STRATEGIC APPROACH TO REDUCING VEHICLE EMISSIONS IN NIGERIA: ROLE OF FLEET OPERATORS.
BEING A LECTURE PRESENTED BY ENGR. BG IBRAHIM fwc ACM (SED)  AT SAFETY MANAGERS TRAINING PROGRAMME AT FRSC ACADEMY, JOS ON THE 28TH AUGUST,2009.
INTRODUCTION

1.
In developed and developing countries, the history of air pollution problem has typically been high levels of smoke and sulphur dioxide arising from the combustion of sulphur-containing fossil fuels such as coal for domestic and industrial purpose.
 Industrial development and the use of fossil fuels have affected the world climate adversely. In Nigeria epileptic power supply has brought about the use of diesel and petrol powered generators virtually in all homes

2.
The transport induced environmental pollution in Nigeria, is further compounded by recent influx of motorcycles and tricycles, most of which have 2-stroke engines. Equally, the importation of used vehicles and lack of vehicular emission control also contributed to the high level of pollution in the atmosphere. Petrol and diesel engine motor vehicles emit a wide variety of pollutants, principally carbon monoxide (CO), oxides of nitrogen (NOx), volatile organic compounds (VOCs) and particulates, which have an increasing impact on air quality. In addition, photochemical reactions resulting from the action of sunlight on nitrogen dioxide and volatile organic compound from vehicles leads to the formation of ozone, a secondary long range pollutant, which impacts in rural areas often far from the original emission site. Acid rain is another long range pollutant influenced by vehicle nitrogen oxide emissions. That is why vehicle emission pollution problems are worsening in countries where there is no adequate legislation towards its control. 
3.
It is for this reason that this paper takes a look at types of vehicular pollutants, causes of pollutants in vehicles and their effects. The paper will identify methods of controlling vehicular emission, the economic and environmental advantages of controlling such emissions. Some challenges militating against vehicle emission control in Nigeria will be highlighted before finally stating the roles expected of fleet operators towards vehicular emission control in Nigeria.
TYPES OF POLLUTANTS IN VEHICLE 
3.
As the amount of vehicles on the road increases, so does the amount of vehicular pollution. There are four main types of air pollution and all of them are found in vehicle emissions.
 They are:
a. Carbon Monoxide (CO) – This is a colourless, odourless poisonous gas produced by incomplete, or inefficient combustion of fuel including ‘cold ‘ or badly tuned engine. As traffic is a major source of carbon monoxide, ambient concentrations will generally be highest close to busy roads.
b. Hydrocarbons (HC) – Hydrocarbons are released through the exhaust when fuel is unburned or incompletely burned. Considerable amounts also reach the atmosphere due to fuel evaporation. Hydrocarbons evaporate from fuel tank and other fuel feed elements such as the fuel line, carburettor, filter reserve canisters e.t.c. Hydrocarbons also vaporize when fuel station storage depots and motor vehicle tanks are filled.

c. Nitrogen Oxide (NOX) – Fuel burning at high temperatures produces nitrogen oxide. During the combustion process, this temperature can reach 2500 degree Celsius. At these temperatures nitrogen and oxygen from the air in the combustion chamber react to form nitrogen oxide
d. Particulate Matter – Vehicles will generate particles either from direct emissions from the burning of fuels (especially diesel powered vehicles) or from wear of tyres or vehicle generated air turbulence on roadways. Particles may be generated from the action of wind on the dusty materials that the vehicle may be carrying. 
4.
At a conference on clean air, clean fuels and vehicles in May 2006, the then Minister of Transport, Dr, Abiye Sekibo revealed that Nigeria’s transport sector as a whole accounted for 83% of carbon monoxide, 41% of Carbon Dioxide, 59% of Nitrogen Oxide, 98% of Sulphur Oxides, 22% of volatile organic compounds and 98% of Particulate matter and Lead respectively in Nigeria’s atmosphere. It was also revealed that in 1998, a single car in Nigeria emitted 29,600kg of hydrocarbons, 34,000kg of Nitrogen Oxides and 4,029 kg of different carbonate gasses over its average lifespan.

CAUSES OF POLLUTANTS IN VEHICLE
5.
Motor vehicle use is now generally recognised as the source of more air pollution than any other single activity in cities around the world. The internal combustion engine of a vehicle produces power by burning fuel and changing the chemical energy of fuel into heat energy. The heat energy is then converted into mechanical power. Cars and trucks do not burn all of the fuel that goes into the combustion chamber. In fact, most vehicles only burn about 85% of the fuel and as the vehicle gets older less and less fuel is burned. It is this unburned fuel that produces some harmful products which are discharged from the engine and become air pollutants.
 Therefore, an engine’s fuel system, and its emission controls are closely interrelated. That is why attention is given to the requirements of emission control in the design and operation of all parts of the fuel system in a vehicle.
EFFECTS OF POLLUTANTS IN VEHICLES
6.
Adverse effects to human health include; 
a. Reduction in the amount of oxygen that can be delivered to our body’s organs and tissues, which can be life threatening caused by particles of carbon monoxide. A mild poisoning of this toxic gas will result in headaches and dizziness.
  

b. Damage to lung tissue and other respiratory problems. 
Hydrocarbons react in the presence of nitrogen oxides and 
sunlight to form ground level ozone, a major component of smog. 
Such smog has become a problem in large cities, especially 
where 
there is a sunny climate.
c. As a class of compounds, the oxides of nitrogen are involved in a host of environmental concerns that adversely impact human health. Nitrogen oxide has been linked with increased susceptibility to 
respiratory infection, increased airways resistance in asthmatics, and 
decreased pulmonary function. 

Nitrogen oxides also contribute to acid deposition, which damages trees at high elevations and increases the acidity of lakes and streams, which 
results in severe damage to aquatic life. When the amount of 
hydrocarbons in the air reaches a certain level, and also the ratio of nitrogen oxide to hydrocarbons reaches certain proportion, the two pollutants combine chemically to form smog. Their acidic properties can 
lead to the formation of acid rain.
d. Particulate matter can cause health problems. Exposure to particulate matter leads to increased use of medication and more visits to the doctor. Health effects include coughing, wheezing, lung damage (including decreased lung function and lifelong respiratory diseases) and aggravated asthma. 
METHODS OF CONTROLLING VEHICLE EMISSIONS

7.
The methods of controlling vehicle emissions are;

a. Effective Inspection and Maintenance programmes to ensure that motor vehicle emissions control systems operate properly throughout the life-time of the vehicle. They do so by identifying vehicles with higher than allowable emissions and requiring them to be repaired or removed from the fleet.
 Therefore, it is important for safety managers to understand the functions of the basic components of motor vehicle emissions-control system.
b. One method for controlling vehicle emissions include using cleaner burning fuels, using new engine technologies and improved traffic flow.
c. The installation of catalytic converters which have significant effect on reducing emissions such as carbon monoxide, nitrogen oxide, volatile organic compounds and sulphur dioxide. 

d. Tuning the air/fuel mixture (high air- to- fuel ratio) and /or by retarding the ignition timing lowers the carbon monoxide and hydrocarbon levels.

e. Introduction of alternative fuel with environment friendly emissions
f. Advocacy for effective legislation to enhance the performance of regulatory agencies.

g. 
Effective air quality monitoring programmes
h. 
Introduction of adequate repair facilities 
i. 
Provision of adequate testing facilities.

j. Adequate Public Awareness on the effect of vehicle emissions and ways to mitigate it.

k. 
Formulation of standards for new and in use vehicles.

ECONOMIC/ENVIRONMENTAL ADVANTAGES OF CONTROLLING VEHICLE EMISSION
8.
Economic advantage of vehicle emission reduction is the lowering of fuel consumption in vehicles and increased engine performance which in effect leads to resource savings from reduction in purchase of fuel and maintenance. Environmental advantage includes:

9.
 Health and productivity gains resulting from reduction in low birth weight infants, post neonatal mortality, asthma hospitalization in children, emergency department visits and adult mortality.

10.
Reduction of acid rain and ground level ozone.

11.
Reduction in cardiovascular disease which leads to increased human maximal exercise performance.

12.
Increased physiological responses such as increased coronary blood flow, cerebral blood flow and oxygen consumption in muscles.
13.
Increased in concentration and coordination on the performance of critical tasks by operators of machinery such as transportation vehicle.
14.
Reduces the risk of having lung tissue damage, respiratory illness, liver and kidney failure.

15.
Increased the immune capacity of the lungs and spleen 

 CHALLENGES IN VEHICLE EMISSION CONTROL IN NIGERIA

16.
The challenges of vehicle emission in Nigeria involve;

a. Inadequate laws at both Federal and State levels.
b.
Inadequate policy framework on desired contribution to air quality management.

c.
Poor urban public transportation systems

d.
Poor response to air quality, climate change, road traffic, congestion challenges resulting from increased motorization.  
e.
Poor coordination and cooperation with federal/state government agencies.
f.
Transport operators and the populace are not exposed to the environmental issues, hence the social and economic consequences of harmful effects to the environment are not appreciated.
g. Lack of proper Repair and Service Industry is a bottleneck for emission control.

h. Lack of enforcement machinery
ROLES OF FLEET OPERATORS IN REDUCING VEHICLE EMISSION

17.
Fleet safety managers have limited policy programmes on vehicle pollution issues. Often companies are unconcerned of the health effects of the pollutants emitted by vehicles nor do they adopt a preventive measure to ensure the vehicles in their fleet do not emit smoke excessively. Therefore, safety managers would require adequate training to know the causes of emissions and how to reduce the occurrence. It is a fact that vehicles which are badly maintained or simply worn out cause the majority of all vehicle pollution. Therefore, fleet operators should promote improved vehicle maintenance programmes.
18.
Fleet operators should monitor fuel consumption of vehicles to ensure they are running as efficiently as possible. Any increase is not only wastage but might indicate a mechanical problem. 
19.
Fleet operators should endeavour to renew, as soon as feasible their fleets with clean of near-zero emission vehicles. They should also upgrade their vehicles by retrofitting with catalytic converters or by fitting new engines. Retrofitting is likely to prove viable and cost effective for vehicles which have a long life such as buses, heavy duty vehicles etc.
20.
Fleet operators should develop a detailed vehicle fleet emission control strategy. The purpose of this would be to characterise and quantify emissions from their vehicle fleet as a basis for emissions reduction. 
CONCLUSION

21.
The transport industry which is dominated by fleet operators is fingered to be contributing immensely to the rate of air pollution in Nigeria especially in urban areas. Vehicle emission has been proven to have adverse impact on human health and economy as well as environmental implications and these make the need to develop comprehensive measures to improve its control imperative. 

22.
The paper identified the critical pollutants and their causes in the Nigerian environment. The effects of such pollutants which are adverse to the necessity of clean air have been highlighted. The essence to mitigate and control the enormous amount of vehicle emissions was brought out while the economic and environmental advantage of controlling vehicular emissions was equally stated.
23.
Some challenges confronting appropriate legislative and institutional framework which have been identified based on expected roles for the fleet operators have been stated with appropriate recommendations.   

RECOMMENDATIONS

24.
Recommendation for improved vehicle emission reduction are;

a. State Governments should be encouraged to have their own vehicle inspection and maintenance facilities in order to ensure the roadworthiness of vehicles in their states.
b. There should be extensive awareness campaign on the adverse effect of pollution on the environment and the populace.
c. Need for appropriate legislation to enhance the performance of regulatory agencies.
d. A technical committee should be established to develop emission standards for Nigeria and a means for its implementation.
e.  A steering committee made up of all stakeholders in the development and implementation of clean air policy for Nigeria. The key driver for this steering committee shall be the Federal Ministry of Environment with representatives from other stakeholders.
f. Ban of 2- stroke engines as a major source of air pollution in favour of 4-stroke engines.

g. Need for enhanced fuel quality and the emplacement of emission standards to mitigate the impact of vehicle emissions on human health.
25.
Thank you.
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