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ABSTRACT This paper examines the effect of externalities (environmental pollution) generated by the activities of
the West African Portland Cement Company (WAPCO) PLC in its two plants at Sagamu and Ewekoro on the
profitability of Agricultural production in its areas of operation. To this end, study area is divided into two areas- those
affected by the operation of the factories, and those not affected (control). Farmers were selected from each area for
interview by means of a probabilistic sampling technique. Information was collected by means of a pre-tested
structured questionnaire from both sets of respondents. Costs and returns were estimated for farmers located in each
area; then the probability of farm enterprises as well as the efficiency of resource utilization in the affected area was
compared with those in the control area. The study shows that (i) the main environmental pollutants generated by the
company are dust and noise; thus the inhabitants suffer from air-laden air, cracking of walls of structures as well as soil
and water polluted by dust; (ii) farming was more profitable in the control than in the affected area in both zones: For
example, the estimated net returns accruing to an average farmer in the affected area was #190,524.25 per hectare
while that in the control area was #272,282.20 per hectare; (iii) resource productivity was higher in the control area
than in the affected area. For example, farmers in the control area earned N4.72 for every N1.00 expended on labour
while their counterparts in the affected area earned N2.18; and (iv) farmers in the affected area incurred additional
costs in purifying their water for drinking, attending to their health problems resulting from the activities of the
company and effecting repairs on their cracked buildings. The estimated average cost incurred was N24,000  per
annum. These findings imply that the operations of the company have negative effects on the profitability of farm
production as well as the productivity of agricultural resources in the areas affected by its production activities. Hence,
the study suggests that the relevant government agency, Federal Environmental Protection Agency (FEPA), should
(i) ensure that the company compensates the affected farmers for the damages suffered and (ii) review the maximum
permissible dust and noise emission levels in order to reduce the adverse effects of cement production in the study
area.

INTRODUCTION

There are seven cement producing compa-
nies in Nigeria operating eight works. The West
African Portland Cement Company is currently
the leader in the industry; its two operating
factories with combined installed capacity of 1.6
million tonnes of cement per annum. The two
factories are at Ewekoro (located at kilometer 64
on Lagos – Abeokuta road) and at Shagamu on
the outskirts of Shagamu town on the old Ibadan-
Lagos road

These two cement factories which are sur-
rounded by both residential areas and farm
holdings are selected for this study because of
the complaints from the residents and farmers of
the deleterious effect of cement dust on their
health, buildings and their means of livelihood.

Hence, there is the need to investigate how
beneficial or otherwise is the existence of these
factories to the majority of the inhabitants in the
immediate localities. This is an issue in environ-
mental economics.

Environmental economics is in its infancy in
Nigeria probably because our economy is still
regarded as principally agricultural in nature.
Even in the petroleum industry where environ-
mental pollution is so glaring, emphasis has been
on non-economic issues, hence the political
agitation for huge compensations and rehabili-
tation/amelioration of oil producing environ-
ments. Serious in-depth economic studies need
to be undertaken in respect of environment
degrading activities in oil prospecting, manufac-
turing and even agricultural ventures so that the
nation will be well informed about what policy
measures to take to achieve reasonable balance
between economic growth and development on
the one hand and permissible environmental
degradation on the other.

Study Objective: The objective of this study
therefore is an analysis of the external economies
and/ or diseconomies, if any, on agriculture in
Ewekoro and Shagamu localities resulting from
the existence of WAPCO’s cement plants in these
areas. This is achieved by estimating the relative
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productivity of agriculture and hence income of
farmers in cement dust polluted compared to
unpolluted areas of Ewekoro and Shagamu.

Hypothesis: The hypothesis (Ho) therefore
tested in this study is that the activities of the
cement works do not have negative effects on
the profitability/viability of agricultural produc-
tion in their areas of operation.

The alternative hypothesis (Ha) is that the
cement company’s operations have negative
effects on the income and hence the standard of
living of farmers in the study area.

LITERATURE   REVIEW

The major cement industry pollutant is dust.
Of the many side effects provoked by cement
production activities, the most important and
costly are the following:
(i) reduction in crop yield (Salao et al., 1993;

Rao and Narayanan, 1998; Liu et al., 1997).
For example, Liu et al. (1997) reported that
cement dust decreased the yield of grape and
rice in the vicinity of a cement factory in
China.

(ii) reduction in soil fertility (Sivakumar and
Britto, 1995; Adejumo et al., 1994). Adejumo
et al.  (1994) showed that some toxic heavy
metals like arsenic (AS), lead (Pb,) nickel (Ni),
cobbalt (Co), zinc (Zn), copper (Cu) and
phosphorus (P) were significantly enriched
in the neighbourhood of cement factories in
Nigeria

(iii) destruction of vegetation cover and environ-
mental degradation (Topie, 1999; Hegazy
,1996; Raguotis, 1997). For example, Topie
(1999) indicated that the cement industry was
the main cause of destruction of vegetation
cover and of environmental degradation in
Solin and Kastela near Spilt, Croatia.
Damages to coniferous trees by cement dust
have been reported by Mandre and Tuulmets
(1997)

(iv) acute or chronic health effects; (Syamala and
Rao, 1999; Adejumo et al.,  1994; Fernandez
et al., 1998). Toxic heavy metals listed in (ii)
above have been found to have serious health
consequences for man (Adejumo et al., 1994).
According to Syamala and Rao (1999), man
feeding on plants contaminated with mercury
may suffer from mercury poisoning.

(v) damage to dwellings (Perfettini et al., 1989;
Wasserbauer et al., 1998). Deposit of cement

dust on roofs can cause microbiological and
chemical disintegration of the roofs.
Wasserbauer et al. (1998) indicated that
metabolic process of nitrifying bacteria
(mainly Nitrosomonas and Nitrobacter) on
cement dust which settle on roofs can cause
chemical corrosion of the roofing materials
thereby increasing porosity and weakening
the strength of roofing materials.

(vi) Pollution of water (Ademola, 1998; Zubareva
et al., 1999). According to Ademola (1998)
water quality is dependent on the total dis-
solved substances in it and these substances
when dissolved in water react to change the
alkalinity, pH and hardness of water. Hardness
can affect the suitability of water for drinking
or for use in steam boilers, water heaters,
and in other industrial activities.
This review has indicated that not much work

has been done in the economic quantification of
these external effects, especially in Nigeria. Seems
to be a dearth of economic studies on the external
costs of cement production in Nigeria.

MATERIAL AND METHODS

Data Collection: Data for the study were
collected with the aid of two different question-
naires. One was for farmers in the polluted area
and other for farmers in the non-polluted (control)
area. The questionnaires for farmers were
administered by the investigators but with the
help of agricultural extension agents who
interpreted, where necessary, the questions into
Yoruba, the language of the locality.

In order to obtain good information about
the externalities created by cement production
on agriculture in Shagamu and Ewekoro localities,
the study area in each case was divided into two
(i) area affected by the operations of the company
(target) and (ii) area not directly affected by the
operations of the cement company (control). The
target areas comprise Shagamu, Iperu-Remo and
Ewekoro while Ifo-Ota and twenty seven villages
around Shagamu constituted the control area. A
total of 132 respondents selected by simple
random sampling technique were interviewed -
71 in affected areas and 61 in the control areas.

Analytical Technique: Descriptive and
budgetary methods are used to analyze the data
collected. The descriptive methods include
frequency tables, averages, percentages etc.
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FINDINGS  AND  DISCUSSION

Our analysis starts with an examination of
and relevant conclusions in respect of major
socioeconomic characteristics of respondents.
These characteristics are age, farm size, level of
education, system of farming, family size, years
of farming experience and other sources of
employment exhibited in our data.

Age Distribution: Table 1 depicts the age
distribution of the respondents. The age range
of the target group is 35 to 78 years with an
average of 62 while that of the control group
ranged from 25 to 65 years with an average of 44
years. The data therefore suggest that farming is
left more in the hands of older people in the target
area than in the control area. The most productive
segment of the male population is not in
agriculture in the target in contrast to the control
area and this is likely to have undesirable
implications on farm organization and hence
agricultural production in the affected area.

control farmers have several plots scattered over
different locations. The range for the target
farmers’ farm size is 0.13-10.4ha with a mean of
2.5ha while that for the control farmers is 0.4-6.0
hectares with a mean of 1.78 hectares. The modal
class for the former is 0.5 – 1.0 ha while it is 0.5 –
1.5 ha for the latter. The survey reveals that 22.6%
of the control farmers cultivate less than 1.0ha
compared with 35.5% of the target farmers. This
conforms with expectations as farmers in the
target area are older and less energetic than their
counterpart in the control area. Also, the com-
plaints of the farmers in the target area about the
effect of WAPCO’s activities on agricultural
production and their dwellings may be respon-
sible for lower level of investment in agriculture
in the polluted area.

Family Size: The average number of wives
and children per farmer in the control area are
two and seven, respectively while the correspon-
ding figures in the control area are two and six,
respectively. This indicates a relatively large
family size in both areas; this which may be
attributed to economic reasons - savings on
labour wages and enhanced production capacity.
In other words, differences in productive capacity
between the target and control areas may not be
attributed to differences in family size.

System of Farming: About one-third
(32.26%) of the target farmers practice mono-
cropping in contrast to 0.00% in the control area.
The areas that are more polluted by cement dust
can only support cassava while the less polluted
area can support other crops hence the popularity
of mono-cropping in the target area. The
remaining two-thirds of the target farmers
practice intercropping so as to (i) spread the cost
of cultivation on many crops; (ii) avert the risk of
losing the only one crop in case of unanticipated
hazard and (iii) ensure a variety of food items for
family consumption. All the farmers interviewed
in the control area practice intercropping as most
of them explained that the cost of production is
spread on more enterprises and the risk of losing
the whole crop (in case of pestilence) is averted
by practicing intercropping.

The foregoing implies that investment in
agriculture faces demonstrably a greater risk in
the polluted than in the less polluted area, as
farmers are exposed to greater fluctuation in
production and income in the affected area. In
other words, there is a greater likelihood of farm
income variability in the affected than the control

Table 1: Distribution of respondents by age (in
years)

Target Control
Mean 62 44
Minimum 35 25
Maximum 78 65
Modal range 51-60 41-50

Source: Field survey 2002

Years of Experience: More than half of the
sampled farmers in both target and control areas
have between 10 and 20 years of farming
experience. The mean number of years of
experience was 15 years in both the target and
the control areas. This implies that there was no
significant difference in the average years of
farming experience between farmers in the target
and control areas. In other words, differences in
profitability of crop production between the
target and control areas may not be attributed to
differences in years of farming experience.

Level of Education: As expected the level of
literacy is higher among the control than the
target  area respondents. 67.7% of the farmers in
the control area can both read and write as
compared with only 43.2% in the target area. This
level of education attained by the farmers in the
control area may indicate better chances for more
productive agriculture and better farm organiza-
tion and operation.

Distribution of Farm Size: Both target and
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area. Hence agricultural production should,
theoretically, be more profitable in the polluted
than in the less polluted areas.

Estimated Costs and Returns: Costs and
returns estimated for the target and control
groups are presented in Table 2. The purpose of
estimating these costs and returns is to determine
the effect of externalities generated by cement
production activities on the profitability and
efficiency of farm production in the study area.

The results reveal that the earnings (revenue)
per hectare are higher for control farmers than

their target counterparts. This may mean that
productivity of land in the target area is lower
than that in the control area because of the
activities of WAPCO.  Farmers in the control area
also enjoyed lower cost of production than their
counterparts in the target area; hence there was
higher profitability of farm operations in the less
polluted area than polluted area. The net returns
enjoyed by control farmers are N272, 282.20 as
against N166, 472.55 per hectare realized by target
farmers. This is an indication of the negative
externalities generated by the activities of the

Table 2: Budgetary analysis of enterprises in polluted and control areas.

Item Polluted area Revenue Control area
production

 (i) Average yam production
per  annum at N30/kg 8550.0 256,500.00 324,900.00

(ii) Average maize production at N33.30/kg 1823.2 60,714.30 50,087.20
(iii) Average cassava production per hectare

per cycle at N6000/tonne 209.6 125,7600.00 135,000.00
Item Polluted Control

ANNUAL EXPENDITURE
(A) Yam Enterprise 67,275.00 47,325.00

(i) Labour 82,500.00 82,500.00
(ii) Planting Material
(iii) Transportation and chemicals 5,985.00 12,430.00
(iv) Inputed rent for land

Sub-total 3,000.00 1,200.00
158,760.00 143,455.00

(B) Maize Enterprise
(i)  Labour 26,980.00 21,500.00
(ii) Planting Material 959 1,000.00
(iii) Transportation and chemicals 0,000.00 1,480.00
(iv) Inputted rent for land 1,767.80 600

Sub-total 29,676.80 24,580.00
(C) Cassava Enterprise

(i) Labour 42,709.00 35,170.00
(ii)  Planting Material 2,500.00 5,000.00
(iii) Transportation 14,672.00 22,500.00
(iv) Inputted rent for land 2,032.25 600

Sub-total 61,913.25 62,670.00
(D)  General Expenses

Depreciation charge on equipment and tools 6,000.00 3,000.00
Total Direct Cost 256,350.05 233,705.00

(E)  Cost of Aversion of Externalities
(i) Health 16,332.00 0
(ii)  Water 2,990.00 0
(iii) Repairs (Home) 4,722.70 0

Total Indirect Cost 24,044.70 0

Source: Data analysis

Item Polluted Control
(i) Net Return to management, 442,974.30-256,350.05 509,987.20-233,705.00

Labour and Capital =186,624.25 = 276,282.20
(ii) Earnings per N1 expenditure on  labour 3.33 4.72
(iii) Benefit-cost ratio 1.73 2.182
(iv) Rate of return on investment 0.73 1.182
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cement company. These are the real costs of (i)
poorer quality of soil, (ii) deposition of cement
dust on plant leaves (which lowers their level of
photosynthetic activities), (iii) pollution of water
and air by dust (iv) mandays lost due to health
problems and (v) weakening of foundations,
cracking of walls and eventual collapse of
buildings arising from continuous blasting of
limestone.

The earnings per N 1 expenditure on labour
in the target area is 2.23 as opposed to 4.72
recorded in the control area. For every N 1
expended on crop production N 1.73 and N 2.18
are realized in the target and control areas
respectively. Also, the net income per N 1
expenditure on crop production is N 0.73 and N
1.18 in the two respective area (Table 2).

The estimated net return to management,
capital and labour in the target area was N166,
479.55 per hectare which is considerably lower
than N272,282.20  obtained in the control area.
This is not unexpected as the externalities
generated by the production activities of
WAPCO is expected to
(i) Impose additional costs on the affected

farmers to avert these externalities.  This is
estimated to be N24, 044.70 (per farmer) per
annum in the polluted area..

(ii) engender  loss of labour, which may be total
or a partial through sickness of  a farmer or
that member of his family nursing him

(iii) reduce time allocated to farm operations (by
affected farmers) because of travel time to
collect and prepare herbs ( for traditional
medication) or visit clinics to cure cement
dust-related illnesses

(iv) increase farm production risk- when dust
pollution affects the health of household
members it increases perturbations in avail-
able labour resource which in turn introduces
some degree of uncertainty into farm produc-
tion efforts.

SUMMARY

The objective of this paper is to analyze the
external economies or diseconomies (if any) on
agriculture in Shagamu and Ewekoro resulting
from the activities of WAPCO’s two cement works
in the two towns. The immediate environs of
Shagamu and Ewekoro were chosen as the target
area while some towns and villages a little
distance away were taken as control area for this
study. Simple random sampling procedure used

to select respondents in both areas for interview.
Descriptive statistics and budgetary methods
were used to analyze the data collected. The major
findings are as follows:
(i) The majority of farmers in the polluted area

are within 51-60 age bracket while the modal
age bracket of those in the control area is
41-50 years. This implies that the most
productive age group was not involved in
farm production in the affected area due
probably to alternative wage employment
provided by WAPCO and other companies
situated in Shagamu and Ewekoro.

(ii) Farm production risk seems higher in the
affected than in the control area as soils in
the affected area could only support
cassava production in most cases.

(iii) The cost of crop production per hectare (N
252,450.00) was higher in the affected area
than that (N235,705.00)  in the control area.

(iv) The estimated cost incurred in eliminating
the externalities associated with cement
pollution by an average farmer in the affect-
ed area was N24, 044.70 per annum.

(v) Farmers in the affected area recorded com-
paratively lower crop outputs  per hectare
and hence lower earnings than their coun-
terparts in the control area.

(vi) farm production was more profitable in the
control than in affected area. The net farm
income per hectare in the control area was
N 272,282.20. as opposed to N190,524.24 in
the affected area.

(vii) earnings of labour per hectare per N1
expenditure was 4.72 in the control area
while it was only 2.23 in  the affected area.
In other words, labour contributes more to
the value of output in the control than in
the affected area.

CONCLUSION

The results of this study suggest that the
production activities of West African Portland
Cement Company have demonstrably negative
effects on agricultural production in the area of
study.  The study therefore suggests that (i) the
permissible dust emission level should be
reviewed by Nigeria’s policy makers so that, in
the long run, the adverse effects of cement dust
pollution on agricultural production will be
reduced in the study area and (ii) in the short
run, the company should be made to compensate
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the affected farmers for the costs incurred in
averting the external diseconomies generated by
the activities of its factories.
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