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ABSTRACT 

A literature analysis was conducted to assess the effects of tricycles and health information in the 

Nigerian environment, with the goal of studying their impact on human health and the environment. 

According to the reviewed literature, road users are constantly exposed to tricycle emissions and other 

environmental pollutants, which may be hazardous to health and cause climate change due to air 

pollution consequences, as described by a few academics. CO, N2O, SO2, CH4, H2S, PM, S2O, Pb, and 

VOCs were found to be above NAAQS and FMEnv, indicating that the ambient air around Nigerian 

towns and cities was polluted. The accumulation of pollutants in the air, on people (road users), and in 

the immediate environment creates major health and environmental dangers. If not carefully monitored, 

the occurrence of these contaminants in humans and the environment may tend to increase in the coming 

years, having a harmful influence on man and the ecosystem as a whole. As severe as it gets human and 

climatic changes have unavoidable health consequences. As a result, regular re-evaluation of tricycle 

emissions and their influence on human health and the environment is essential. 
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1.  INTRODUCTION 

 

Rising income levels in many emerging nations have resulted in some changes in 

household living patterns [1], and these lifestyle changes have an impact on energy demand in 

various sectors of the economy [2]. One such area is transportation. Transportation is an 
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important aspect of human activity that supports socioeconomic activities on both the micro 

and macro levels. Transport that is efficient, the system promotes access to important economic 

inputs including resources, information, and technology, while also lowering obstacles to free 

movement of commodities and people [3].  

Road transportation, which is the primary means of transportation in many developing 

countries, has seen increased activity as the number of personal vehicles or tricycles per capita 

has increased. This is because as household income rises, so does the desire for better mobility, 

and households tend to shift from non-motorized to motorized modesmobility in any form of 

transportation. Other factors that have contributed to the rise in personaltricycle or vehicle 

ownership and use for mobility include socioeconomic factors (population age distribution, 

household composition, employment, and educational level); the state of supply and efficiency 

of public transportation services; the availability of high-quality road infrastructure; and 

government policies (e.g. tax, insurance) toward automobiles [4]. The number of people who 

own and utilize tricycles is increasing in developing nations. As a result, energy demand, 

particularly for refined petroleum products, rises. The transportation sector remains one of the 

core sectors of end-use of modern energy and, by extension, greenhouse gas (GHG) emissions 

globally [5]. This is due to the captive position of the road transport sector with regard to the 

use of refined petroleum products as fuel. 

As a result of these consequences, the need to minimize carbon emissions has become a 

universal concern. This is due to the fact that its negative consequences are felt all around the 

world [6]. The ongoing growth of urban populations has increased their significance as a source 

of pollution. Only Lagos in Nigeria, Delhi in India, Jakarta in Indonesia, and Mumbai (Bombay) 

in India saw higher than 2.4 percent urban population growth between 1975 and 2005 [7]. Lagos 

is the commercial capital of Nigeria. After Cairo, it is the world's second most populous and 

fastest growing city [8]. The most significant source of anthropogenic emission is assumed to 

be road transport, as it is in the majority of cities. Commercial transportation is an important 

part of economic growth in emerging countries like Nigeria.  

In developing countries such as Nigeria, buses, taxis, motorbikes, and tricycles are the 

most popular modes of commercial transportation [9]. The chore of tri-cycling is riding a three-

wheeled vehicle (tricycle), commonly known as a keke, (in Nigeria) three-wheeler, tuk-tuk, 

trishaw, autorick or bajaj (in Indonesia), and auto rickshaw (in India).Tri-cycling has recently 

gained popularity as a commercial mode of transportation in a number of developing nations, 

particularly in Asia and Africa. There are various types and styles of tricycles. A sheet-metal 

body or open frame resting on three wheels, a canvas roof with drop-down side curtains, a small 

driver's cabin with handlebar controls, and a car-go, passenger, or dual-purpose vehicle are the 

most popular types. At the bar, there is a designated area. The small size and narrow 

configuration of tricycles are ideal for navigating Nigerian roads, which are notoriously 

congested. However, due to the configuration of tricycles and the environmental exposure of 

tricyclists to airborne pollutants, commercial tri-cycling may pose some health risks [10].  

The absence of doors and windows on tricycles exposes the occupants to uncontrolled 

environmental pollution during transportation [11]. Tricycles, on the other hand, are a great 

way to get around, are generally driven by fuel and, as a result, pollute the environment 

significantly. At least carbon dioxide and water are produced during the complete combustion 

of fuel [12]. In most cars and tricycles, however, combustion is incomplete, resulting in the 

creation of a variety of gaseous, liquid, and solid chemicals such as nitrogen oxide (NO2), 

carbon monoxide (CO), ozone, and sulfur dioxide (SO2) [13].  
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Diesel exhaust particulate (DEP) contributes significantly to particulate matter (PM) in 

the air [14, 15]. Furthermore, many of the tricycles on the road are old and poorly maintained, 

and in developing countries like Nigeria, transportation regulations are either non-existent or 

ineffective. According to studies [16-18], such a scenario results in high levels of traffic 

congestion as well as traffic-related ambient air pollutants, which have been shown to account 

for up to 90–95 percent of ambient CO, 80–90 percent of NO2, SO2, hydrocarbons, and 

particulate matter in other developing countries in Sub-Saharan Africa and other parts of the 

world. The ambient air quality in various Nigerian cities appears to have deteriorated as a result 

of exposure to such environmental toxins [19-22]. 

Commercial drivers, including tricyclists, are more likely to be exposed to exhaust 

particulates and other particulate matters in the air because they spend extended periods on the 

road [23, 24]. Long-term exposure to exhaust has been linked to respiratory and cardiovascular 

problems. Affected people's pulmonary functions may be altered as a result of such respiratory 

impairments. In light of the foregoing, tri-cyclists whose occupation entails spending the 

majority of their daily work on road are more likely to develop respiratory problems as a result 

of their work. [25] Found that tri-cyclists in India have pulmonary problems. However, despite 

their high rate of exposure, the health effects of occupational exposure to petroleum vapoursand 

air pollution from tricycle sources are mostly unknown among Nigerian tri-cyclists [26]. Given 

the prevalence of tricycles in the road transportation industry and the congested character of 

most Nigerian cities, it is necessary to assess the negative consequences. 

In the Nigerian environment, the impact of exhaled gases from commercial tri-cyclists 

will provide the evidence needed to enforce regulations aimed at preventing and reducing 

occupational and health risk exposures. As a result, the purpose of this study was to evaluate 

the effects of tricycle-emitted fumes on human health and environment. This study is likely to 

help warn people about the dangers of gases generated by tricycles to people and their 

surroundings in the future. 

 

1. 1. Tricycles are a Major Source of Pollution 

A number of factors can be identified as impacting the amount of emissions attributed to 

tricycle fumes, and an effective plan must account for all of them. They are as follows: 

i. An overabundance of tricycles in the overall examination of fume emissions, 

The level of activity or tricycle use is a crucial component to consider, especially when 

long-term solutions are envisioned to help avoid the emergence of a problem. Various 

studies in Nigeria have found that increases in tricycle activity have either significantly 

increased the amount of CO2 emitted in the sector or significantly dampened the 

reduction in CO2 emissions that would have occurred, the latter due to efficiency 

improvements in the last three decades of the twentieth century. In the absence of a 

policy to address trike use, the global market for tricycles is expected to rise at a rate of 

2.5 to 4% per year between 2010 and 2030. 

ii. Technology and the age of the fleet used 

Because performance deteriorates with age, older tricycles are linked to higher 

emissions of both global and local pollution. 

iii. Inadequate tri-cycle upkeep 
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Deterioration of emission characteristics is linked to trike owners' maintenance habits, 

notably for local contaminants produced through exhaust. Misfueling tricycles (keke) 

with leaded fuel, even once or twice, can do major harm to the vehicle's capacity to 

function properly, as well as degrade it over time due to other natural impurities in fuels. 

Emissions from neglecting exhaust after-treatment maintenance are likely to rise if there 

is no effective strategy in place to ensure that these systems are effectively maintained. 

iv. iv. Fuel scarcity or improper use 

For several reasons, fuel is a consideration. Regulatory agencies may incorrectly define 

fuel types for the conditions in a given area, resulting in unnecessary pollution emissions 

from tricycles. Owners of tricycles may over-fuel due to ignorance or a faulty pricing 

signal. Finally, dishonest retailers may adulterate or replace fuel, frequently as a result 

of a misguided price signal. 

 

 

2.  LOCATION AND ACCESSIBILITY 

 

Nigeria is a West African country bordered on the west by the Republic of Benin, on the 

east by Cameroon and Chad, and on the north by Niger. Nigeria's coastline is bordered to the 

south by the Gulf of Guinea and to the northeast by Lake Chad. The country's area is 923,768 

square kilometers (356,669 square miles) in size [15]. The most substantial topographical area 

is the Niger and Benue basins, with rocky highlands to the southwest [28] and [29]. It can also 

be found in the tropics, where the climate is humid and damp throughout the year. Affecting 

the country are the tropical monsoon, the Sahel, tropical savanna, and Alpine climates, which 

are just a few of the four types of climate. During dry seasons, temperatures can reach 44°C 

(111.2°F) in some regions, especially near the coast, and range from 16 °C to 25 °C in highland 

areas with temperate conditions along the Cameroon border [30]; [31]. The rainfall in southern 

Nigeria varies from 4000 mm (157.5 in) to 2000 mm (118.1 in) every year, with a total of 1100 

mm (43.3 in) in central Nigeria. Nigeria's population is estimated to be around 202 million 

people, with a population density of 221 people per km2 (571 people per m2) and a median age 

of 17.9 years ([32]; [33]) 

Nigeria's population is growing at a faster rate than that of other similar-sized countries, 

at around 2.62 percent. However, by the year 2050, this rate of growth is expected to drop to 

2.04%. Nigeria's GDP in 2018 was $444,92 million, up 1.9 percent from 2017 (International 

Monetary Fund, 2018 [34]. 

 

 

3.  DISCUSSION 

3. 1. Tricycle Effects on Humans (Road Users) and the Environment  

The widespread use of tricycles in the Nigerian environment has resulted in a slew of 

environmental issues. As several publications and opinions have documented, human actions 

have affected the ecosystem. Pollution from tricycles is a severe threat to human life and the 

environment. After establishing in the paper's introduction that air pollution, global climate 

issues, noise, and water are among the key environmental media or methods via which 

transportation can affect the environment as shown in Figure 1a and b. Pollution, accidents, 

land use, and habitat fragmentation are all factors that contribute to habitat fragmentation [35]. 
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Reviewing the extent of contamination and, if feasible, quantifying it, was deemed 

essential. Unlike decades before, when the means of transportation was barefoot, the majority 

of the activities are in some way tied to contemporary day tricycle manufacture. [36] Believe 

that the growth in population and economic activities in Port Harcourt has resulted in a 

deterioration of ambient air quality. PM 2.5 and PM 10 were found within Port Harcourt. 

According to the report the control were above NAAQS limit of 35.0 μg/m3 and 150.0 μg/m3 

respectively. Total suspended particulate matter (TSPM) was 208.0 μg/m3, and 398.53 

μg/m3which was above NAAQS limit of 200.0 μg/m3. The other measured parameter including 

hydrocarbons, CO, N2O, S2O were above NAAQS and FMEnv signifying that the ambient air 

around study areas were polluted. [37], pointed out that with in Kano metropolis CO2 emission 

from transportation revealed that following emissions in metric tonnes per hour; shows 15.75 

from cars and buses, 6.08 from tricycles and 0.56 from lorries. According to their research, the 

hourly emission of 22.39 tonnes was recorded. According to [38], the results for tricycles 

pollution in Illorin metropolis in Nigeria revealed that the concentration levels obtained for CO 

and SO2 were 6.32 ppm and 0.126 ppm respectively. When compared to the FEPA standards, 

the SO2 concentrations obtained from ambient sources was found to be substantially higher than 

the SO2 (0.01–0.1 ppm) USEPA limit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1(a,b). Showing traffic Congestion from tricycles in Delta State. 

 

 

The CO level obtained from both (open and closed windows) was below the NESREA 

(10–20 ppm) and USEPA requirements (35 ppm). [39] Believed that tricycle emissions caused 

sleepiness, runny noses, heavy eyes, asthmatic attacks, and headaches by increasing acidity, 

1a 1b 
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pH, and the amount of dissolved chemicals such as NO3, SO4, and CO2. According to studies, 

the Nigerian environment releases a lot of CO2 from tricycle operations [40]. They went on to 

say that it implies the presence of particulate matter and other dangerous fumes, despite the fact 

that their findings contradict a report from [41], which claimed that due to a lack of development 

in rural areas, there is high population migration to urban areas, resulting in more 

environmental-related problems such as; pollution and solid waste management posing a 

greater risk to the environment in Nigeria as shown in Table 1. [42] went on to show that there 

is a link between increased tricycle ownership, increased exposure to tricycle emissions, and an 

increase in environmental diseases as shown in Figure 2 and Table 1. Their findings suggest 

that tricycle emissions and human health are linked in the Jos plateau state resulting in (asthma, 

cardiovascular disease, and bronchitis). According to the findings, as the number of 

transportation system increases, so does the number of diseases and deaths caused by air 

pollution increase. [43]. 

 

Table 1. Waste produced by Tricycles 

 

S/N 
Tricycles' Major 

Components 
Chemical constituent References 

1 Tires and tubes 

Natural and synthetic rubber 

(styrene-butadiene rubber) are 

used in elastomers, oils, resins, 

carbon black, steel cord, and 

silica (SBR) 

[58, 59] 

2 
Battery box, plates, and 

the connectors 
Ni, Cd, Pb, HDPE [60] 

3 

Components of the 

automotive exhaust 

system 

Cr, Ni, Si, Fe, Mn [61] 

4 
Bearings, bushings, 

and valves for engines 
Fe, Cu, Sn, and Zn [55] 

5 Block of an engine C, Si, Mn, Fe, Ni, Zn, Cu, Mg [61] 

6 Pumps and valve Cu, Co, Be, Al [58] 

7 
Tanks and radiator 

cores 
Alloy of Cu, Zn, and steel [58] 

8 Cylinder of an engine Cast iron and Al alloy [61] 

Fe stands for iron, Al for aluminum, Si for silicon, and Mg for magnesium. Copper is 

abbreviated as Cu, and zinc is abbreviated as Zn. Cobalt is the chemical symbol for cobalt. 

Be = beryllium, B = beryllium, B = beryllium, Ni is the chemical symbol for nickel.  

Mg = manganese, Sn = tin, Cr = chromium, Mg = manganese, Sn = tin, Cr = chromium,  

Mg = manganese, Steel is an alloy of iron and carbon, and HDPE stands for high-density 

polyethylene. 
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According to statistics on tricycle registration, between 2010 and 2020, the number of 

registered tricycles increased from 38,000 to nearly 1.6 million as shown in Figure 2 below. 

They went on to say that the Nigerian government's Federal Road Safety Commission (FRSC) 

had registered over six million tricycles. On average, these have increased road transportation 

emissions in Nigeria. [44] Further stated that the amount of some specific air pollutants, such 

as nitrogen dioxide (NO2), sulphur dioxide (SO2), and hydrogen sulfide (H2S), which are 

primarily results from tricycles emission, has increased. In Abeokuta, hydrogen sulfide (H2S), 

carbon monoxide (CO), and methane (CH4) are all present. They also acknowledge that CO, 

SO2, NO2, H2S, and CH4 concentrations ranged between 73.72±0.92 and 82.89±3.38 mg/m3; 

0,046±0.005 and 0.067±0.017 mg/m3; 0.217±0.02 and 0.399±0.02 mg/m3; 0.167±0.017 and 

0.265±0.011 mg/m3; 0.171±0.024 and 0.442±0.385 mg/m3. 

Autosampler gasman (ATEX4 model). While traffic volume was responsible for 15.5, 

49.5, 51.2, and 64.9 percent of CH4, NO2, SO2, and CO concentrations in air samples taken 

along the designated roads. Several health concerns have been reported to health facilities as a 

result of these pollutants, including cough (56.4 percent) and breathing difficulties (23.6 

percent), among others. [46], were of the opinion that the Hydrocarbon (HC), sulphur dioxide 

Concentration measurement (SO2) are major pollutants in the city 

 
Figure 2. Shows that transportation sources account for a large percentage  

of Nigeria's emissions. 

 

 

The effect of tricycle emissions of nitrogen dioxide (NO2) and carbon monoxide (CO) 

was higher than the allowed threshold in Port Harcourt, Rivers State. According to [47] study 

in Owerri, South-east Nigeria, hydrocarbons, oxides of nitrogen, carbon monoxide, and carbon 

dioxide levels have increased dramatically as a result of increased tricycle emissions and the 

start of commercial operations. [48] Looked at the levels of gaseous emissions (CO, NO2, and 

SO2) at four different locations in Benue State's Makurdi metropolis. According to their 

findings of the study, CO has the highest concentration (0.57–10.2 ppm) in all of the sampled 

Private car owners

 Tricycles Operators
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locations, followed by NO2 (0.01–0.11 ppm) and SO2 (0.00-0.1 ppm). As a result, the study's 

findings revealed that emission levels in the city, particularly in the afternoon, were slightly 

higher than the Nigerian air quality standard's accepted safe limits of 10 ppm for atmospheric 

CO, 0.04-0.06 ppm for NO2, and 0.1 ppm, respectively, for SO2. If left unchecked, these have 

negative health consequences and may eventually lead to climate change as shown in Table 1 

and 2 [49] agreed that atmospheric carbon dioxide (CO2) emissions at road junctions in three 

major cities in Niger State, namely Minna, Bida, and Suleja, fall between an average, with CO2 

emission levels of 2,856.6ppm, 2,731.1 ppm and 2,518.1 ppm, respectively, when compared to 

the national average. It was 2,731.1 ppm and   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Showing Air Pollution emitted from tricycle (keke) in Onitsha, Anambra State. 

 

 

2,518.1 ppm, respectively, when compared to the national average. It was discovered to 

be approximately eight times higher than the internationally accepted safe limits of 350 ppm 

atmospheric CO2, but less than the Occupational Safety and Health Administration (OSHA) 

permissible exposure limits of 5,000 ppm, which has negative health effects and may contribute 

to climate change in the long run if left unabated. According to [49], CO and CO2 concentrations 

in Minna, Niger State were a little below the Federal Environment Protection Agency's 
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standard. Despite the fact that various studies have revealed that CO and CO2 concentrations 

are slightly below the prescribed levels. The rise in tricycle ownership in the city, particularly 

the popular "tokunbo" keke or used keke (with highly inefficient combustion engines) and the 

ubiquitous nature of commercial tricycles ("keke"), could have exacerbated the situation 

[50].According to their study conducted in Kaduna and Abuja, districts with considerable traffic 

congestion it had a greater CO2 concentration. They found compelling evidence relating higher 

atmospheric carbon concentrations to more congested areas such as Kubwa, Deidei, Dutse, 

Maraba in Abuja as well as Kaduna metropolis. 

 

Table 2. Effects of Common Air Pollutants from Tricycles on Human Health 

 

Pollutants 

Health 

consequences that 

can be quantified 

Effects on health 

that aren't 

quantifiable 

Additional possible 

outcomes 

Sulphur dioxide 

Exercise-induced 

asthmatic morbidity: 

pulmonary function 

changes Respiratory 

symptoms 

 

Non-asthmatic 

hospital admissions 

with respiratory 

symptoms 

Particulate matter 

/TSP/sulphates 

Mortality Bronchitis 

can be chronic or 

acute. Days off work 

due to minor RAD 

chest ailment 

Asthma symptoms 

are moderate or 

severe 

Pulmonary Function 

Changes 

Other chronic 

bronchitis, chronic 

respiratory illnesses 

are common as well 

as Lung 

inflammation 

Carbon monoxide 

Congestive heart 

failure shortened the 

time it took for 

angina to develop 

Behavioral 

consequences 

Admissions to other 

medical facilities 

Developmental 

implications on the 

cardiovascular 

system 

Nitrogen oxide Ailment of the lungs 
Responsiveness of 

the airway 

Reduced pulmonary 

function is a 

condition in which 

the ability to breathe 

is reduced. Lung 

inflammation 

Immunological 

alterations 

Lead 

Hypertension and 

Death Coronary 

artery disease 

(CAD) that is not 

fatal IQ loss as a 

Other cardiovascular 

illnesses that affect 

neurobehavioral 

function Effects on 

reproduction Effects 

of maternal exposure 
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result of nonfatal 

strokes 

on the fetus. 

Children's delinquent 

and antisocial 

behavior 
Source: VTPI (2013)[45] 

 

 

In the same vein, [51] believes that CO, SO2, and NO2 concentrations, as well as total 

suspended particulates (TSP), are at their highest levels in three Nigerian cities: Lagos, Ibadan, 

and Ado-Ekiti, all of which are located in the country's South-West region, with Lagos having 

CO concentrations of 233ppm at Ikorodu, SO2 2.9 ppm at Ikorodu, and NO21.5ppm at Ibadan , 

CO and SO2 levels were highest at 271 and 1.44 ppm respectively and NO2 levels were highest 

at 1.0 ppm in Ibadan. The greatest CO2-levels were recorded with 317 ppm, NO2 of 0.6 ppm 

and SO2 of 0.8 ppm in Ado-Ekiti.  

They discovered that the obtained CO, SO2, NO2, and particulate counts per minute were 

higher than the FEPA limits. CO 10 ppm, SO2 0.01 ppm, and NO20.04-0.06 ppm are the limits 

set by FEPA. The noise levels were found to be higher than the FEPA limit of 90 dB and the 

WHO limit of 70 dB – 75 dB in all of the locations [52]. According to the findings, there is an 

increasing risk of traffic-related issues in Nigerian cities, as well as a demand for serious air 

quality measures. In their study on traffic congestion in Nigeria's major cities, [53] 

recommended that this may be possible given the large amount of pollution emitted by tricycles 

on congested routes in Nigeria cities, with over 97% of public trucks, buses, minivans, public 

tricycles, and motorcycles causing pollution exposure through inhalation of emitted substances 

by road users as shown above in Figure 3. 

 

3. 2. Air Pollutants form Tricycles and their Effects on the Environment 

 

Table 3. Pollutants from Tricycles: A Summary of Health Concerns 

 

Pollutants Environmental Effects References 

Nitrogen 

dioxide (NO2) 

Rain that is acidic. Haze. Eutrophication causes 

changes in aquatic ecosystems. Precursor of ozone at 

ground level 

[51] 

Carbon dioxide 

(CO2) 
Global warming is caused by greenhouse gases. [56] 

Particulate 

matter (PM) 
Global warming and ocean acidification [32] 

Sulphur dioxide 

(SO2) 

Acid rain and haze cause environmental damage and 

ecosystem disruption 
[57] 

Carbon 

monoxide 

(CO) 

Global Warming and Climate Change [49] 
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Hydrocarbons 

(HC) 

Contribution to the creation of ozone, smells, and 

some direct effects on structures and plants. 
[45] 

Lead (Pb) Pollution of groundwater and airborne particles [42] 

 

 

In today's world, air pollution is a significant issue. Ambient air pollution has been linked 

to a variety of health outcomes, ranging from minor transient changes in the respiratory tract to 

pulmonary function impairment, restricted activity/performance, emergency room visits, 

hospital admissions, and mortality. Air pollution is also having an increasingly negative impact 

on the cardiovascular system [54]. Health-related physical damage functions (mortality and 

disability).In several nations, estimates of morbidity due to air pollution levels have been made 

over a number of years.  

Although the net effect of pollutants on health is unknown, the Committee on the Medical 

Effects of Air Pollution (COMEAP), established by the United Kingdom (UK) government, 

has discovered that particulates (PM), sulphur dioxide (SO2), and ozone (O3) have the strongest 

link between health and pollution [55] as shown in Table 3. Carbon monoxide, hydrocarbons, 

nitrogen oxides, and fine particles are all produced in large numbers by tricycles. Tricycles are 

a major emitter of lead into the urban air if adulterated fuel is used. The negative health and 

some of the sections that follow summarize the environmental consequences of these pollutants: 

 

 

4.  CONCLUSION 

 

According to the study, pollutants released by tricycles can have serious health 

repercussions, particularly for road users and those living nearby. Tricycle emissions directly 

or indirectly endanger the environment and the lives of road users, and tricycle emissions and 

other associated activities carried out along Nigerian highways continue to be sources of these 

pollutants. This means that the emissions from tricycles on this road are significant, with 

potentially harmful health repercussions. As a result, there is a pressing need to re-evaluate 

everything on a regular basis and analyze the effects of keke-emitted fumes in order to avoid 

the harm that such emissions can cause to human health and the environment. As the fumes of 

CO, N2O, SO2, CH4, H2S, PM, S2O, Pb, and VOCs were found to be above NAAQS and FMEnv 

in the study, indicating that the ambient air around Nigerian towns and cities was polluted. 

 

 

RECOMMENDATION 

Based on the pollution levels, health, and environmental effects presented in this study, it 

recommends that;  

i. There should be formulation of regulations and establishment of a monitoring program 

to reduce vehicular emissions and protect the health of road users on Nigerian roadways. 

ii. Encouraging the commercial manufacturing of tricycles that use alternative energy 

sources such as electricity and biofuel, as these will result in lower GHG emissions. 



World News of Natural Sciences 40 (2022) 49-64 

 

 

-60- 

iii. A research program for alternative fuel sources for road transportation should be 

launched. 

iv. Tree planting, particularly along transportation corridors, should promote urban 

afforestation. 

v. The government should implement this to aid in environmental preservation by 

absorbing CO2 emitted by tricycles on Nigerian roads. 
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