on the Natural
Environment

Atmospheric Pollution

All pollutants discharged to the atmosphere areobdy critical
concentrations — harmful to plants, animals and dnsn Some are
harmless in typical ambient concentrations; otlhenge indirect effects
that may be harmful. Some have effects that aral locregional, and
some have global effects. The air pollution in marlyan areas causes
severe problems. We can distinguish between emissitich pollute
the urban atmosphere.

Carbon Dioxide (COy)

Carbon dioxide emissions stem from the combustibfossil fuels.
They are seen as the main contributors to the drease effect. Even
relatively high amounts of carbon dioxide have necea known
detrimental effect on personal health. The probbémarbon dioxide is
that it represents heat escaping from the plankichwmay generate
climate changes. Climate modelling is indicatingtthy the year 2030
the atmospheric CO concentration may result in an average
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temperature rise of the earth climate between b5 centigrade.
The result of global warming include a rise in gea level, caused
mainly by the thermal expansion of the oceans, wéhrisk of coastal
area floods. When we keep in mind that a large rarmbbig cities is
located near coastal areas, the,@missions are not only a global
threat but also a local threat.

Nitrogen Oxide Emissions (NOy)

At trans-boundary levels, nitrogen oxide emissionwerted to nitric
acid and combined with sulphur dioxide, form a gigant component
of acid rain which has serious detrimental effectsnany ecosystems.

Sulphur Dioxide

Sulphur dioxide can cause bronchitis and other adse of the
respiration system, and it is the main contributmracid rain. The
consequences of acid rain include damage to aqglifjcforest and
crop fields, and corrosion of structures and malkeriClouds beeting
acids may travel hundreds or even thousands ofnleters across
several borders to produce acid rain in regiongrothan the one
producing the original emissions.

Carbon Monoxide (CO)

Carbon monoxide is especially a problem in urbasasrwhere
synergistic effects with other pollutants contrioub photochemical
smog and surface ozonegO

Particulate Matter

Particulate matter contributes significantly toilikty reduction and,
as a carrier of toxic metals and other toxic sulxsta, exerts pressures
on human health.

Depletion of Energy Resources
Due to the high use of energy in the city by tramsphouses and
industry, many energy resources are over-exploitedcessive
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exploitation of carbon-based fuels is often seethasmajor problem.
Although the exploitation of the resources causedy olittle
environmental problems in itself, the effects oépexploitation cause
severe negative effects on future generations. His tontext,
renewable energy plays a potentially important rolsustainable city
initiatives.

b. Environmental Problems with an Impact on the Social
Environment

Noise

In urban area especially, the noise caused by ifferaht economic
activities is a big problem. It has been estimakted about 110 million
people in the industrialized world are exposeddsa levels in excess
of 65dB(A), a level considered as unacceptable ECD countries
(Camagniet al, 1995). Noise has several different effects ortheand
well-being. These effects further induce psychalalji and
physiological disorders, such as stress, tiredaedssleep disturbance.

Negative Feedbacks of Transport Activitiess Mobility versus
Accessibility

The negative feedback of transport activities id meelevant in
modern societies, and risks to become even graatefficient
intervention policies in favour of environmentabfection are not put
in place. The list of cost is a long one: air aratev pollution noise and
vibration and road casualties are just some oei@nples. According
to Swedish studies, urban air pollution causes &etw300 to 2000
new cases of cancer annually (Capello and Gillesi®80). Traffic
accounts for 70% of the emission of carcinogenlzsgnces that may
affect the genes of people living in urban areas.

As far as cities in developing countries are comeg, the
virtuous circle does not look the same as befoabl@ 1.3). Also in
this case, the mechanism is activated by suppiyedrpolicies which
develop transport infrastructures in cities. Thestfiimpact on
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accessibility is the same as in the case of dewgjopountries, but
then:

More accessibility generates more development, a® n
activities are attracted or generated (transpdrastructures is a direct
precondition for development); more development tves kinds of
effects: from one side it acts on sustainabilityrotlgh more
investments in the quality of social services, sage systems and
sanitary infrastructures, at present very low iwveleping cities. All
these have a positive impact on the quality of ilifeirban areas, and
thus on sustainability. From the other side, ecdnoand social
development have a positive effect of per capmabme growth in
developing countries and have underlined the fas¢ by the
consumption of non-durable goods, such as cars aledtric
appliances, usually second-hand, high energy-comguames. What is
even more worrisome is the fact that forecastshennumber of car
ownership in developing countries estimate a sulislaincrease by
the year 2025 (Houghton and Hunter, 1994).

As is the case in developed cities, in the longmame mobility
generates more congestion and thus less accdgsibiiost of
developing cities are in fact already affected bygestion on urban
roads, which is the result of an increase in cgstand very poor
quality of transport infrastructures (roads and ljguktransport
services). Bangkok is a clear example of a higlolygested city, with
severe traffic problems: overall, Bangkok's pubiransport carries
only 33 percent of total annual passenger kilonseier the city,
compared to an average of 64 percent in Singafadeyo and Hong
Kong. At the same time, Bangkok has 51 percentally drips by
private transport, and is recognized to be the reegérely congested
city in the world (Paboon and Kenworthy, 1995).
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Table 1.3: Social cost in relation to transport modalities (By

percentage
Social costs Air Rail Inland water Road Total
ways

Air pollution 2 4 3 91 100
Noise pollution 26 10 0 64 100
Land coverage 1 7 1 91 100
Construction/ 2 37 5 56 100
maintenance
Accidents/ 1 1 0 98 100
causalities
Total in billion 2 14 2 68-77 86-95
DM/year

Sour ce: Whitelegg, 1988

Transportation Scenein the Cities

The discourse on the transportation in the citieennot be
differentiated from the basic issues in the devalept and growth of
the urban centres and cities. Two major factorgicoa to explain the
pattern of growth of the cities in Nigeria: rapate of urban growth, in
terms of the population and numbers of the settiéstnat are urban;
and widening gap between demand for, and supplynfodstructure

and services, including transportation (Oyesiku,030 The

consequences of the rapid rate of growth and sloowtl in the

overall socio economic development include; shasagof

infrastructure and services; fragmented city mamege structure;
slow rate of response to urban problems; poor divitandard; and
mobility and accessibility difficulties (World Bankl996; Oyesiku
2001a, 2001b; Atubi and Onokala, 2004a, 2004b)

In the Nigerian metropolitan and intermediateesitithat are
experiencing chronic city transportation problemsystainable
transportation development requires direct govemimaterest for
environment, safety and improved health of the feoj may be
argued that in an environment that there is inad&qtransportation
infrastructure, poor network, complete absence afs-$tops,
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inadequate vehicles for public transportation systihat the issue of
balancing production and consumption or transporiagervices may
be meaningless. The argument goes further: thatlahel of the
transport sector in Nigeria and in Africa in gedras not reached that
of Europeans or the Americans and therefore shootide of concern
to the government and researchers; and that thepat sector being
heavier polluter of the environment and also a routory factor to
landscape deterioration and climatic change, hascaroesponding
impact on the environment in the developing coestr{Oyesiku,
2005).

The gap in this thought is that people need ta wihithey
experience the problem caused by transportatioeldpment in the
developed countries before thinking of what to dblore
fundamentally is the fact that fatality resultimgrh transportation and
congestion in the third world countries is higher papita than in the
developed country. Thus, with recently experiencaald rise in car
ownership and mobility, the fatality rate is exm@ettto increase.
Similarly, the nature and type of congestion in yn&tgerian cities
show that an average resident traveling to workdpenger time than
an average resident in any other part of the wdrlek cost and time
implication of this is becoming unbearable, pafacy as it is
affecting work productivity and health of the residks.

The import of the foregoing is that living and wimg in the
cities that are dependent on the use of private aad motorcycles
(that have no capacity restraint for accident)nisreasingly at odds
with sustainable development and the negative cpesees of the
effect of mobility must be addressed.

Sustainable Transport Systems Policy M easures
The conventional strategies of policy perspectivie sastainable
transport are in two directions:
a. Road pricing in form of tolls to finance improvenem the
technology, roads infrastructure and reduce coraresth a
tolerable limit; and
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b. User charges to cover investment in new publicsjart
and to compensate for external cost of use of pams

The extent to which these policy strategies havekegeven in
the developed country is still being debated. Latkonsensus on the
effectiveness of this policy thrust is to the extidrat external costs are
difficult to measure and the impact of the use raingport affects
everybody. Nevertheless, the extent to which varionodes of
transport impact the environment and the populasonot in doubt.
Table 4 shows that rail network has the smallegtaich on the two
significant aspects of the use of transport, wlidhthe soil and health
of the people.

Table 1.41mpact of the Environment by the Modes of Transport

Air pollution

Water
pollution

Soil pollution

Health and
safety

Road

*k%k

*

*k%k

*k%

Rail

*

*%*

*

Inland water
ways

*%

*

Sea

*

**

*

*

Air *

* Small impact ** Significant impact *** Great impa
Sour ce: Nijkamp, 1994

In the light of the impact of different modes adrisport in the
immediate environment of the population, policyattgies should be
geared towards harnessing the mode that holds af Ipbtential for
easing city transportation problems, that doegottute as such, takes
limited space and provides a great deal of fle&ibiSuch a mode of
transportation that improves the energy performafagansportation
systems and moves the mass of the people in saliezations at the
same time should be the focus for sustainable dpwent in the
intermediate cities. Two of such environmentallystainable related
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policies are: to encourage the use of bicycleseratian automobiles,
and revitalization of the rail system and developtred rapid and light
rail system in the intermediate cities. The polatyategies aiming at
sustainable modes of city transportation are legzendent on fuel,
have a short run effect on the environment and Hawg range
mobility sustainability (Oyesiku, 2005).

Complementary Policy Measures

A complementary policy strategy must comprise aabreset of
measures that will improve the qualities and quatif the public
transport system. Better co-ordination and managewfethe existing
transportation modes as part of the developmetiteopublic transport
should be a major focus of government attentiore phblic service
approach to management of public transportation fadsd as the
operating costs are never covered and buses certbndepreciate, yet
government operators charge the same fares as iblogeivate
operators (Oyesiku, 2005; Atubi and Onokala, 2006).

In addition, effective maintenance of the existingd network
to improve the surface condition and connectivetyimperative. This
policy measures must also be complemented by s@ee aharges,
such as regulator or prohibitive measure of parkwighin the
commercial areas, higher taxes for vehicle licerms&srenewal of the
existing fleet and co-ordination of user chargesalfé¢e, 2000;
Willoughby, 2001; Atubi and Onokala, 2005).

An often-neglected aspect of causes of trafficgestion and
associated transport problems in the cities is lEckontrol of spatial
location of activities. This particular deficiengythe overall physical
planning of the cities has caused long hours ofney to work. To
ensure good co-ordination between transport and lse, physical
development policy must be designed to fully erdoltand-use and
physical planning regulations and effective develept control of
various land uses (without exception of the govemniragencies and
religious organizations). The development guidairshould ensure
redistribution of human activities and provision gfiidelines for
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emerging urban settlement that are sprawling inda#ction of the
cities (Atubi and Onokala 2004a).

Conclusion

The discussion of transport and environment in kbgheg countries
has given a number of conclusions and indicatioh€omclusions
which need further examination. It is also worthy hote that
developed countries are attempting to reduce emwiemtal problems
caused by transport technology while Nigeria is oenaging the
importation of used vehicles imported to the coypiatnd which aid the
degradation of the environment.

The observed and discussed urban transport ¢sigis pave
way for a detailed discourse on sustainable tramsi@velopment uses,
with a view of ensuring a balance between modeansportation
systems and achieving the objectives of mobilityhef majority of the
urban population viz. safety, comfort, effectivemesefficiency
moderate cost and just in time. The existing urtransport policy
measures have not focused on sustainable transpor&pproaches
that can meet the challenges of contemporary Nigedevelopment
and at the same time ensure minimal mobility arssibility crisis.

Nigerian government should avoid cumulative negaitnpacts
of transport on urban environment. Therefore, emritental policy
needs to be broadened and intensified. This is usecafurther
transport development is inescapable. However,uistnbe done in a
way that meets the needs of the present withoutpommising the
ability of future generation to meet their own need
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