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EDITORIAL 
For many centuries, technological advances of 
great significance were made without benefit of 
knowledge from science.  The iron production, 
printing, and hydraulic engineering, including 
dams, canals, irrigation systems, water wheels, 
canal locks, barbed wire, food preservation, 
fermentation and many metallurgical processes 
are instances where technology ran ahead of 
science.  The steam engine was commonplace 
before the science of thermodynamics elucidated 
the physical principles underlying its operations.   

With the growth of the chemical and 
electrical power industries in the 19th century, 
scientific knowledge was of direct use in solving 
of problems and the development of products, 
although it was rarely sufficient on its own.  
Later, the communication and electronic 
industries manifested the effectiveness of a close 
relationship between science and technology, as 
indeed did the experience of World War II and 
subsequent more local military conflicts.  By the 
second half of the 20th

More similarities than differences can be 
found between science and technology.  Both 
terms imply a thinking process, both are 
concerned with causal relationships in the 
material world, and both employ methodology 
that results in empirical demonstrations that can 
be verified by repetition.  The symbiotic and 
synergistic relationship between modern science 
and modern technology has thrown up the term 
“technoscience” to describe the essentially 
merged, even hybrid, enterprise. 

 century, much modern 
technology was intimately related to scientific 
knowledge, and science itself had become 
increasingly linked to technology through its 
dependence on complex instrumentation to 
explore the natural world. 

So far, academic journals appear to 
dissect and concentrate on various aspects of 
technoscience, rather than merge them.  Thus, 
there are journals of science, technology, 
engineering, and others.  There is the need for an 
academic research journal of technoscience, to 
integrate the various aspects of technoscience, 
which have become hybridized, especially at the 
rapid rate of technoscientific development and 
growth.  The aspiration to fill this gap has birthed 
Technoscience Review. 

This Volume 8 Issue 1 of May 2017, 
contains papers on very topical issues.  In the 
first article (pp. 3-11), titled Comparative 
evaluation of heavy metals in soil and plant 

around cement industries in Ogun State, Nigeria, 
Adebisi, Evelyn Ufuoma of the Department of 
Science Laboratory Technology, The Federal 
Polytechnic Ilaro, Ogun State asserted that 
industrial processes have been implicated among 
many other anthropogenic sources of hazardous 
metal in the environment. This study deals with 
the assessment of heavy metals in soil and plant 
around three cement factories in Ogun state, 
Nigeria i.e. Dangote cement factory, Ibese; 
Lafarge cement factory, Ewekoro and Purechem 
cement factory, Onigbedu. 27 top soil samples of 
0-10cm depth and 27 Vernonia amygdalina 
plants were collected from different locations 
around the present study areas and analyzed  for 
Cadmium (Cd), Copper (Cu), Nickel (Ni), Lead 
(Pb) and Zinc (Zn) using Atomic Absorption 
Spectrophotometer (AAS). Results revealed that 
the soils and plants were enriched in these heavy 
metals and are beyond permissible level except 
Cu and Zn. The metal distribution was in a 
fluctuating manner considering the distinctive 
distances and directions of the cement plant. On 
the other hand, it was observed that the mean 
metal concentrations of the soils and plants 
decreased as distance from the cement plant 
increased for most metals except Ni and Pb in 
Dangote cement factory. This indicated that the 
cement plants which are the main industries in 
these areas are the main cause of heavy metal 
contamination. 

In the second article (pp. 12-24), titled 
Patterns and risk factors of inland waterways 
boat accidents in Nigeria, John O. Esin (Ph.D)* 
and Mfonobong E. Afahakan of Department of 
Meteorology and Hydrology, Maritime Academy 
of Nigeria, Oron, Akwa Ibom State investigated 
the patterns and risk factors of boat accidents 
along Nigeria inland coastal waterways. 
Specifically, the study aimed at determining the 
patterns of boat accidents, the causes and level of 
safety awareness and emergency preparedness of 
boat operators and the extent of their adherence 
to safety conventions in Nigeria. Information on 
the patterns of boat accidents was obtained from 
the Nigeria Watch database complemented by 
data obtained from random sampling of 200 boat 
operators and users and the marine police 
selected from ten states known for high maritime 
transportation. The study revealed that a total of 
180 incidence of boats accidents in which 1607 
lives were lost between years 2006 and 2015 
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were recorded, with year 2013 recording the 
highest incidence while years 2010 and 2015 
recorded the least accidents incidence. It was 
further revealed that the safety awareness and 
emergency preparedness of the boat operators is 
indeed very low. The study recommends the 
need for the government and operators of the 
marine sector to ensure effective training and 
enlightenment of the boat operators on the need 
to adhere to safety conventions. 

In the third paper (pp. 25-33), titled 
Impact of accounting information on 
entrepreneurial decision making process, 
Akande, Olusola O. of the Department of 
Management and Accounting, Faculty of 
Management Sciences, LadokeAkintola 
University of Technology, Ogbomoso, Oyo 
State, Nigeria, submit that appropriate decision 
making is a success, sustainability and growth 
factor of every enterprrise. The study evaluated 
the effect of accounting information on 
entrepreneurial decision making process among 
small entrepreneurs in Ogbomoso metropolis, 
Oyo State, Nigeria. Structured questionnaire was 
used to collect primary data from 120 randomly 
selected respondents. Simple regression analysis 
was used to analyze the data collected with the 
aid of Statistical Package for Social Sciences 
(SPSS) in order to evaluate the effect of 
independent variable (accounting information) 
on dependent variable (decision making). The 
result revealed that the use of accounting 
information has significant effect on the decision 
making process of entrepreneurs. The predictor 
variable (accounting information) was 69% 
variance of entrepreneurial decision making 
process. It was, therefore, recommended that 
small enterprise operation in Ogbomoso should 
embrace accounting information in order to 
thrive. 

In the fourth article (pp. 34-38), titled  
Techno-economic assessment of e-waste 
management system in south-western, Nigeria, 
Ali, G.A. of the Department of Agricultural 
Engineering Technology, Federal Polytechnic, 
Ede, Osun State, Nigeria and Okpara, Ifeanyi of 
the Department of Mechanical Engineering 
Technology, Federal Polytechnic, Ede, Osun 

state, Nigeria opined that the fastest growing 
waste stream is electronic waste especially in 
developing economies. About 80% of this waste 
is brought to Asia and Africa for possible 
disposal by the industrialized countries. In 
Nigeria, due to quest for new electronic devices 
and equipment most of these wastes find their 
ways into the country. Also, large percentage of 
this imported electronics are not serviceable 
thereby contributing to the municipal waste. The 
compositions of this e-waste are categorized into 
hazardous and non-hazardous. The hazardous 
substances from the e-waste pose as a threat to 
human health and agricultural soils; while non-
hazardous contains precious metals that can be 
recycled for economic benefits. This study 
therefore examines the e-waste management 
system available in south-western Nigeria taking 
into consideration the techno-economic values. 
With the aid of personal interviews, on-spot 
assessment and content analysis, a number of 
challenges were established. It was observed that 
there is no formal system for managing this e-
waste in southwestern Nigeria. However, the 
study proposed a framework for sustainable e-
waste management system. 
 In the fifth paper title Electronic waste 
pullution in Nigeria: impact on child health, 
Khadijat Murtala Badamasi of the Department of 
Early Childhood Care Education, Federal 
College of Education Zaria, explored the 
impact of e-waste pollution in Africa, 
especially on child health. Concepts of 
electrical and electronic waste, 
contamination by e-waste, e-waste and 
health risks, sources of child exposure at 
home and surroundings routes to e-wastes 
pollution, dangers attached to e-waste 
pollution and the challenges of tackling e-
waste were discussed. The paper advocated 
the critical need for the intervention of 
government and non-governmental 
organizations. 

Guide to authors and Editorial Policy is 
provided on the last two pages of the Issue (p. 
43). 

 
Professor Ignatius U. Obi 
Editor-in-Chief 
Department of Crop Science, University of Nigeria, Nsukka 
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COMPARATIVE EVALUATION OF HEAVY 
METALS IN SOIL AND PLANT AROUND 
CEMENT INDUSTRIES IN OGUN STATE, 

NIGERIA 
 

Adebisi, Evelyn Ufuoma 
Department of Science Laboratory Technology 

The Federal Polytechnic Ilaro, Ogun State. 
Email: evelyn.iroidoro@federalpolyilaro.edu.ng 

 
Abstract 
Industrial processes have been implicated among many other anthropogenic sources of 
hazardous metal in the environment. This study deals with the assessment of heavy metals 
in soil and plant around three cement factories in Ogun state, Nigeria i.e. Dangote 
cement factory, Ibese; Lafarge cement factory, Ewekoro and Purechem cement factory, 
Onigbedu. 27 top soil samples of 0-10cm depth and 27 Vernoniaamygdalina

Introduction 

 plants were 
collected from different locations around the present study areas and analyzed  for 
Cadmium (Cd), Copper (Cu), Nickel (Ni), Lead (Pb) and Zinc (Zn) using Atomic 
Absorption Spectrophotometer (AAS). Results revealed that the soils and plants were 
enriched in these heavy metals and are beyond permissible level except Cu and Zn. The 
metal distribution was in a fluctuating manner considering the distinctive distances and 
directions of the cement plant. On the other hand, it was observed that the mean metal 
concentrations of the soils and plants decreased as distance from the cement plant 
increased for most metals except Ni and Pb in Dangote cement factory. This indicated 
that the cement plants which are the main industries in these areas are the main cause of 
heavy metal contamination. 

Keywords: Heavy metals, environment, cement plant and contamination 
 

Rapid industrialization and addition of 
the toxic substances to the environment 
are responsible for altering the 
ecosystem in which much of the 
problems of societal concern today are 
the heavy metals associated with air 
pollution (Shannigrahi et al, 2004). 
Environmental contamination due to 
dust particle coming from Cement 
Industries, Coal Mining, Quarrying, 
Stone Crushing, Thermal Power Plant 
etc., has drawn much attention to the 
environmental scientists of today as they 
create serious pollution problems and 
pose threat to the ecosystem 
(Raajasubramanian et al, 2011). One 
industry that causes significant particle 
pollution is the production of cement and 

the cement factories constitute one of the 
worst polluters in Nigeria. The main 
airborne pollutants of cement production 
to the environment are the emission of 
dust and gases. Cement dust can spread 
over large areas through wind and rain 
and are accumulated in and on soils, 
plants and also have the potential to 
affect animal and human health 
adversely. Dust from cement factories 
adversely affects the forest ecosystem, 
soil enzymes, fungi and bacteria 
population within the vicinity of cement 
factory (Addo et al, 2013). Heavy metal 
mobilization in the biosphere by human 
activities has become an important 
process in the geochemical cycling of 
these metals. This is evident in industrial 

mailto:evelyn.iroidoro@federalpolyilaro.edu.ng�
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areas where stationery and mobile 
sources release large quantities of heavy 
metals into the atmosphere, soil and 
plants exceeding the natural emission 
levels (Dwivedi&Tripathi, 2007). 
Pollution of the natural environment by 
heavy metal is a worldwide problem 
because these metals are indestructible 
and most of them have toxic effects on 
living organisms, when they exceed a 
certain concentration.  

Most heavy metals can be found 
generally at trace levels in soils and 
vegetation and in living organisms that 
need some of them as micro-elements. 
Metal distribution between soil and 
vegetation, is a key issue in assessing 
environmental effect of metals in the 
environment (Tubonimi and Herbert, 
2008). Heavy metal toxicity has an 
inhibitory effect on plants growth, 
enzymatic activity, stoma functions, 
photosynthesis activity and 
accumulation of other nutrient elements, 
and also damage the root system (Addo 
et al, 2013). On the other hand, soil is 
not only a medium for plant growth or 
pool to dispose of undesirable materials, 
but also a transmitter of many pollutants 
to surface water, groundwater, 
atmosphere and food. Therefore, soil 
pollution may threaten human health 
through its effects on the hygiene quality 
of food and drinking water, and through 
its effect on air quality especially in 
enriched trace metal content in airborne 
particles originating from soil. 

Cement contains 3-8% 
Aluminum Oxide (Al2O3), 0.5-0.6% 
Iron Oxide (Fe2O3), 60-70% Calcium 
Oxide (CaO), 17-25% Silicon Oxide 
(Si2O3), 0.1-4.0% Magnesium Oxide 
(MgO) and 1-3% Sulphur Oxide (SO3

The particulates and gaseous 
pollutants, alone and in combination, can 
cause serious setbacks to the overall 
physiology of plants. Of all plant parts, 
the leaf is the most sensitive part to the 
air pollutants and several other such 
external factors. Plants provide an 
enormous leaf area for impingement, 
absorption and accumulation of air 
pollutants to reduce the pollutant level in 
the environment (Chauhan and Joshi, 
2010). Thus, plants can be effectively 
used as bio indicators of air pollutants, 
although their sensitivities could vary 
across the plant community with tolerant 
species showing no or minimal 
symptoms while sensitive ones showing 
symptoms even if the air pollutants 
increase in small amounts (Singh, 2003). 
The resulting impact can be used for 
monitoring of suspended particulate 
matter in cement industry in terms of 
SPM concentrations to observe the air 
quality in the locality. Limestone and 
cement dusts, with pH values of 9 or 
higher, may cause direct injury to leaf 
tissues or indirect injury through 
alteration of soil pH. Damages caused by 
air pollutants to plants include chlorosis, 
necrosis, and epinasty (Katiyar and 
Dubey., 2000). Suspended Particulate 
Matter (SPM) affects the overall growth 
and development of plants according to 
their physical and chemical nature. 
Specifically morphology and anatomy of 
leaves are altered (Shrivastava and Joshi, 
2002). Surface dust deposits may alter 
the optical properties of leaves, 
particularly the surface reflectance in the 
visible and short wave infrared radiation 
range (Prajapati and Tripathi, 2008). 
Pollutants enter into the plants and react 
in a variety of ways before being 

) 
and often include other heavy metals like 
Arsenic (As), Cadmium (Cd), Lead (Pb), 
Zinc (Zn), Manganese (Mn), Cobalt 
(Co), Mercury (Hg), and Chromium 
(Cr). These elements in cement dust are 
potentially harmful to the environment 
(Gbadebe and Bankole, 2007). The 
direct effects of cement dust pollution 

are alkalization of the ecosystem and the 
changing of the chemical composition of 
the soil (Mandre, 2005). The pollutant 
particles can enter the soil as dry, humid 
or occult deposits and can undermine the 
physico-chemical properties. Hence, 
contaminated soil can adversely affect 
plant survival and growth.  
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removed or absorbed that may include 
accumulation, chemical transformation 
and incorporation into the metabolic 
system. In the process some plants are 
injured, while others show minimal 
effects (Priyanka and Dibyendu, 2009).  
This study was therefore aimed at 
assessing the heavy metal concentrations 

in soils and plant around Dangote 
cement factory, Ibese, Lafarge cement 
factory, Ewekoro and Purechem cement 
factory, Onigbedu, all in Ogun State in 
order to assess the level of pollution that 
may be done to each of the communities 
where these factories are located. 
 

 
Materials and Methods 

The Study Areas 
The study areas are Dangote Cement 
Factory, Ibese, Lafarge Cement Factory, 
Ewekoro and PureChem Cement 
Factory, Onigbedu all in Ogun State, 
Southwest Nigeria. Dangote cement 
factory is located in Ibese in Egbado 
(Yewa) North which lies on latitude 6o 
58’ 0” N and longitude 3o 2’ 0” E. It 
commenced production in 2011.  

Ewekoro is one of the sites of 
West African Portland Cement Company 
(WAPCO) now Lafarge cement factory. 
It is on a latitude 5o 50’ 0”N and 
longitude 3o17’ 0”E, approximately 64 
kilometers north of Lagos and 42 
kilometers south of Abeokuta.  
Purechem cement factory is the first 
private company to invest into a mini-
cement plant in 2001. The factory is 
situated along Onigbedu-Ibese via Itori-
Ewekoro road with a geographical 
coordinates are latitude 6o 58’0” North 
and longitude 3o

There are no other industrial 
developments within these areas so the 
cement factories are the major employer 
in the areas. Majority of the inhabitants 

in these areas are farmers because these 
areas are largely rural, the farmers 
engage in the planting of sugar cane, 
cassava, maize, vegetables and rearing 
of livestock like small ruminants, poultry 
and pigs. The cement factories play a 
significant role in the local building 
industry in the economy of Nigeria.  
Sample Collection  

 8’0”. Purechem cement 
commenced production in 2005.  

The areas lie within the dry 
equatorial climate of the region. It has 
two rainy seasons with the major rains in 
April to June, and the minor rains 
between September and November. The 
factories surrounding areas are 
essentially rural with minor agricultural 
activities. Settlements are scattered 
houses at varying distances with the 
nearest settlement of about 300m. The 
surrounding vegetations are covered 
with several shrubs and grasses. 

This study was carried out 
between July and September 2016 to 
ensure that metals from the cement 
factories would have been absorbed into 
the soil and its impact laid out in the 
plants. The plant Vernoniaamygdalina 
commonly called bitter leaf, Ewuro in 
the west and Onugbu in the eastern part 
of the country was used for this analysis 
because it can be found in the three 
cement plants. The sampling points were 
selected in such a manner to cover the 
entire vicinity of the cement factories. 
Three (3) sampling points around the 
cement plant up to a distance of 10km 
were identified for collection of soil and 
plant samples. 27 top soil samples of 0-
10cm depth and 27 Vernoniaamygdalina 
plants were collected (each at the 
distances of 3, 7 and 10km in triplicates 
from the factories) simultaneously with 
the soil at the same point where the 
plants occur. Soil specimens were taken 
with a small plastic shovel from the 
upper 10 cm of the soil and scrapped 
into labeled plastic containers. Large 
stones or foreign objects were removed. 
In the laboratory, the soil samples were 
sun-dried in plastic bowls for five 
continuous days and were screened 
through a 2mm mesh sieve to obtain a 
more homogeneous distribution. The 
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screening process further enabled the 
removal of small stones, roots and large 
organic residues. The plant specimens 
were obtained by cutting at a height of 5 
cm from the surface of the soil. The 
samples were immediately packed in 
aluminum foil and labeled accordingly 
as the soil samples. Subsequently, they 
were dried in an oven at a temperature of 
60°C for two days after which they were 
pulverized in a blender and kept in 
similar plastic containers as the soil 
samples until analysis.  
 
Sample Preparation 
Before being analyzed for heavy metals, 
the samples were digested using aqua 
regia (hydrochloric acid: nitric acid, in a 
1:3 volume ratio). One gram of the 

sample was weighed into a beaker. 10 ml 
hydrochloric acid and 30 ml nitric acid 
were added and covered so as to allow 
for any reaction to subside. The mixture 
was then placed on a hot plate and 
heated at 100ºC for about 20 minutes. 
After digestion, the solution was allowed 
to cool and then filtered. The filtrate was 
then made up to the 50 ml volume and 
transferred to plastic bottles. 
Sample Analysis 

The digested samples were 
analyzed for Lead, Nickel, Copper, 
Cadmium and Zinc using Buck 
Scientific 210/211VGPAtomic 
Absorption Spectrophotometer. The 
statistical analysis of the heavy metals 
was carried out using SPSS. 

 
Results and Discussion 

Three (3) study sites, denoted D1, D2 
and D3 (for Dangote Cement Factory), 
L1, L2 and L3 (for Lafarge cement 
factory) and P1, P2 and P3 (for 
Purechem cement factory) located at 
distances of 3, 7 and 10km respectively 
were used for the study. The sites were 
located at the north-eastern direction of 
the cement factory where the dust is 
thought to be concentrated. The results 
of the concentrations of heavy metals 
present in the soil of the three locations 
studied are appended in Tables 1.1 and 
1.2 in terms of simple statistical 
parameters which are the mean and 
standard error. The mean values of the 
metal concentrations in the soil and plant 
samples (i.e. from the three 
communities) are found to be higher 
than the average permissible 
concentration given by United States 
Environmental Protection Agency 
(USEPA) and Federal Environmental 
Protection Agency (FEPA except for 
copper and zinc which is in line with 
previous studied by Okoro et al, 2016. 
All the five metals display their presence 
in all the soil and vegetable samples 
used for the study. 

Lead is a non-essential heavy 
metal that enters into the body system 
through air, water and food and cannot 
be removed by washing fruits and 
vegetables. It is a serious cumulative 
body poison, which can affect every 
organ and system in the body (Khan et 
al, 2008). It contributes to the 
pathogenesis of lead poisoning by 
distrupting the delicate antioxidant 
balance of the mammalian cells. 
Exposure to its high levels can severely 
damage the brain, kidneys and ultimately 
cause death and long-term exposure 
result in decreased performance nervous 
system; weakness in fingers, wrists, or 
ankles; small increases in blood 
pressure; and anaemia. Others are 
abdominal pain, anaemia, arthritis, 
attention deficit, back problems, 
blindness, cancer, constipation, 
convulsions, depression, diabetes, 
migraine headaches, thyroid imbalances 
and tooth decay (Rehman et al, 2013). 
The lead concentration in the soil 
samples for this study is in the range of 
0.02 – 0.19 mg/kg with the soil of 
Lafarge factory at 3km exhibiting the 
highest concentration and the soil of 
Dangote factory at 3km exhibiting the 
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lowest. The concentration range for the 
plant samples are 0.46 – 0.72 mg/kg as 
shown in Table 8.1.1.2. The 
concentrations of the soil and plant 
samples are all beyond the permissible 
limit of USEPA but below the limit of 
FEPA as shown in Table 8.1.1.3. 

Nickel is an essential element for 
plants and animals though in small 
quantity, it is necessary for the 
regulation of lipid contents in tissues and 
for the formation of red blood cells. It 
becomes toxic at high level and can lead 
to cancer (oral and intestinal), 
depression, heart attacks, hemorrhages, 
kidney dysfunction, low blood pressure, 
muscle tremors and paralysis, nausea, 
skin problems and vomiting (Shah et al, 
2013). The experimental data revealed 
the concentration of nickel that occurred 
in a range of 2.35 – 2.93 mg/kg for the 
soil samples and 2.60 – 3.17 mg/kg for 
the vegetable sample which are way 
beyond the limit specified by USEPA 
and FEPA as illustrated in Tables 1.1, 
1.2 and 1.3. The high concentrations of 
nickel in the samples could indicate that 
the plant absorb the metal from the 
respective soils. 

Copper is an essential substance 
to human life that is needed for normal 
growth and development. Its critical 
doses can cause anaemia, acne, adrenal 
hyperactivity and insufficiency, 
allergies, hair loss, arthritis, autism, 
cancer, depression, elevated cholesterol, 
depression, diabetes, dyslexia, failure to 
thrive, fatigue, fears, fractures of the 
bones, headaches, heart attacks, 
hyperactivity, hypertension, infections, 
inflammation, kidney and liver 
dysfunction, panic attacks, strokes, tooth 
decay and vitamin C and other vitamin 
deficiencies (Khan et al, 2008). The 
metal was found in all the samples and 
very minimal compared to the standards 
shown in Table 8.1.1.3. 

Cadmium is a non-essential 
metal which is very toxic even at low 
concentration. Its long-term exposure to 
lower levels leads to a buildup in the 

kidneys and possible kidney disease, 
lung damage, and fragile bones. 
Hypertension, arthritis, diabetes, 
anaemia, cancer, cardiovascular disease, 
cirrhosis, reduced fertility; 
hypoglycaemia, headaches, osteoporosis, 
kidney disease, and strokes are its some 
odd long term results (Liu et al, 1997). 
Among the soil samples, the cadmium 
concentration ranges from 0.01 – 0.23 
mg/kg and 0.01 – 0.13 mg/kg in the 
plant samples. The Purechem second 
location (7km) has the highest 
concentrations for cadmium in both soil 
and plant sample, this could be 
characterized to any other source. 
Though this concentration is below the 
permissible limit for FEPA, it is above 
that of USEPA. 

Zinc is the basic component of a 
large number of different enzymes and 
plays structural, regulatory and catalytic 
functions. It also plays a very important 
role in DNA synthesis, normal growth, 
brain development, bone formation and 
wound healing. It is an airborne 
pollutant, so in general it majorly 
accumulate to open and above-earth 
crops; however root crop plants also 
assimilate great proportion from Zn 
contaminated soils. At high level, zinc is 
neurotoxin (Ghrefat and Yusuf, 2006). 
The soil concentrations range from 0.57 
– 1.97 mg/kg and 0.11 – 0.54 mg/kg for 
the plant samples. The least soil 
concentration is found in Purechem third 
location (10km) while the highest 
concentration was found in the soil of 
Lafarge first location (3km). The 
determined concentrations are all below 
permissible limit of USEPA and FEPA. 

The distributions of the heavy 
metals across the three communities are 
in such a way that the metals are 
concentrated more at the first location 
(3km) than at the two other locations 
(7km and 10km) except for Lead and 
Nickel in Dangote factory where the 
third location (10km) is more 
concentrated than others, this could be 
attributed to other factors such as 
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processing of copper-containing 
materials or combustion.  

The analyses showed that soil 
samples collected from Lafarge and 
Purechem factories are mostly polluted 
with these metals though Dangote 
factory recorded the highest in Cadmium 

as shown in Figure 1.1. The Nickel 
concentration was recorded highest for 
all the factories and Cadmium was the 
least. For the three factories, the metal 
concentrations can be seen in the 
increasing order of Cd<Pb<Cu<Zn<Ni. 

 
Table 8.1.1.1:Heavy metal concentrations in the soil around the three (3) cement 
factories  
Location Heavy Metals 

Lead (Pb) 
(mg/kg) 

Nickel (Ni) 
(mg/kg) 

Copper (Cu) 
(mg/kg) 

Cadmiu(Cd) 
(mg/kg) 

Zinc (Zn)  
(mg/kg) 

Mean±SE Mean±SE Mean±SE Mean±SE Mean±SE 
D1 0.02167±0.007638 2.35000±0.010000 0.63000±0.010000 0.23333±0.005774 0.97333±0.011547 
D2 0.03167±0.002887 2.57333±0.020817 0.60667±0.005774 0.13333±0.005774 0.90333±0.015275 
D3 0.05667±0.015275 2.72667±0.028868 0.58133±0.002309 0.10667±0.005774 0.84533±0.005033 
L1 0.19333±0.005774 2.93167±0.007638 0.74167±0.002887 0.13167±0.002887 1.97333±0.030551 
L2 0.14000±0.000000 2.84333±0.045092 0.74000±0.000000 0.10667±0.005774 1.67000±0.017321 
L3 0.33167±0.012583 2.72000±0.000000 0.67667±0.015275 0.06000±0.000000 1.04000±0.036056 
P1 0.32333±0.005774 2.84333±0.015275 0.81667±0.020817 0.02833±0.002887 0.82333±0.025166 
P2 0.56667±0.005774 2.76667±0.011547 0.76333±0.015275 0.01067±0.001155 0.66333±0.020817 
P3 0.37333±0.005774 2.54333±0.015275 0.64000±0.100000 0.01367±0.003215 0.57333±0.005774 

 
Table 8.1.1.2:Heavy metal concentrations in the plant around the three (3) cement 
factories  
Location Heavy Metals 

Lead (Pb) 
(mg/kg) 

Nickel (Ni) 
(mg/kg) 

Copper (Cu) 
(mg/kg) 

Cadmiu(Cd) 
(mg/kg) 

Zinc (Zn) 
(mg/kg) 

Mean±SE Mean±SE Mean±SE Mean±SE Mean±SE 
D1 0.56333±0.005774 2.91333±0.011547 0.48333±0.011547 0.10833±0.007638 0.15000±0.000000 
D2 0.54333±0.015275 2.77667±0.015275 0.47667±0.005774 0.06333±0.075056 0.24167±0.002887 
D3 0.47667±0.005774 2.77667±0.005774 0.40833±0.007638 0.05833±0.007638 0.11000±0.010000 
L1 0.71667±0.005774 2.65000±0.010000 0.60000±0.020000 0.13000±0.010000 0.54333±0.015275 
L2 0.71000±0.010000 2.65000±0.000000 0.47667±0.015275 0.13000±0.010000 0.35000±0.010000 
L3 0.59333±0.005774 2.60667±0.005774 0.25667±0.005774 0.11000±0.000000 0.24000±0.010000 
P1 0.54667±0.005774 3.17000±0.010000 0.61167±0.002887 0.02667±0.005774 0.36000±0.010000 
P2 0.53500±0.005000 3.06000±0.010000 0.58000±0.000000 0.01033±0.000577 0.24667±0.005774 
P3 0.45667±0.020817 2.92000±0.000000 0.46333±0.005774 0.01733±0.008737 0.17833±0.007638 

 
Table 8.1.1.3:Standard Concentrations for metals 
Metals USEPA (mg/kg) FEPA (mg/kg) 
Lead 0.015 1.0 
Nickel 0.05 0.02 – 0.10 
Copper 1.00 2.0 – 4.0 
Cadmium 0.005 0.2 – 1.80 
Zinc 2.0 50 
Source: Aremu et al (2010) 
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Figure 8.1.1.1:Mean concentrations of the metals in the soil  
 
For the plant samples, Lafarge and 
Purechem factories was found to be 
more polluted with these metals 
although Purechem factory recorded the 

lowest in Cadmium as illustrated in 
Figure 8.1.1.2. The metal concentrations 
for the plants can be in the increasing 
order of Cd<Zn<Cu<Pb<Ni. 

 

 
Figure 8.1.1.2:Mean concentrations of the metals in the plant.  

 
Conclusion and Recommendations 

It has been established from the results 
obtained that soils and plants in Lafarge 
and Purechem factories are more 
contaminated to a large extent by the 
heavy metals and the mean values of the 
metal concentration in the soil and plant 
samples around the cement factories 
were found to be higher than those 
farther from the factories. Thus, it could 

be concluded that the soils and plants of 
the study areas were affected by dust 
emissions from the cement factories 
though there have been substantial 
efforts on the part of the management of 
these factories to reduce their noxious 
impact. More work still needs to be done 
especially in the area of environmental 
monitoring so as to reduce the heavy 
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metal contamination to the barest minimum. 
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Abstract 
The study investigated the patterns and risk factors of boat accidents along Nigeria 
inland coastal waterways. Specifically, the study aimed at determining the patterns of 
boat accidents, the causes and level of safety awareness and emergency preparedness of 
boat operators and the extent of their adherence to safety conventions in Nigeria. 
Information on the patterns of boat accidents was obtained from the Nigeria Watch 
database complemented by data obtained from random sampling of 200 boat operators 
and users and the marine police selected from ten states known for high maritime 
transportation. The study revealed that a total of 180 incidence of boats accidents in 
which 1607 lives were lost between years 2006 and 2015 were recorded, with year 2013 
recording the highest incidence while years 2010 and 2015 recorded the least accidents 
incidence. It was further revealed that the safety awareness and emergency preparedness 
of the boat operators is indeed very low. The study recommends the need for the 
government and operators of the marine sector to ensure effective training and 
enlightenment of the boat operators on the need to adhere to safety conventions.

Introduction 

  
Keywords: Patterns, Risks factors, Boat accidents, Inland waterways and Marine 

transportation 
 

The movement of goods and services 
along inland waterways in Nigeria has 
been one of the oldest means of 
transporting goods and services from 
one spatial unit to another. This is 
largely due to the fact that inland water 
transport offers the most economical, 
energy efficient and environmentally 
friendly means of transporting all types 
of cargo. Apart from the fact that many 
Nigerians make their living out of the 
inland waterways, recent studies (Nze, 
2013 and Iheke, 2013) revealed that 
water transportation is the most cost 
effective means of moving goods and 
passengers from one place to the other. 
Corroborating this assertion with 
reference to a rider-ship survey of the 
Lagos State Waterways Authority, 
(LASWA), Akoni (2014) noted that 

about a year ago over 1,800,000 people 
in the state travelled by water monthly, 
compared to the 1.5 million recorded as 
at June 2012. Aside these, the 
maintenance cost in rail and road 
transport is quite high compared to that 
of water transport. Added to these is the 
fact that heavy and bulky goods can be 
transported easily at little cost through 
water transport. During natural 
calamities like flooding and terrential 
downpour, when rail and road transport 
is disrupted, relief operations can be 
operated through water transport, while 
Large cities of the world that have canals 
and coastlines readily encourage use of 
the waterways to decongest their roads. 
This statistics portrays that water 
transportation occupies a strategic place 
in the economy of the nation especially 
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with the intricacies of road 
transportation, which is the justification 
for the Federal Government investments 
in commercial navigation in the inland 
waterways of Nigeria.  

With inland navigable waterways of 
about 10,000km and an extensive 
coastland of about 852km, Nigeria has a 
great potential in the movement of goods 
from the coast to the hinter land by water 
transport. The country’s waterways 
centre on the Rivers Niger and Benue 
which dissect Nigeria into East, West 
and Northern regions. The two rivers 
form a confluence at Lokoja and flow 
into the Atlantic Ocean. The coastal 
waterways extend from Badagry through 
Warri to Calabar (NIWA, 2006). In all, 
Nigeria has about 2,200km of route, out 
of the total drainage of the rivers from 
source to month. The system is 
connected to about 880km of inter-
coastal water ways from Lagos through 
Warri, Port Harcourt and calabar. With a 
total of approximately 3000km of 
underdeveloped but developable and 
navigable inland waterways, if fully 
harnessed, should be poised for a verile 
commercial river transportation and 
great potential for inter modernism in the 
country. Therefore the accruable benefits 
of the Nigerian inland waterways could 
be maximized from its vast potentials 
through proper exploitation and 
development.  

In spite of its numerous advantages, 
there is a growing concern over the 
incessant boat accidents taking place in 
the inland waterways of Nigeria. 
Newspapers frequently report about boat 
accidents along different water channels, 
creeks and rivers within Nigeria’s 
hinterlands and coasts. For example, 
Master Mariners Association of Nigeria 
(NMAN), (as cited in Oritse 2014) 
expressed concern over the incessant 
boat accidents in Lagos and called for 
more regulations on waterways 
transportation in the state. Statistics from 
National Inland Waterways Authority 
(NIWA) show that 22 out of 36 states in 

Nigeria use water as a means of 
transport and over 296 Nigerians were 
lost as a result of boat mishaps in the 
year 2013 (NBS, 2014). Dogarawa 
(2012) pointed out that it is very absurd 
to read on a regular basis, reports about 
boat mishaps resulting in loss of lives 
and properties instead of breakthroughs 
made by Marine Engineers and Naval 
Architects in ship building, efficient 
wreck removals and ship recycling. Thus 
the spate of boat accidents on Nigerian 
inland waterways is fast becoming a 
nightmare and a source of concern for 
many people. In recent times, death 
through boat and ferry accidents on the 
nations waterways have become rampant 
as lives were being lost too frequently in 
accidents that would have been averted. 
Newspaper statistics indicate that in 
March 2014 a commercial boat capsided 
on a canal on 4th

Considering the fact that whenever 
there is a boat mishap properties and 
goods worth millions of naira will be 

 Avenue, Festac Town, 
Lagos, resulting in the death of no fewer 
than 18 passengers. The same month, 
nearly 100 people perished when a 
passenger boat set off from neighbouring 
Benin Republic capsided off Cross River 
State. On April 2, 2014 in Majidun River 
in Ikorodu, Lagos, no fewer than eight 
people  reportedly lost their lives while 
local divers rescued several others in a 
boat accident. Similarly, on December 
26, 2013, a boat carrying about 50 
passengers on the Buruku River in 
Buruku  Local Government of Benue 
state capsided, killing some of its 
passengers. Elsewhere, a boat 
overloaded with passengers and goods 
travelling on the Niger River overturned, 
killing 42 people with hundreds others 
missing. The boat with an estimated 150 
passengers on board broke into two after 
setting off from Malilli village in Niger 
state. Again, on February 4, 2014 at least 
8 people drowned in Jigawa State when 
a canoe ferrying traders capsided and 
panicked passengers in another boat 
jumped into the river. 
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lost in addition to precious lives which 
cannot be quantified, there is therefore a 
need for a study that would examine the 
patterns, causes of incessant boat 
mishaps and the level of emergency 
preparedness of boat operators to be 
carried out as it would provide empirical 
and policy driven data needed in 
evolving policies towards evaluating the 
cost associated with accident in terms of 
human and material losses as well as the 
assessment of the achievements of 
transport safety measures and the 

relative benefit of alternative transport 
programmes and policies. Against this 
background, this study aims at 
investigating the pattern and risk factors 
of boat accidents along Nigeria inland 
waterways with the following objectives: 
i) t

Literature Review

o determine the spatial pattern of boat 
accidents in Nigeria and ii) to identify 
the causes and level of safety awareness 
and emergency preparedness of boat 
operators/users and iii) to find out the 
extent of their adherance to safety 
conventions in Nigeria. 

 

The causes of boar mishaps are many 
and varied. The United States 
Coastguard (USCG), 2005 claimed that 
the number one cause of fatalities in 
boating accidents is capsizing which is 
caused by improper loading or 
overloading but it can also be caused by 
other things such as foul weather. 
Dogarawa (2012) expressed a similar 
view when he reported that maritime 
safety is compromised with cases of 
overloading, carrying people, animals, 
grains and petroleum products in one 
boat without fire extinguisher and no 
life-jackets. In a related incident, Naku 
(2007) reported by the death of 50 
children in a wooden passenger and 
cargo boat which was overloaded with 
prople and freight that developed 
mechanical fault on the Nun river of 
Bayelsa State. Another cause of boat 
mishaps in Nigeria’s inland waterway is 
ignorance of boat operators of basic 
safety laws and regulations for the safe 
navigation of their watercraft. This 
ignorance was in turn attributed to 
illiteracy. Dogarawa (2012) attributed 
the incessant waterways accidents in 
Nigeria to the low educational levels of 
majority of the boat operators. He also 
reported that there is a general belief by 
boat drivers and users that they can 
rescue themselves any time there is 
trouble because they know how to swim. 
As a result, they tend to underrate the 
importance of donning lifejackets while 

on board. While most boat drivers 
survive boar mishaps, others 
occasionally fall victim as a result of 
their erroneous belief. The above 
assertion is supported by Agbonoma 
(cited in Onabu, 2014) that the problem 
of failure to use life-jackets was 
common in waterways spread across 22 
of the country’s 36 states, but noted that 
the problem appeared worse in places 
like Warri and Onitsha where very few 
travelers used life-jacket than was the 
case in Lagos. 

Dogarawa (2012) discovered that 
marine transportation is neglected in 
Northern Nigeria with dilapilated jetties, 
ill-equipped marine police, non-
functional ferries and boats meant to be 
used by federal official and wrecks in 
the water channels without removal. He 
stated further that Marine activities 
suffer a great deal of setback in the 
hinterland due to serious neglect of 
water transportation despite its 
importance in the movements of people 
and cargoes especially farm produce. 
There are few dilapidated jetties which 
are submerged during the rainy season. 
Although there are offices of the 
National Inland Waterways Authority 
(NIWA) and the Marine Police in these 
places, their work is hindered by 
inadequate equipment. Investigations by 
Daily Sun (as cited in Marketwatch 
2014) showed that about 90 per cent of 
the boat accidents occur at night when 
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there is poor visibility, a development 
that is compounded by the absence of 
lights to indicate the location of wrecks 
on waterways. It was against the 
backdrop of the sector’s infrastructural 
deficit on the navigable channels that the 
Federal Government, through the 
Nigerian Inland Waterways Authority 
(NIWA), recently banned night travels 
on the waterways. However, despite this 
ban, operators have regularly defied 
government policy and have relied on 
their over-rated knowledge of the water 
channels in daytime to move under the 
cover of darkness. Akomolafe (2014), 
recalled that the Interim Chairman of the 
Water Transporters’ Forum during a 
town hall meeting on inland waterways 
safety, in his reaction to a question said 
that dirt, logs and wrecks could be 
hazardous to operations of boats on 
water. He explained that apart from 
having the capacity to cause a boat to 
capsize, wrecks constitute what bird 
strike could be to an aircraft in the air. 
Other causes of boar accidents as further 
discovered by Daily Sun investigation 
include rickety boats, overloading, over 
speeding, drunk riding, uncontrolled 
activity of loggers, wrecks on the waters, 
water hyacinth (weeds), non-adherence 
to safety rules and poor enforcement of 
recommended rules and practices on the 
part of government. The Nigerian 
Association of Master Mariners 
(NAMM, 2009) identified inappropriate 
reporting or taking over; inappropriate 
manoeuvrings; poor selection and 
maintenance of course, insufficient 
attention to weather or sea surface 
conditions; inappropriate anchoring or 
mooring and insufficient maintenance as 
other causes of marine accidents among 
others. In deed the causes of boat 
mishaps appear to be endless and it is 
obvious that something has to be done 
urgently in order to prevent their 
occurrence in Nigeria’s Inland waters. 
This assertion is buttressed by the 
statement of the Sun Reporter cited 
above who claimed that Nigeria’s huge 

investment in the water transportation 
sector may go down the drain as rising 
incidence of boat mishaps on the 
nation’s inland waterways is threatening 
its untapped potential with many seeing 
it as an unsafe means of transportation.  

Akpobolokemi, (2014) opined that 
adequate sensitization of passengers and 
enforcement of safety standards would 
curb cases of boat mishaps in the 
country; that it has become important to 
educate boat operators and enlighten 
passengers on safety measures to be 
adopted at all times. Amodu (2014) 
identified the challenge of limited 
awareness about safety among 
passengers who cannot even recognize 
poorly organized boat services as causes 
of boat accidents in Nigeria inland 
waterways. Preventing boat mishaps in 
Nigeria’s inland waterways requires 
concerted efforts by boat owners, boat 
operators and passengers, government 
agencies, especially the Nigerian Inland 
Waterways Authority (NIWA), Nigerian 
Maritime Administration and Safety 
Agency (NIMASA), Marine Police and 
the Maritime Academy of Nigeria 
(MAN) Oron. In fact any discussion on 
the prevention of boat accidents in 
Nigeria’s inland waterways cannot be 
complete without reference to the 
statutory duties of NIMASA, NIWA and 
Maritime Academy of Nigeria, Oron, as 
they relate to the safety of inland 
waterways in Nigeria. NIMASA Act 
2007 Part IV – Functions and Powers of 
the Agency, paragraph 22 states that “the 
functions and duties of the Agency shall 
be (among other things) to: (2f) 
generally to perform any other duty for 
ensuring maritime safety and security or 
do all matter thereto; The National 
Inland Waterways Act No. 13 or 1997, 
Laws of the Federation of Nigeria in Part 
II – Functions and Powers, paragraph 8b 
puts the responsibility of developing 
Nigeria’s Inland waterways 
Transportation on the laps of NIWA. It 
states that it shall be the functions of the 
authority, among other things to ensure 
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the development of indigenous technical 
and managerial skill to meet the 
challenges of modern inland waterways 
transportation. To carry out the 
responsibility the least that NIWA can 
do is to organize safety awareness and 
sensitization programmes from time to 
time to educate boat builders, boat 
owners, operators and passengers on 
issues bordering on safety of boats, crew 
and passengers. It is also the statutory 
responsibility of NIWA in Part II of the 
Act to: 
 

i) par. 8(b), develop infrastructural 
facilities for national inland 
waterways; 

ii) par. 9(f), undertake installation 
and maintenance of lights, 
buoys and all navigational 
aids along water channels and 
banks; 

iii) par. 9(j)  grant licence to private 
inland waterway operators; 

iv) par. 9(k)  approve designs and 
construction of inland river 
crafts. 

 
The Maritime Academy of Nigeria, 
Oron, also has a part to play in the 
prevention of boat mishaps in Nigeria’s 
inland waterways. Cap M3 Laws of the 
Federation of Nigeria, 2010 establishing 
the Academy in Section 3 states that “the 
functions of the Academy shall be: (b) to 
train technical manpower for ports, 
marine engineering workshops, piloting 
and navigation, marine insurance, 
hydrography and other related services 
… To this end Academy has already on 
offer, inland waterways courses such as 

power Driven Small Craft operators 
course, Quarter Masters and River 
Masters courses and Able Seafarer 
course. In addition to classroom 
instruction of boat operators, the 
Maritime Academy also needs to be 
involved in organizing and taking safety 
awareness campaigns to the boat 
operators and passengers in their 
different local government areas and 
marine beaches respectively. Amodu 
(2014) identified the attitude of 
government, which according to him 
suggests a lack of political will to protect 
passengers patronizing these means of 
transportation as an indication that 
government has failed to live up to the 
expectation of citizens. To support his 
argument above, he quoted the President 
of Nigerian Master Mariner’s 
Association as saying that as much as 
water transportation is considered to be 
one of the safety means of 
transportation, the need to imbibe a 
culture of safety cannot be 
overemphasized, adding that every 
measure must be put in place to ensure 
safety. He went on further to state that 
investigations revealed that these 
frequent occurrences of boat accidents in 
the country were as a result of non-
enforcement of the laws that guide water 
transportation. Thus if the Federation 
Government Agencies such as 
NIMASA, NIWA, MAN, Oron, Marine 
Police and others charged with one duty 
or the other relating to inland waterway 
safety carry out their duties faithfully, 
the safety of Nigeria’s inland waterway 
transportation will be greatly improved. 

  
Materials and Methods 

Data for the study was obtained from 
both secondary and primary sources. 
Information on the patterns and causes 
of inland waterways boat accidents in 
Nigeria were obtained from the Nigeria 
Watch database which sources 
information from 10 daily Nigerian press 
corporations (Vanguard, Leadership, 

The Guardian, Sun, This Day, Daily 
Independence, Punch, Nigerian Tribune, 
The Nation and Daily Trust) as well as 
other human rights organizations, while 
data on the level of safety awareness and 
emergency preparedness of the boat 
operators and the extent of their 
adherance to safety conventions were 
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obtained through the use of structured 
questionnaire administered to 200 
randomly selected boat operators and 
users and marine security personnel 
from ten states in Nigeria. Data on the 
patterns and causes of inland waterways 
boat accidents is restricted between June 
2006 and May, 2015, due to the 
availability of data within these periods.  

Purposive sampling technique was 
employed in the selection of 10 inland 
states from all the 31 states in Nigeria 
for the administration of the structured 
questionnaire designed to obtain 
information on the safety awareness and 
emergency preparedness level of the 
boat operators and the extent of their 
compliance with safety conventions. In 
each of the selected states, the 
questionnaire was administered at 

berting points of the boat operators as 
follows: Akwa Ibom – Oron 3) Cross 
River – Marina 4) Delta –Gbamaturu 5) 
Niger- New Bussa 6) Lagos – Ikorodu 7) 
Kogi – Lokoja 8) Benue – Buruku  9) 
Edo – Agenebode and 10) Kwara – 
Lafiaji. 20 questionnaire was 
administered proportionnally to boat 
users and operators as well as officials of 
the marine police in each of the selected 
states, thereby bringing the total number 
of questionnaire administered to 200. 
Only 178 copies of the total 
questionnaire administered were duly 
filled, devoid of errors and returned. The 
data generated from the 178 returned 
questionnaires was analysed using 
descriptive statistics. 
 

 
Results and Discussions 

 

 
Figure 8.1.2.1: Spatial pattern of boat accidents fatalities in Nigeria (2006-2015) 
 
Figure 8.1.2.1 reveals that the spate of 
fatalities of boat accidents in Nigeria 
varied spatial from states to states which 
could be attributed to the variation in the 
expanse of coastlines, geographic 

location and the nature of socio-
economic activities prevalent in the 
diferrent spatial units under study. 
Figure 8.1.2.1 showed further that five 
states (Cross River-233 deaths; Rivers - 
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211 deaths; Bayelsa -204 deaths; Niger -
185 deaths; and Lagos -147 deaths) 
recorded the highest incidence of boat 
accident fatalities as this represent 
60.1% of the overall boat accident 
fatalities in Nigeria within the period 
under review. Most of these states are 
situated within the coastal region of 

Nigeria. These states rely predominantly 
on inland transport for most of its socio-
economic activities while majority of the 
least fatal states (Anambra -3 deaths; 
Enugu -4 deaths; Sokoto -6 deaths; 
Ebonyi -7 deaths and Edo -8 deaths) are 
found within the inland states. 
 

 

 
Figure 8.1.2.2: Temporal patterns of boat accidents 
 
It is evident in Figure 8.1.2.2 that the 
risks associated with the fatalities of 
waterways accidents in Nigeria calls for 
a very serious concern. For instance, 
Figure 8.2.2.2 shows that in a total of 
180 boats accidents incidence, 1607 
lives were lost between years 2006 and 
2015 with a steady increase in accident 
rates from 48 in 2006 to 241 in 2008 and 
a considerable drop to 168 in 2009 
followed by a sharp decline in the 
fatality rate to 20 in 2010. The figure 
indicates a massive increase in boat 
accidents fatality rates in 2013 which 
confirms findings by the National Inland 
Waterways Authority (NIWA) and NBS 
(2014) report that over 296 Nigerians 
were lost as a result of boat mishaps in 
the year 2013. With reference to Figure 
2, it is evident that the Niger Delta 
Region of Bayelsa, Cross Rivers and 
Rivers States accounted for most of the 
inland waterways accidents at the period 

under review. A possible explaination 
for the increase in maritime accidents be 
the rise in the wave of youth restiveness 
occasioned by aggressive competition 
for environmental resources control and 
ethnic and identity crises in the Niger 
Delta region. The cesspool for self 
emancipation by the Niger Delta 
militants informed the establishment of 
the Amnesty Program by the Federal 
Government as a way of satisfying the 
aspirations and demands of the Niger 
Delta militants which unfortunately was 
later abused by the militants as some of 
them went back to the creeks as a result 
of perceived handling of the Amnesty 
Program to unleash their venom on 
security personnel (Police Gunboats), 
boat operators and passenger boats and 
oil barges. Statistics by Nigeria Watch 
show that between June 2006 and May 
2015, 198 deaths were recorded in 
attacks and counter attacks that involved 
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militants and government security 
forces. 

 

 
Figure 8.1.2.3: Causes of boat accidents in Nigeria inland waterways 
 
The  causes of boat accidents in the 
inland waterways of Nigeria as gleaned 
Figure 2.3 reveals that collision is the 
major caused of most of the boat 
accidents in Nigeria inland waterways as 
it accounts for 227 deaths in the periods 
under review. This is followed in 
ascending order by militancy and piracy, 
as both accounts for 198 and 126 of the 
total deaths respectively. Other major 
causes include rainstorms/turbulent 
weather (90 deaths), ethno-political 
issues (85 deaths), overloading (65 
deaths), mechanical faults developed by 
boats (58 deaths) and flooding (57 
deaths). Contrary to expectation over 
speeding, oil bunkering and 
fire/explosion accounted for the least 
caused of boat accidents fatalities within 
the period under study. 

The level of safety awareness and 
emergency preparedness among boat 
users and operators is shown in Table 
8..1.2.1. It is revealed that about 42.1 
percent of both the boat users and 
operators have moderate safety 
awareness level which is considered 
inadequate for safety of lifes at sea in 
times of emergency or mishaps. Table 

8.1.2.1 shows further that only 
negligeble (19.7 percent) proportion of 
the boat operators have high level of 
safety  awareness with 38.2percent 
having a very low safety awareness 
levels. This confirms findings by 
Dogarawa (2012) that the level of safety 
awareness among boat operators in 
Nigeria is indeed very low which results 
from their low educational level while 
Naku (2007) opined that the ignorance 
of basic safety laws and regulations for 
safe navigation by boat operators is the 
major cause of boat accidents in Nigeria 
waterways. Table 1 further shows that 
majority (48.3percent) of the boat 
operators have low level of emergency 
preparedness with only 19.1 percent 
having considerable level of emergency 
preparedness. It is further gleaned in 
Table 8.1.2.1 that majority (55.7 
percent) of the boat operators have sea 
time experience of less than 10years. 
This is considered very inadequate, in 
view of the risk associated with inland 
waterways transportation. It is revealed 
that majority (44.4 percent) of the boat 
operators do not receive any  safety 
training, compared to the 38.2 percent 
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who had in-service training. Again, 
while about 11.7percent had STCW ‘95’ 
training, only 5.7 percent had Cross 
Border Training (Table 8.1.2.1). This 

again unarguable contribute significantly 
to the high incidence of boat accidents 
recorded in Nigeria in recent time.

 
Table 8.1.2.1: Safety awareness and emergency preparedness level among boat 
operations personnel in Nigeria 
Variables                                                      Respondents               Percentage Response 
I. Level of Safety Awareness 

High      35     19.7 
Moderate     75     42.1 
Low     68     38.2 
TOTAL     178     100 

II. Level of Emergency Preparedness 
High     34     19.1 
Moderate     58     32.6 
Low     86     48.3 
TOTAL     178     100 

III. Experience of boat Operators(Sea time) 
<5 yrs                58      32.7 
6-10 yrs                41      23.0 
10-15yrs                 32      17.8 
20-25yrs                28      15.7 
Above 32yrs    19      10.8 
TOTAL     178      100 

IV. Safety Training Received by Boat Operators  
None     79      44.4 
In-house training    68      38.2 
STCW “95 training   21      11.7 
Cross border Training   10        5.7 
TOTAL               178       100 

Source: Field works (2016) 
 
The level of safety awareness and 
emergency preparedness among boat 
users and operators is shown in Table 
8.1.2.1. It is revealed that about 
42.1percent of both the boat users and 
operators have moderate safety 
awareness level which is considered 
inadequate for safety of lifes at sea in 
times of emergency or mishaps. Table 
8.1.2.1 shows further that only 
negligeble (19.7 percent) proportion of 
the boat operators have high level of 
safety  awareness with 38.2 percent 
having a very low safety awareness 
levels. This confirms findings by 
Dogarawa (2012) that the level of safety 
awareness among boat operators in 

Nigeria is indeed very low which results 
from their low educational level while 
Naku (2007) opined that the ignorance 
of basic safety laws and regulations for 
safe navigation by boat operators is the 
major cause of boat accidents in Nigeria 
waterways. Table 8.1.2.1 further shows 
that majority (48.3 percent) of the boat 
operators have low level of emergency 
preparedness with only 19.1 percent 
having considerable level of emergency 
preparedness. It is further gleaned in 
Table 8.1.2.1 that majority (55.7 
percent) of the boat operators have sea 
time experience of less than 10years. 
This is considered very inadequate, in 
view of the risk associated with inland 
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waterways transportation. It is revealed 
that majority (44.4 percent) of the boat 
operators do not receive any safety 
training, compared to the 38.2 percent 
who had in-service training. Again, 
while about 11.7 percent had STCW 

‘95’ training, only 5.7 percent had Cross 
Border Training (Table 8.1.2.1). This 
again unarguable contribute significantly 
to the high incidence of boat accidents 
recorded in Nigeria in recent time.

 
Table 8.1.2.2: Extent of Adherence to Safety Conventions 
Variables                                                      Respondents                Percentage Response 
I. Adherence Level  

Most strictly adhered     16     9.0 
Strictly adhered     42    23.6 
Moderately adhered     79    44.4 
Not adhered     41    23.0 
TOTAL      178     100 

II. Safety Convention Adhered to; 
International Convention on Safety of   31     17.4 
Life at Sea (SOLAS) 
 
Standard for Training and Certification  
On watch keeping (STCW)   36     20.3 
 
International Convention for Prevention 
Of Pollution from Ships (MARPOL)  44     24.7 
 
International Convention on Load Line  
(LLC)      21     11.8 
 
International Convention on Collision 
Regulation at Sea (COLREG)   18      10.1 
 
International Safety Management (ISM) code 28       15.7 
TOTAL                178       100 

Source: Field work (2016) 
 
Table 8.1.2.2 shows that majority 
(67percent) of the boat operators do not 
adhere strictly to safety conventions due 
to the general belief by majority of the 
boat drivers and users that they can 
rescue themselves anytime there is 
trouble because they know how to swim 
as observed by Dogarawa (2012), while 
32.6 percents make conscious efforts to 
adhere to safety conventions. It is also 
revealed in Table 8.1.2.6 that the safety 
conventions adhere to by the boat 
operators are mostly International 
Convention for Prevention of Pollution 
from Ships (MARPOL) and Standard for 

Training and Certification on Watch 
Keeping (STCW) as these respectively 
accounted for 24.7 percent and 
20.3percent of the total responses of the 
sampled respondents. While adherance 
to the International Convention on 
Collision Regulation at Sea (COLREG) 
was generally as low as 10.1percent, 
adherance to the International 
Convention on Load Line (LLC) was 
11.8 percent, with adherance to 
International Convention on Safety at 
Sea (SOLAS) and International Safety 
Management (ISM) code was 
17.4percent and 15.7percent 
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respectively. These further confirm 
findings  by Akpobolokemi (2014) that 
the level of sensitization and 
enforcement of safety standards in 
Nigeria is indeed very low in spite of its 
advantge of curbing cases of boat 
mishaps in the country. The very low 
adherance to the International 
Convention on Collision Regulation at 
Sea (COLREG) by boat operators could 
therefore be said to be responsible for 
the high rate of boat accidents as 
evidenced in Figure 3 where collision 
was identified as the major caused of 
most of the boat accidents in Nigeria 
inland waterways accounting for 227 
deaths in between year 2006-2015. The 
Collision Regulations Rule 15 states that 
‘when two power-driven vessels are 
crossing as to involve risk of collision, 

the vessel which has the other on her 
own starboard side shall keep out of the 
way and shall, if the circumstances of 
the case admit, avoid crossing ahead of 
the other vessel. The above rule of the 
road at sea forms the basis of crossing 
situation which constitutes a major 
human factor cause of boat accidents 
during voyages. It is revealed that proper 
training of boat operators on the proper 
application of these rules to reduce the 
occurrence of boat accident in the 
waterway. The negligence for safety 
rules by boat operators and the poor 
enforcement of recommended rules and 
practices on the part of the government 
are major factors identified as 
responsible for the high spate of boat 
accidents in Nigeria waterways.

 
Concluding Remarks/Recommendations 

The study has shown that the low level 
of adherance to safety rules and poor 
emergency preparedness by boat 
operators as well as poor enforcement of 
recommended rules and practices on the 
part of the government are major factors 
identified as responsible for the high 
spate of boat accidents in Nigeria 
waterways. The study further revealed 
the causes of boat accidents in Nigeria’s 
inland waterways to include ignorance 
of safety laws and regulations and 
illiteracy on the part of boat operators as 
well as the attitude of the passengers 
themselves. Therefore to prevent 
accidents in Nigeria’s inland waterways, 
it is recommended that boat owners 
should ensure that their boats are not 
only designed, constructed and equipped 
according to the Inland Waterways Act 
of 1997 but should also assist the boat 
operators to acquire at least the relevant 
basic certificate(s) as provided by the 
Nigerian Merchant Shipping Act (MSA) 

2007. Passengers should also be 
enlightened on basic safety awareness at 
sea through properly organised 
workshops by NIMASA, NIWA and 
relevant Maritime Institutions where 
inland waterways safety, rescue  and 
survival techniques are taught. Boat 
operators should be encouraged and 
educated on the need to take relevant 
short courses in any of the Maritime or 
government approved institutions to 
upgrade their knowledge of basic safety 
principles at sea. Added to this is the 
need for NIWA, NIMASA and the 
Marine Police to intensify efforts to 
strictly enforce safety laws and 
regulations in the inland waterways, 
including imposing ban on night travels, 
donning of lifejackets and construction 
and licensing of boats. They should 
further ensure that boats are not 
overloaded at any time during trips. 
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Abstract 
Appropriate decision making is a success, sustainability and growth factor of every 
enterprise. The study evaluated the effect of accounting information on entrepreneurial 
decision making process among small entrepreneurs in Ogbomoso metropolis, Oyo State, 
Nigeria. Structured questionnaire was used to collect primary data from 120 randomly 
selected respondents. Simple regression analysis was used to analyze the data collected 
with the aid of Statistical Package for Social Sciences (SPSS) in order to evaluate the 
effect of independent variable (accounting information) on dependent variable (decision 
making). The result revealed that the use of accounting information has significant effect 
on the decision making process of entrepreneurs. The predictor variable (accounting 
information) was 69% variance of entrepreneurial decision making process. It was, 
therefore, recommended that small enterprise operation in Ogbomoso should embrace 
accounting information in order to thrive. 

Keywords: Accounting information, Small enterprise, Decision making process. 
 

Introduction 
The government of Nigeria has placed a 
lot of emphasis on the development of 
entrepreneurship as a means of 
encouraging self employment, poverty 
reduction and acceleration of economic 
growth. It is obvious according to 
Nwaigburu and Eneogwe (2013) that 
government cannot employ all the 
graduate job seekers, therefore, the only 
way to tackle this problem of joblessness 
is to be self reliant and job employers 
rather than job seekers. As a result, 
entrepreneurial activities remain the 
backbone of Nigerian economy as it 
comprises the largest proportion of 
employment generation in most 
economies and frequently offer the 
greatest potential for economic self 
reliance (Mohd and Mohamed, 2013). 

In recent years, accounting 
information has been inevitable for 
business decision making process 
especially to an entrepreneur. 
Accounting information is the provision 

of relevant financial information system 
to permit informed judgment and basic 
decision by users of the information. 
Accounting information is the collecting, 
sharing and processing financial and 
accounting data that is used by decision 
makers. Decision making process of an 
entrepreneur can be described as the art 
of decision making that enable an 
entrepreneur to choose from a range of 
already analyzed and evaluated 
alternatives. Good entrepreneur would 
certainly choose those alternatives which 
would give the business maximum profit 
and at the same time reduce their 
expected loses (Augustine, Maureen and 
Jian, 2014). 

Entrepreneurial activities require 
less capital and highly labour intensive. 
There are huge opportunities for 
entrepreneurship development in a 
labour abundant and capital-scarce 
economy like Nigeria. While the benefits 
of entrepreneurship development are 
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generally spelt out, entrepreneurs face 
many challenges that limit their long 
term decision making processes and in 
other words, their growth as well as 
development. In the view of Akande 
(2011), research on small business 
development has shown that the rate of 
failure in developing countries, 
including Nigeria, is higher than the 
developed economies. To corroborate 
the above view, Oladejo (2008) argues 
that accounting skill is necessary for 
successful entrepreneurial and small 
business development in Nigeria. This is 
because, according to Akande (2011) the 
inability to instill a proper accounting 
system would disallow proper decision 
making, business monitoring, reporting 
and performance evaluation that are 
important to the business survival. 
 
Statement of the Problem 

 

Despite the increased number of 
entrepreneurial activities in Nigeria as a 
result of the government commitment, 
support and encouragement, the rate of 
small business failure is still very 

alarming. The federal government of 
Nigeria has placed a much cherished 
emphasis on the development of 
entrepreneurship as a means of 
encouraging self employment, poverty 
reduction and accelerating economic 
growth. Despite the significance of the 
entrepreneurship, it is challenging for 
entrepreneurs to make better and 
meaningful decisions as well as access 
finances from the financial institutions 
as many of them lack proper accounting 
information as a requirement. The 
question that comes is why these 
entrepreneurs fail? The reason for the 
increased failure rate is worth 
investigating. This study, therefore 
attempts to examine the effect of 
accounting information on 
entrepreneurial decision making process. 

Study Hypothesis 
The hypothesis for this study is 
presented in a null form. 
H0: Accounting information has no 
significant effect on entrepreneurial 
decision making process. 

 

In the last decade more Nigerians 
have attended entrepreneurial trainings, 
taken courses in entrepreneurship than 
ever before. Virtually all young 
graduates have been tutored or received 
some form of tutorings on the topic, 
thanks to the National Youth Service 
Corps orientation programme. With all 

this in place, however, the success rate 
of small and medium enterprises has 
been very low; businesses have barely 
survived, let alone thrived beyond 
incubation period. Some have down-
sized to the barest minimum; others 
press on in anticipation of a better 
tomorrow, yet many more have been 
frustrated to closure. Government 
regulations and policies, insecurity and a 
seemingly irredeemable power sector 
haven’t made it any easier. Nonetheless, 
some businesses have broken through 
the ice to become successful amidst the 
apparent national gloom and one thing 
appears to be common to them all, a 
pregnant word with definitions flexible 
enough to accommodate key ingredients 
of our understanding of entrepreneurship 
and much more – passion, loosely 
defined as a strong feeling, intense 
emotion, compelling feeling, 

Literature Review 
Concept of Entrepreneurial Force 
Entrepreneurial forces are relatively 
strong in this country. It has become 
paramount in a “specially tottering 
economy” like Nigeria’s, that her 
citizens, young and old alike are 
unemployed, under-employed and even 
the employed take on enterprising and 
risk-taking characteristics in order to 
sustain family and self above the poverty 
line. Like natural traits, the average 
Nigerian is alert to grabbing as much as 
he can just to stay afloat (Soudani, 
2012).  
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enthusiasm, desire, eager interest in or 
admiration for a proposal, cause, or 
activity (Akande, 2011 and Soudani, 
2012). 

Also according to Oladejo 
(2008), the achievement of the firm’s 
objectives is greatly influenced by the 
application of accounting information. 
Most businesses in  Nigeria  are  still not  
aware  of  the importance  and  benefits  
of  accounting  information.  It is found 
that accounting information is faced with 
some challenges  which are inadequate 
infrastructural facilities, inability of most 
business firms  to  demand  accounting  
systems  adequate  to  them  for  their  
needs,  lack  of  standardized 
professional body in accounting 
information/records  and also local firms 
are been threatened by developed 
countries  that  are  enjoying  the  full  
benefits  of accounting  information.  He  
concluded  that accounting  information  
has  contributed  immensely  to  the  
unprecedented  rate  in  identifying the 
expenses, income, and profit and loss of 
a firm at the end of an accounting year. 

In a study carried out with 148 
respondents in Nigeria (Enugu), Okoli 
(2011) links proper record keeping and 
profitability of an entrepreneur and 
assert that due to inadequate accounting 
information, the entrepreneur operator 
could not assess their decision process 
effectively. He argues that in order to 
enhance the profitability of an 
entrepreneur business and their 
continuity, there is need for adequate 
record keeping which will help the 
entrepreneurs to keep track of the 
performance of their enterprises. 

Mensah, Tribe and Weiss (2007)  
state  that  a  significant  number  of  
enterprises  in  their  survey  kept  no 
records  pertaining  to  operations, 
finance,  audited  accounts, tax returns, 
and so on.  Until recently, all the 
business enterprises could not receive 
credit from the banks and promotional 
institutions on grounds that the formal 
banking sector considered them a high 

risk area, and hence charged them high 
cost for borrowed funds from the banks. 
In assessing the financial statements of 
business enterprises,  Cushing and 
Romney (1984) claims the existence of  
practical  problems  in  deriving  records  
and  figures  that  make  up  the 
statements. One reason for that is 
because for almost all enterprises the 
owners keep all the records  in  memory  
and  hence  the  lack  of  records  of  all  
kinds  –sales,  marketing,  accounting, 
credit  borrowing  from  lending  
institutions,  staff  costs,  owners  
emoluments,  etc.  Owners  of businesses  
do  not  keep  proper  accounting 
information  and  thus,  they  are  not  
able  to  provide  data  about  their 
entities. 
 
Accounting Information System 
Accounting  Information  System  (AIS)  
is  the  information  subsystem  within  
an  organization that  accumulates  
information  from  the  entity’s  various  
subsystems  and  communicates  it  to  
the organization’s  information  
processing  subsystem  (Leonard, 1986). 
The accounting information system 
(AIS) has traditionally focused on 
collecting, processing, and 
communicating financial – oriented 
information to a company’s external 
parties (such as investors, creditors and 
tax agencies) and internal parties 
(principally management).  Today, 
however, the accounting information 
system (AIS) is concerned with non -
financial as well as financial data and 
information. In general, a bank’s 
accounting information system (AIS) has 
the same role as in other companies that  
is  to  provide  financial  and  non-
financial  information  to  banks  
external  parties  (such  as investors, 
creditors and tax agencies) and internal 
parties (principally, management) 
(David, 1983; Okoli, 2012). 

Businesses contain transactions 
which generate information for better 
analysis of business performance and 
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accounting information system is a 
delivery system for accounting 
(Kamukama, 2006). Accounting 
information system refers to complete 
collection of business components that 
comprise entire inputs, gathering and 
reporting of financial transactions 
information (Nkundabanyanga, 2004; 
Augustine, Maureen and Jian, 2014). It 
is from this outcome of the system setup 
that backs the production and delivery of 
accounting information system. The aim 
of this information system is to collect 
and store data about transactions in order 
to produce meaningful output for 
decision making (Augustine, Maureen 
and Jian, 2014). 

Entrepreneurship  is  an  effort  to  
recognize  business  opportunity,  create  
the  business  with  innovative  ideas  by 
assuming  all  associated  risks  and  
bring  it  to  reality  for  a  reward  
(profit).  Anyone  who  acts  in  this  
regard  is referred  to  as  an  
entrepreneur.  An  entrepreneur  is  an  
innovator,  risk -taker  and  combinatory  
of  all  production factors to the 
advantages of the society. An 
entrepreneur is very important to the 
economic development of a nation. 
Hence, there exists abundant evidence 
that entrepreneurial opportunities and 

ability are key concepts of 
entrepreneurship. Entrepreneurial traits, 
creativity, innovation, business planning 
and growth management have been 
identified as necessary drivers of 
entrepreneurship (Aruwa, 2004). 
Entrepreneurship is basically the 
exploitation of a business idea through 
owning a private business. Cole (1942 
cited in Akande 2010) define 
entrepreneurship as the purposive 
activity of an individual or a group of 
associated individuals, undertaken to 
initiate, maintain or organize a profit-
oriented business unit for the production 
or distribution of economic goods or 
services. Thus, an entrepreneur has 
become the focal point in economic 
activities. He is viewed as initiator of 
action, a stimulant of socio-economic 
change and development. 
Entrepreneurship can be seen as the 
discovery, evaluation and exploitation of 
opportunities. Entrepreneur may be 
defined as an individual who intends to 
add value to the economy by creating a 
new business venture through the 
utilization of his/her skills, knowledge, 
passion, dreams and desires (Ree, 2001). 
The connecting words in defining 
entrepreneurship from the above authors 
are willingness and enthusiasm. 
Therefore, entrepreneurship can be 
defined as the enthusiasm and capability 
of a person to look for investment 
prospect, create, start and run any 
enterprise productively (Muhammad and 
Andow, 2010). 

A well designed and operating 
accounting system enables an 
organization to manage its most valuable 
resources which is information 
(Adewoye and Akanbi, 2012). 
Accounting system deals with economic 
events or transactions, most of these 
transactions results from day to day 
operations of the business. The business 
transactions can be divided into main 
type, that is, external transaction which 
arises from exchange with the outside 
world such as purchasing or selling 
goods and internal transaction which 
arise from accumulation of the cost and 
assignment of the cost of production 
(Augustine, Maureen and Jian, 2014). 
 
Entrepreneurship 

According to Akande (2012), 
entrepreneurship is the process of 
seeking investment opportunities 
without regards to the resources at ones 
disposal. However, Muhammad and 
Andow (2010) sees entrepreneurship as 
a pre disposition towards the 
establishment and operation of business 
venture by any individual, either alone 
or along with others, including 
government for the sake of making profit 
or social surplus in other to accumulate 
wealth. Given the extent of literature and 
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various definitions, this paper adopts the 
definition of entrepreneurship as the 
ability and willingness of an individual 
to identify business opportunities and 
gather all the necessary resources to 
pursue them, with a view to providing 
benefits for one and others. 

 
Entrepreneurial Decision Making 
Process 
Collin (2004) describes an entrepreneur 
as “a person (or group) who initiates and 
manages enterprising ventures” whilst an 
entrepreneur is seen as “an innovative 
person (or group) in a project situation 
who (re)vitalizes management (the five 
functions) to sustain and strengthen new 
enterprising, establishing or established 
venture”. Such people would be 
displaying purposeful behaviour.  

The purpose of strategic 
management is to enable the 
commencement of new ventures 
(initiation) and the renewal or renovation 
of established ventures (revitalization). 
Corporate renewal is, by Collin’s 
definition, entrepreneurial and the 

people charged with facilitating that 
renewal are entrepreneurs. The process 
by which an individual can determine his 
or her own entrepreneurial desire may be 
called personal renewal. It will now be 
argued that individuals and groups can 
utilize the process of strategic 
management to determine for themselves 
whether or not to be.  

The entrepreneurial decision 
cannot be taken in isolation from the 
environment of the entrepreneur, it is 
believed that it is driven by that 
environment.  The entrepreneur if 
regarded as a “viable system” will both 
be influenced by the environment and be 
seeking to influence it to support his 
purpose and his objectives. The 
environment may be seen as the decision 
context, what may be appropriate in one 
may be highly inappropriate in another,  
although seemingly absurd, 
entrepreneurial ventures do occur and 
succeed, such as the British construction 
company selling sand to countries of the 
Middle East (Okoli, 2012).  

 
Methodology 

Survey research design was used for this 
study. This design was chosen because 
the sample elements and the variables 
that are studied are simply being 
observed as they are without making any 
attempt to control or manipulate them. 
The study area was Ogbomoso, Oyo 
State. The choice of this place was 
premised on the convenience as majority 
of small scale enterprises are located in 
this place and are accessible. The 
population of the study was all small 
scale enterprises of sachet/table water 
making industry whose name appear on 
their association’s register within 
Ogbomoso metropolis.  
Self administered structured 
questionnaire has served as operational 

instrument to collect random sampling 
primary data from 120 out of 287 
registered sachet/table water producers 
in order to examine the effect of 
accounting information on 
entrepreneurial decision making process. 
The independent variable is accounting 
information while the dependent variable 
is entrepreneurial decision making 
process. The study also used secondary 
source like standard records provided by 
the association of sachet/table water 
producers to get insight into the address 
and location of each member. Simple 
regression analysis and Anovawas used 
with the aid of Statistical Package for 
Social Sciences (SPSS) for data analysis.  
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Results and Discussion 
The study aimed at examining the effect 
of accounting information on 
entrepreneurial decision making process, 
investigated how accounting information 
can influence decision making process 
of an entrepreneur and showed how 
proper accounting record keeping will 
facilitate small business survival 
 
Simple Regression Analysis 
Before regression analysis was used to 
achieve the objective of this study, this 
model would be used: 
 Y = α + βX + μ 

Where Y represents the dependent 
variable in the model, which is 
entrepreneurial decision making process, 
X contains the explanatory variable in 
the estimation model. 

In interpreting the result of the simple 
regression analysis, the F-statistic, the 
coefficient of determination and the 
regression coefficient were considered 
and their values are as shown in Tables 
8.1.3.1-3: 

 
Table 8.1.3.1: Model Summary 

α is the constant 
and β represents the coefficient.  
 

Model R R Square Adjusted R Square Std Error of the Estimate 
1 .833a .694 .692 7.275 

a. 
b. 

Predictor: (Constant), Accounting Information 
Dependent Variable: Entrepreneurial Decision Making Process 

 
Source: Field Survey, 2017 

Table 8.1.3.1 above shows the value of 
coefficient of determination (R2) = 
0.694, which implies that 69% of the 
variation in entrepreneurial decision 

making process could be explained by 
the changes in the proper accounting 
information system. 

 
Table 8.1.3.1: Analysis of Variance (ANOVA) 
Model Sum of Square Df Mean Square F Sig. 
1 Regression 
   Residual 
   Total 

14062.633 
  6191.652 
20254.286 

     1 
117 
118 

14062.633 
       52.920 

265.733 .000b 

a. 
b. 

Predictor: (Constant), Accounting Information 
Dependent Variable: Entrepreneurial Decision Making Process 

 
Source: Field Survey, 2017 

From the ANOVA Table 8.1.3.2 and F-
statistic which reveals the value of F 
(265.733) significant at 0.01 confidence 
level. This result therefore, indicates that 

the independent variable (accounting 
information) immensely contributes to 
the variation in entrepreneurial decision 
making process. 

 
Table 8.1.3.3: Simple Regression Analysis Showing the Effect of Accounting Information 
on Entrepreneurial Decision Making Process 

Model Unstandardised 
Coefficient  

Standardised 
Coefficient 

t Sig. 

β Std. Error             Beta  
1 Constant 
   Accounting 
Info 

26.742 
  1.414 

 1.703  
   .087           .833 

15.704 
16.301 

.000 

.000 



Akande, O.O. –Accounting information and entrepreneurial decision making          Technoscience Review, 8(1), May 2017  
 

33 
 

a. Dependent Variable: Entrepreneurial Decision Making Process 
Source: Field Survey, 2017 

 
From Table 8.1.3.3, since the t-value for 
the regression coefficient is significant at 
99% confidence level (t = 16.301, 
P<0.01), it implies that the predictor 
variable (accounting information) makes 
a significant contribution to the 
entrepreneurial decision making process. 
Moreover, the unstandardised simple 
regression model is F = 26.742+1.414β. 
The standardized beta coefficient 
indicates that a unit change in the 
practice of accounting information 
system causes a 83.3% increase in the 
entrepreneurial decision making process. 
 

Tables 8.1.3.1-3 show that the 
accounting information as one of the 
business information system contributes 
to small scale business decision making 
process with (R

Summary of Findings 
The relationship between accounting 
information system and entrepreneurial 
decision making process of small scale 
businesses in Ogbomoso, Oyo State has 
been established as follows: 

2

Accounting information system is a 
predictor of entrepreneurial decision 
making with (β = 1.414, t = 16.301, 
P<0.01). This indicates that accounting 
information system has a significant 
effect on entrepreneurial decision 
making process at 1% level. This result 
is also in line with findings of the study 
carried out by Augustine, Maureen and 
Jian (2014) that accounting information 
as well as basic book keeping practice 
has a positive significant effect on the 
profitability and decision making 
process of small scale businesses. 

 

 = .694, F (1,117) = 
265.733, P<0.01). This implies that 

accounting information system 
influences entrepreneurial decision 
making process. It was revealed that 
sound and proper accounting 
information system if put into use will 
significantly improve the decision 
making process of entrepreneurs. The 
result of this study conforms to Akande 
(2011); Nwaigburu and Eneogwe (2013) 
and Mohd and Mohamed (2013) that 
basic accounting practice or accounting 
information has positive influence on the 
decision making process as well as 
profitability of an entrepreneur. 

Conclusion and Recommendations 
Based on the findings of the present 
study about accounting information and 
entrepreneurial decision making process 
as well as the findings of studies carried 
out by other researchers which indicated 
that there is a positive relationship 
between accounting information system 
and entrepreneurial decision making 
process. The study found that the 
practice and use of accounting 
information system is a great challenge 
among many owners of small businesses 
in Ogbomoso metropolis due to little 
knowledge in book keeping and loss of 
some business records. 
From the regression analysis, the 
coefficient of determination (R2) of 
0.694 indicated that 69% of the variation 
in entrepreneurial decision making 

process could be explained by the 
challenge in accounting information 
system. Furthermore, the Analysis of 
Variance (ANOVA) gave an F value of 
265.733 significant at 1% confidence 
level which implies that the use of 
accounting information greatly 
contribute to the variation in 
entrepreneurial decision making process. 
This further means that there is a direct 
relationship between accounting 
information system and decision making 
process of entrepreneurs. It can, 
therefore be concluded that poor practice 
and use of accounting information would 
lead to poor entrepreneurial decision 
making process while proper practice 
and use of accounting information would 
lead to better entrepreneurial decision 
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making process.In the light of the above, 
the following recommendations may be 
found useful: small scale business 
owners should adopt the practice and use 
of accounting information in their 
business management for better decision 
making and their businesses to progress. 
In addition to that, the businesses that 
have already implemented this system 
should also train their staff in the 
efficient use of the system especially the 
use of computerized systems. It was 

therefore, recommended thatIt was, 
therefore, recommended that small 
enterprise operation in Ogbomoso 
should embrace accounting information 
in order to thrive.Also government 
should come up with policies and 
guidelines that will facilitate the 
implementation of accounting 
information systems in Entrepreneurs  
environment which may include tax 
waivers or tax reductions on equipment 
to be used in this system. 

 
References 

Adewoye, J.O. and Akanbi, T.A. (2012), 
Role of Information and 
Communication Technology 
Investment on the Profitability of 
Small Medium Scale Industry, 
Journal of Emerging Trends in 
Economics and Management 
Sciences, 3 (1): 64-71. 

Akande, O.O. (2010), Performance 
Impact of Entrepreneurial Skills on 
Small Businesses in Lagos State, 
Nigeria. An Unpublished Ph.D 
Thesis Presented to the Department 
of Management and Accounting, 
Faculty of Management Sciences, 
LadokeAkintola University, 
Ogbomso, Nigeria. 

Akande, O. O. (2012), Accounting Skill 
as a Performance Factor for Small 
Businesses in Nigeria. Journal of 
Emerging Trends in Economics and 
Management Sciences, 2(5), 372-
378. 

Akande, O. O. (2011). Accounting Skill 
as a Performance Factor for Small 
Businesses in  Nigeria, Journal 
of Emerging Trends in Economics 
and Management Sciences, 2 (5): 
372-378. 

Ariyo, A. (2007), Accounting 
Predictions of Corporate 
Performance in Nigeria, Zacc 
Ososanya Trust Fund,Accounting 
Research Series, OOU, Ago-Iwoye. 

Arinaitwe, J.K. (2006), Factors 
Constraining the Growth and 
Survival of Small Scale Businesses,  

A Developing Countries Analysis, 
Journal of American Academy of 
Business Cambridge, 8 (2): 167-
178. 

Aruwa, S.A.S (2004), The Business of 
Entrepreneur, A Guide to 
Entrepreneurial Development. 
Journal of Development of Business 
Administration, University of Ilorin, 
2 (1): 112-122. 

Augustine, M., Maureen, K.M. and Jian, 
Z. (2014). Impact of Accounting 
Information on Profitability of 
Small Scale Businesses: A Case of 
Kampala City in Uganda, 
International Journal of Academic 
Research in Management, 3 (2): 
185-192. 

Cole, A.H. (1942): Entrepreneurship as 
an Area of Research, the Task of the 
Economic History Cambridge: 
Harvard University Press.  

Collin, D. (2004). Cost and Management 
Accounting, 6th Edition, London: 
Thomson Learning. 

Cushing, R. and Romney, A. (1984), 
Accounting Information System, 
Wisley Publishing Company, City 
of Publication, USA. 

David, H.L. (1983), Accounting 
Information System: A Control, A 
Control Emphasis, Home Wood 
Ilinois: Richard D. Irwin. 

Ekpenyong, D.B. (1982), “Problem of 
Small Businesses and Why They 
Fail” The Journal of General 
Studies, 3 (1): 102-125. 



Akande, O.O. –Accounting information and entrepreneurial decision making          Technoscience Review, 8(1), May 2017  
 

35 
 

Essien, O.E. (2001), “The Role of 
Development Finance Institutions 
(DFIs) in the Financing of Small 
Scale Industries (SSI), Central Bank 
of Nigeria Publication, September, 
25 (3). 

Kamukama, A.N. (2006). Cost and 
Management Accounting, 1st Edition 

Leonard, A.R. (1986). Accounting 
Information System: A Cycle 
Approach, 2nd

Muhammad, T and Andow, A.H (2010), 
The Impact of Entrepreneurial Skills 
Developemnt Programmes on the 
Performance of Women 
Entrepreneurs in Kaduna State, 
Nigeria, 

 Edition, Harper and 
Row Publishers, New York. 

Mensah, J.V., Tribe, M. and Weiss, J. 
(2007), Ghana: A source of 
dynamism or of subsistence 
income? Wiley Inter Science. 
Journal of  International 
Development, 3 (2) 127-138. 

Mohd, A.H. and Mohamed, D.I. (2013). 
The Role of Accounting Services 
and Impact of Small Medium 
Enterprises (SMEs) Performance in 
Manufacturing Sector from East 
Coast Region of Malaysia: A 
Conceptual Paper, Procedia-Social 
Behavioral Sciences, 115 (2014), 
54-67. 

http://ssrn.com/abstract=1957626. 
Pp. 1-22. 

Nkundabanyanga, K. (2004), Advanced 
Accounting: A Practiced Approach, 
1st Edition: John H.J. 1987, Business 
Contemporary Concepts and 
Practice, 9th

Nwaigburu, K.O. and Eneogwe, V.N. 
(2013), Impact of Accounting Skills 
on Entrepreneurship Education for 
Self-Reliance and Sustainable 
Development: A Study of Selected 
Small Scale Business in Owerri 
Municipal, Imo State, 
Mediterranean Journal of Social 
Sciences, 4 (16): 81-88. 

Okoli, B.E. (2011), Evaluation of the 
Accounting System Used by Small 
Scale Enterprises in Nigeria, The 
Case of Enugu, South Eastern 
Nigeria, Asian Journal of Business 
Management, 3 (4), 235-244. 

Okoli, M.A. (2012). The Use of 
Accounting Information as an Aid 
to Management in Decision Making, 
British Journal of Science, 5 (1): 
204-213.  

Oladejo, M.O. (2008), “Micro Business 
and Entrepreneurship Development: 
Explanatory Accounting 
Procedure”, in Proceedings of 
International Conference on Soio-
Economic Policies and MDGs in 
Africa, Faculty of Management 
Sciences, AAU, Akungba Akoko, 
Ondo State, pp. 366-372 

Ree, E. (2001), Roundtable on 
Entrepreneurship Education for 
Engineers, (October 25

 Edition, Prentice Hall 
International (UK) Ltd London. 

th-27th

Soudani, S.N. (2012), The Usefulness of 
an Accounting Information System 
for Effective Organizational 
Performance, International Journal 
of Economics and Finance, 4 (5), 
119-130. 

 

) 
Stanford Technology Ventures 
Programme. 

http://ssrn.com/abstract=1957626�


Ali and Okpara –Assessment of e-waste management in southwest Nigeria          Technoscience Review, 8(1), May 2017  

37 

 

TECHNO-ECONOMIC ASSESSMENT OF E-
WASTE MANAGEMENT SYSTEM IN 

SOUTHWESTERN, NIGERIA 
 

Ali, G.A1. and Okpara, Ifeanyi2* 
1Dept. of Agricultural Engineering Technology, Federal Polytechnic, Ede, Osun state, 
Nigeria. 
2Dept. of Mechanical Engineering Technology, Federal Polytechnic, Ede, Osun state, 
Nigeria. 
*

Introduction 

Corresponding author: +2348037420127, ifeanyokpara13@gmail.com 
 

Abstract 
The fastest growing waste stream is electronic waste especially in developing 
economies. About 80% of this waste is brought to Asia and Africa for possible disposal 
by the industrialized countries. In Nigeria, due to quest for new electronic devices and 
equipment most of these wastes find their ways into the country. Also, large percentage 
of this imported electronics are not serviceable thereby contributing to the municipal 
waste. The compositions of this e-waste are categorized into hazardous and non-
hazardous. The hazardous substances from the e-waste pose as a threat to human health 
and agricultural soils; while non-hazardous contains precious metals that can be 
recycled for economic benefits. This study therefore examines the e-waste management 
system available in southwestern Nigeria taking into consideration the techno-economic 
values. With the aid of personal interviews, on-spot assessment and content analysis, a 
number of challenges were established. It was observed that there is no formal system 
for managing this e-waste in southwestern Nigeria. However, the study proposed a 
framework for sustainable e-waste management system.  

Keywords: E-waste, Metals, Management system, Technology, Economy 
 

The need to develop a responsible e-
waste management system in Nigeria is 
of utmost importance. The poor level of 
e-waste management in Nigeria is a 
serious concern as it constitutes 
environmental nuisance and thus 
hazardous to health. In developed 
countries the management of e-waste is 
given a top priority but in most third 
world countries it is difficult to replicate 
such despite the fact that the amount of 
e-waste generated in these countries 
keep on growing on daily basis (Sushant 
et al., 2010). Nigeria generates more e-
waste than they can manage, and this 
situation tends to increase with rise in 
income levels, quest for new electronics 

and the economic development of the 
nation.  

E-waste production is on 
increase and at an alarming rate, 
especially in Nigeria where we do not 
have the proper funds or sustainable 
system to manage it. Many developed 
countries find it cheaper and more 
convenient to ship their e-waste to 
Africa, which only adds to the amount 
of e-waste undergoing unsafe disposal. 
Research reports that approximately 
80% of the e-waste of developed 
countries is exported to poor or 
developing countries (Schmidt, 2006). 
Nigeria ranks among the top ten 
importers of e- waste after China. In 

http://www.sciencedirect.com/science/article/pii/S0048969710009915#!�
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Africa, Nigeria is leading and followed 
by Ghana (Robinson, 2009). Without 
proper disposal of the waste generated 
from electronics, chemicals such as 
lead, arsenic, chromium, and dioxins 
may leach into the environment, causing 
environmental degradation and pose a 
threat to humans and animals in the 
vicinity (UNEP, 2009). Unsafe disposal 
of e-waste is a growing problem and the 
environmental effects and human health 
hazards are very serious; a plan needs to 
be established to address this issue and 
avoid the consequences (Park et al., 
2017; Violet, 2008)

The management of E-waste in 
Southwest, Nigeria has not received 
adequate attention despite the fact that 
there is national legislation for e-waste 
management. To make the national 
policy more effective, Lagos state 
developed its own e- waste Policy to 
assist and engage more strategic 
approach in handling e-waste 
management issues (LASEPA, 2012). 
This policy was intended to guide the 
State and other stakeholders on the 
implementation of collective measures 
to address the challenges and 
opportunities of e- waste, for the benefit 
of the nation. This paper therefore, 
assessed the e-waste management 
system alongside the existing 
legislations.

  
E-waste management system 
The available structures for e-waste 
management vary from one country to 
another. The two major types of e-waste 
recycling methods that are used 
throughout the world are formal and 
informal e-waste recycling. Formal 
recycling primarily occurs in more 
developed countries due to the increase 
in the costs necessary to use this 
method. It costs more money to recycle 
the e-waste properly in a formal facility 
than to recycle the e-waste informally. 
Informal recycling facilities are 
primarily used in developing nations. 
Spain has a more prominent system for 
managing e-waste which has been tested 
and found to be effective (Queiruga et 
al., 2012). This system is driven by a 
policy. However, Queiruga et al. (2012) 
identified recycling infrastructure and 
the presence of too many unregistered 
manufacturers as one of the major 
challenge of this e-waste management 
structure.  

. It is worthy of note 
that Nigeria currently generates between 
650,000 and 1,000,000 tons of domestic 
e-waste annually (TERRA, 2016). More 
than 60% of this e-waste is from 
southwestern, Nigeria (TERRA, 2016).   

In some other developed 
countries, e-waste management systems 
are comprised of three components: the 

national registry, collection systems, 
and logistics. The registry can be 
monitored by a variety of agencies and 
is essentially a list of e-waste producers 
with attached collection obligations. As 
for collection, there are two main types 
for e-waste in developed countries: 
collective systems and clearing house 
systems (Sthiannopkao, 2012). In the 
clearing house collection system waste 
businesses, producers, and recyclers all 
participate with the hopes of providing 
their services. As for the logistics of e-
waste disposal there are three main 
avenues: collection by municipal 
collection sites, in-store retailer take-
back schemes, and direct producer take-
back (STEP, 2009). Once the e-waste is 
collected dismantling, pre-processing, 
and end processing occur to ensure safe 
disposal or recycling of e-waste. 
Dismantling and pre-processing only 
require minimally skilled workers 
capable of performing mechanical 
processes with drills and wrenches. 
End-processing requires highly skilled 
workers and complex equipment such as 
integrated metal smelters which can be 
very costly. These intricate systems 



Ali and Okpara –Assessment of e-waste management in southwest Nigeria          Technoscience Review, 8(1), May 2017  

39 

 

have been designed such that the 
handling and disposal of e-waste has 
minimal impact on the environment 
(STEP, 2009).  
Techno-economic analysis of e-waste 
management system in Nigeria 
E-waste contains deposits of precious 
metal estimated to be between 40 and 
50 times richer than ores mined from 
the earth, according to the United 
Nations. Out of this only 10-15 percent 
of the precious metals in e-waste is 
successfully recovered while the rest is 
lost (LeBlanc, 2017). This e-waste also 
contains toxic substances such as lead, 
mercury, cadmium and chromium 
which if not properly disposed or 
processed could be harmful. Proper 
processing is indispensable to ensure 
that these materials are not released into 
the environment.  

In Nigeria, recycling of e-waste 
involves using crude methods; it 
handles about 80% of the e-waste (Fig. 
8.1.4.1). The activities involved in this 
recycling process are shredding, 
burning, and dismantling the products. 
Most times these activities are found in 
backyards shanties and dumpsites. This 
informal way of managing e-waste 
which is prominent in Nigeria should 
not be encouraged because emissions 
from these recycling practices are 
damaging to human health and the 
environment. Formal way of recycling 
(Fig. 8.1.4.2) is not common in Nigeria 
despite the legislation in place for 
managing e-waste. This is the proper 
way of recycling, taking, Health, Safety 
and the Environment into consideration.

 

 

Fig 8.1.4.1: Informal way of handling e-waste 
Source: http://www.mdx.ac.uk 
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Figure 8.1.4.2: Formal way of recycling e-waste 
Source: http://www.weeecentre.com/) (WEEE) Centre 
 
The current E-waste management 
scenario in Southwestern, Nigeria 
indicates that there is no organized or 
formal setting for handling the waste. 
There is no visible oraganised collection 
centers. Most of the wastes are disposed 
along with other wastes. It is also 
observed that there is no recycling 
facility to cater for this waste. The 
available legislation to drive the e-waste 
management in a more formal way is 
not effective. This legislation could only 
be effective if government involve all 
the importers of this electronics in its 
quest to manage the waste. The informal 
sector should also be enlightened on the 
environmental and health effects of 
improper e-waste management. 
 
Framework for managing e-waste in 
south-western Nigeria 
Figure 8.1.4.3 shows the conceptual 
framework for managing e-waste in 
southwestern, Nigeria. It has 
government at centre indicating that 
government has the major role to play. 
To achieve a sustainable e-waste 
management government should 
support for the stakeholder in the 
business of  e-waste management, the 
support should be in form of funding 
and policy implementation. The need 

for government to establish collection 
centers, provide waste recycling 
infrastructure and e-waste management 
structure is indispensible in achieving a 
sustainable and effective e-waste 
management system. There is also the 
need to involve those that import these 
items into the country on how to 
manage the waste their importation 
could generate.  

Environmental agencies should 
be encouraged to live up to standard in 
managing e-waste. The legislation for 
collection, recycling and disposal 
should be enforced. This is the only way 
the e-waste could be properly managed. 
However, the need to educate people on 
the need to properly dispose their e-
waste is very important as most people 
do not know the health implication and 
the benefit therein. Formalizing the 
informal recycling sector by the 
government through legislation and 
funding will also go a long way in re-
position of e-waste management system. 
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Figure 7.1.4.3: Conceptual framework for managing e-waste 
 

Conclusion 

Nigeria needs sustainable policy 
interventions in managing e-waste, 
implement and formalizing the informal 
sector. These will help in promoting 
adequate e-waste management system. 
Adopting the conceptual framework 

will enhance a clear legal framework for 
e-waste collection and recycling. 
Moreso, enforcing legislation on the 
importers will reduce the rate of 
importing electronic scrap into the 
country.
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Abstract 

The study explored the impact of e-waste pollution in Africa, especially on child health. 
Concepts of electrical and electronic waste, contamination by e-waste, e-waste and 
health risks, sources of child exposure at home and surroundings routes to e-wastes 
pollution, dangers attached to e-waste pollution and the challenges of tackling e-waste 
were discussed. The paper advocated the critical need for the intervention of 
government and non-governmental organizations. 
Keywords: E-waste management, Environmental pollution, Child health, Environmental 

health. 
 

Introduction 
The love towards children is natural. 
Yet, they are threatened in the 
immediate surrounding and community. 
Electronic waste pollution is one of the 
challenges facing the 21st

E-waste is any refuse created by 
discarded electronic devices and 
components as well as substances 
involved in their manufacture or use. 
The disposal of electronics is a growing 
problem because electronic equipment 
frequently contain hazardous 
substances. In a personal computer, for 
example, there may be lead in the 
cathode ray tube (CRT) and soldering 
compound, mercury in switches and 
housing, and cobalt in steel components, 
among other equally toxic substances 

(Eugster, Hischier et al., 2007). 
Examples of electrical and electronic 
wastes are 
monitors/computers/motherboards, 
telephones/mobile phones, chips, 
wireless devices/other peripheral items, 
printers, fax/photocopy machines, 
televisions, cathode ray tubes, 
transformers, audio-stereo 
equipment/video cameras, cables, 
lamps, large household appliances (e.g. 
refrigerators and electric ovens and 
cookers). 
 
Typical contamination scenarios  

 century 
society. Electrical and electrical wastes 
pose dangers to child health through 
contamination-related health risks. 
 
Concept of e-waste 

Contamination scenarios include 
dumping sites at or near riverbanks, 
villages situated along rivers that 
receive e-waste, manually 
disassembling and repairing, e-waste 
open burning to extract valuable metals, 
final disposal sites or landfills.

 
E-waste and health risks 
Table 8.1.5.1 presents a summary of e-waste-associated health risks. 
 
 
 

mailto:kubrabadamasi@gmail.com�


Badamasi, B.M. –E-waste pollution impact on child health  in Nigeria          Technoscience Review, 8(1), May 2017  

44 

 

 
Table 8.1.5.1: E-waste-associated health risks 
E-waste 
component 

Processed used Adverse health effects 

Lead Solder, CRT monitor glass, lead-acid 
batteries, some formulations of PVC. A 
typical 15-inch cathode ray tube may 
contain 1.5 pounds of lead, but other 
CRTs have been estimated as having up 
to 8 pounds of lead 

Adverse effects of lead exposure include impaired cognitive 
function, behavioral disturbances, attention deficits, and 
hyperactivity, conduct problems, and lower IQ. These effects are 
most damaging to children whose developing nervous systems 
are very susceptible to damage caused by lead, cadmium, and 
mercury 

Mercury Found in fluorescent tubes (numerous 
applications), tilt switches (mechanical 
doorbells, thermostats) and flat screen 
monitors. 

Health effects include sensory impairment, dermatitis, memory 
loss, and muscle weakness. Exposure in-utero causes fetal 
deficits in motor function, attention, and verbal domains.[85] 
Environmental effects in animals include death, reduced fertility, 
and slower growth and development. 

Cadmium Found in light-sensitive resistors, 
corrosion-resistant alloys for marine and 
aviation environments, and nickel-
cadmium batteries. The most common 
form of cadmium is found in Nickel-
cadmium rechargeable batteries. These 
batteries tend to contain between 6 and 
18% cadmium. The sale of Nickel-
Cadmium batteries has been banned in 
the European Union except for medical 
use. When not properly recycled it can 
leach into the soil, harming 
microorganisms and disrupting the soil 
ecosystem. Exposure is caused by 
proximity to hazardous waste sites and 
factories and workers in the metal 
refining industry. 

The inhalation of cadmium can cause severe damage to the lungs 
and is also known to cause kidney damage. Cadmium is also 
associated with deficits in cognition, learning, behavior, and 
neuromotor skills in children 

Hexavalent 
chromium 

Used in metal coatings to protect from 
corrosion 

A known carcinogen after occupational inhalation exposure. 
There is also evidence of cytotoxic and genotoxic effects of some 
chemicals, which have been shown to inhibit cell proliferation, 
cause cell membrane lesion, cause DNA single-strand breaks, and 
elevate Reactive Oxygen Species (ROS) levels. 

Sulphur Found in lead-acid batteries Health effects include liver damage, kidney damage, heart 
damage, eye and throat irritation. When released into the 
environment, it can create sulphuric acid through sulphur dioxide. 

Brominated 
Flame Retardants 
(BFRs) 

Used as flame retardants in plastics in 
most electronics. Includes PBBs, PBDE, 
DecaBDE, OctaBDE, PentaBDE. 

Health effects include impaired development of the nervous 
system, thyroid problems, liver problemsEnvironmental effects: 
similar effects as in animals as humans. PBBs were banned from 
1973 to 1977 on. PCBs were banned during the 1980s 

Perfluorooctanoic 
acid (PFOA) 

Used as an antistatic additive in 
industrial applications and found in 
electronics, also found in non-stick 
cookware (PTFE). PFOAs are formed 
synthetically through environmental 
degradation 

Studies in mice have found the following health effects: 
Hepatotoxicity, developmental toxicity, immunotoxicity, 
hormonal effects and carcinogenic effects. Studies have found 
increased maternal PFOA levels to be associated with an 
increased risk of spontaneous abortion (miscarriage) and 
stillbirth. Increased maternal levels of PFOA are also associated 
with decreases in mean gestational age (preterm birth), mean 
birth weight (low birth weight), mean birth length (small for 
gestational age), and mean APGAR score 

Beryllium oxide Filler in some thermal interface 
materials such as thermal grease used on 
heatsinks for CPUs and power 
transistors, magnetrons, X-ray-
transparent ceramic windows, heat 
transfer fins in vacuum tubes, and gas 
lasers. 

Occupational exposures associated with lung cancer, other 
common adverse health effects are beryllium sensitization, 
chronic beryllium disease, and acute beryllium disease 

 
Settings of child exposure  
Child exposure to e-waste-related health 
risks could involve burning activities 
and manual dismantling; living in or 
close to houses with recycling activity; 
involvement of children in manual 

sorting and picking of recyclable, 
reusable materials from mixed e-wastes, 
take-home exposure from parents 
working with e-waste (e.g. 
contaminated dust).

 



Badamasi, B.M. –E-waste pollution impact on child health  in Nigeria          Technoscience Review, 8(1), May 2017  

45 

 

 
 
Routes of child exposure 
Child exposure routes to e-waste 
involvement include contamination of 
the surrounding areas, soil, home 
surfaces (e.g. windowsills), and water; 

atmospheric pollution due to burning 
and dismantling activities; inhalation of 
indoor or outdoor fumes; and ingestion 
of contaminated dust and soil, drinking 
water, and food.

 
Challenges to tackling e-waste issues 
The practical examples of challenges to 
tackling e-waste issues are include 
information on exposure is limited, 
children are the most vulnerable, long-
lasting low dose exposure may cause 
diseases after many years, effects occur 

through a mixture  of chemicals and 
different mechanisms, there is high 
evidence of the toxicity of chemicals 
involved in e-waste contamination, and 
social vulnerability in the genesis and 
persistence of the exposure.

 
Conclusion/Recommendations 

To address the issues related to e-waste 
pollution and its impact on child health, 
the study recommends as follows: 
 
At global level 
International agreements and tools for 
action 
Non-governmental organizations 
(NGOs) such as Electronic Waste 
Initiative, Solving the E-Waste 
Problem, Partnership for Action on 
Computing Equipment and E-waste and 
child health initiative should: 

(1) control trans boundary 
movements of hazardous wastes 
and their disposal 

(2) Prior informed consent 
procedures for certain hazardous 
chemicals and pesticides in 
international trade 

(3) Protecting human health and the 
environment from persistent 
organic pollutants (POPs) 

 
At National Level 
At national level Nigerian government 
should: 

(a) engage in Risk management of 
E-waste resources 

(b) response to international 
agreements 

(c) Implement standards, actions 
and programmes one-waste 
toxicant exposures 

(d) Improvedownstream 
monitoringof e-waste  

(e) Reuse andminimization waste 
policies  

(f) “Take back” programs 
(g) Maximize design for repair 

ability, reuse and durable use 
(h) Reduce the use and release of e-

waste  
(i) Reduce toxicity: phase-

outcertain chemicals 
(j) Eradicate child labour within e-

waste 
 
At Local Level 

• Promote good practices in the 
process of recovery and 
recycling  

• Invest in better solutions for 
recyclability and ease of 
disassembly 

• Educate the community and 
workers 

• Educatehealth care providers 
• Surveillance and 

epidemiological vigilance for 
acute and chronic related illness. 
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