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ABSTRACT: The study examined the impact of laterite mining on the environment in Enugu East Local 
Government Area. Structural equation modeling was used for the analysis in which six latent variables were 
identified and their relationship with the observed variables measured. Survey research method was adopted 
using well-structured questionnaire to elicit information from eligible respondents using purposive sampling 
technique. The formula for unknown population was used to determine the sample size. The hypotheses testing, 
H1 showed that mining activities and loss of business opportunities are strongly and positively related giving a 
standardized estimate of 0.657 and significant at p<0.05. Hypothesis H2 posited a positive relationship with a 
standardized estimate of 0.679 at p<0.05, while H3,H4 and H5, social factors, loss of land and health factors, 
with standardized estimates of 0.497, 0.483 and 0.679,  respectively, also showed strong and positive 
relationship with mining activities at p<0.05. Therefore a very strong relationship was established between 
laterite mining activities and the environmental and socio-economic indices. The absence of mining control 
through appropriate legislations could be implicated as being responsible for this menace, therefore 
government is enjoined to step in and regulate laterite mining as is the case with other important mineral 
resources in the country, to mitigate the impact. 

 

Keywords: Environment, Exploitation, Impact, Mining, SEM. 

 

I. INTRODUCTION 

 

Exploitation of mineral resources in developing African countries, Nigeria inclusive, has taken a dangerous 
dimension since the last two or three decades. Nigeria is a country blessed with vast array of liquid, gaseous and 
solid minerals with high economic benefits. The mining industry has contributed immensely, and still playing a 
leading role, in the national socio-economic growth as a substantial percentage of the internally generated 
revenue (IGR) and foreign exchange earnings is attributable to that. The oil and gas proceeds alone account for 
more than 90% of Nigeria’s annual budget. Nigeria’s economy is heavily dependent on earnings from the oil 
sector which provides about 20% of the GDP, 95% foreign exchange earnings and about 65% of the budgetary 
revenues [1]  
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Solid mineral exploitation equally contributes its own quota in the overall foreign exchange earnings as well as 
IGR. However, the mining of some of these minerals, such as laterite, goes on in the most uncontrolled manner 
without appropriate regulations or legislations to guide its exploitation. Nigeria is endowed with abundant 
deposits of laterite and Enugu has an extensive stretch of high quality laterite extensively used for both building 
and road construction purposes. Most recently, research efforts have developed the use of laterite for partial 
replacement of sand aggregate in concrete production, thus expanding and increasing tremendously, the demand 
and use of laterite for infrastructural development.  

Mineral resources, before they are harnessed, have to pass through the stages of exploration, mining and 
processing [2] citing [3]. For laterite mining, the overburden (top soil) has to be removed in order to reach the 
resource below. In Enugu, the study area, isolated but extensive beds of laterite are the characteristic feature of 
the soil especially along the hills of Udi escarpment and the undulating terrain of the Enugu North and Enugu 
East Local Government Areas. Since laterite is exhaustible in nature, new mining sites are identified on a 
regular basis while old and exhausted sites are recklessly abandoned, thus creating colonies of degraded and 
environmentally anemic landscape with its attendant implications. 

Mining has both direct and indirect environmental impacts. It is a common knowledge that development 
activities have pros and cons. It has the beneficial aspect, which is usually always projected and oftentimes 
disproportionately highlighted and the negative impacts often not given prominence or even completely ignored 
until the damages become obvious. The damages occasioned by laterite mining in Enugu can no longer be 
ignored because the manifest problems have become very obvious. The number of laterite mines has increased 
significantly and have resulted in unprecedented environmental degradation involving the flora, fauna, land, 
underground water and air quality. Where the water table is shallow, the water is contaminated through 
percolation as the abandoned mines sites are turned into refuse dumps and effluent disposal sites. A litany of 
other environmental degradation indices such as biodiversity loss, soil erosion, loss of arable land, loss of 
economic trees, health and other socio-economic problems show-up as a result. It is against this background that 
this study seeks to statistically analyze the impact of laterite mining by developing a relationship model to 
confirm the existence of such impacts.  

 

1.1 Statement of the Problem 

 

Large scale exploitation of laterite in Enugu has given rise to degradation of arable land due to loss of vegetative 
which invariably results in food shortage, decrease in wealth generation and subsequent impoverishment of the 
local host communities, thus stifling their economic growth. When this scenario is created, food security is 
compromised thus creating undue pressure on, and unhealthy competition for other income-generating activities. 
Conflicts and social disorder become imminent. The opencast system of mining, where, according to [3], all the 
vegetation and top soil are removed, the following become inevitable: loss of the beautiful landscape, loss of 
species of fauna and flora, destruction of wildlife habitat and total shutdown of economic activities such as 
farming and hunting, atmospheric pollution and contamination of both surface and sub-surface water. 
Furthermore, due to the uncontrolled manner these illegal miners operate, a lot of damage is done to the 
environment by haphazard pitting and trenching of the ground in many areas [4]. According to [5], mining 
operations are inherently disruptive to the environment whether in small or large scale. There is drastic 
reduction in soil fertility and crop production capacity, land degradation and desertification. In view of the 
aggressive manner in which this activity is going on with new sites springing up almost every day, based on the 
current aggressive development strategy of the State government which require the use of laterite in very large 
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quantities and the fast dwindling arable land for farming and other economic activities, this study became not 
only pertinent but also very urgent and expedient and will create the necessary awareness and stimulate 
government action to regulate as well as work out effective strategy for mitigation to stem the impending total 
environmental decay of the once very beautiful natural landscape of the state capital. 

 

1.2. Aim of the Study 

 

The aim of the study is to assess the impact of laterite mining by developing a model to establish a relationship 
between laterite mining and some socio-economic and environmental degradation indices. 

To achieve this, five null hypotheses were postulated as follows: 

1. H0: There is no significant relationship between Mining Activities and loss of Business Opportunities. 
2. H0: that there is no positive relationship between Mining Activities and Food Challenges 
3. H0: there is no significant relationship between Mining Activities and Social Factors 
4. H0: there is no positive relationship between Mining Activities and Loss of Land 
5. H0: Mining Activities are not significantly related to Health Factors. 

 
 

1.3 Study Area 

The study area is Enugu East Local Government Area of Enugu State not easily distinguishable from the 
metropolitan city. The area is blessed with good arable soil, interesting landscape and excellent climatic 
conditions. The whole of Enugu State has a mean daily temperature of 26.7oC (80.1oF,[5], with an average 
annual rainfall of around 2000 millimetres (79in), which arrives intermittently and becomes very heavy during 
the rainy season [7] The area has a beautiful rolling green hills which are now being threatened by this mining 
activity. Agriculture is the basic economic activity of the people and this, if nothing happens to check the 
menace of the laterite miners, will gradually disappear as the arable lands are fast being depleted. 

 

 

II. RESEARCH METHODOLOGY 

 

The population of the study did comprise different categories of target respondents who lived within the affected 
areas. Since it was not feasible for the researcher to know the population of people in the affected areas, it 
became necessary to use the formula for unknown population to determine the sample size. Thus, the formula 
derived from z distribution is as in equation (1), 

 

                                      N  =    z2pq        ……………………………….(1) 
                                                   e2    
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where z is the standardized score corresponding to 95% confidence level, p is estimated proportion of (success), 
ie population (0.5), q is the estimated proportion of failure (1-p) while e is proportion of sampling error (0.048). 
The value of n is therefore expressed in equation (2), 

 

 

                    n      =    (1.06)2(0.5)(0.5)        …………………………… (2) 
                                    (0.048)2     

 

Therefore, 416 questionnaires were distributed to the target respondents based on purposive sampling strategy to 
ensure that only those who are sufficiently knowledgeable about what could be happening within their 
environment were used. The questionnaire items were designed using 5 point scale in which ‘Strongly agree’ 
=5, ‘Agree’ =4, ‘Undecided’ =3, ‘Disagree’ =2 and ‘Strongly disagree’ =1. Out of the 416 copies of 
questionnaires distributed, 400 were returned and analyzed. The remaining unused 16 copies were discarded 
because some were not properly filled while others were affected by other related issues. 

 

III. DATA ANALYSIS 

 

Demographic details show that 248(62%) of the respondent were males while 152(38%) were females. 
Regarding age groups, 21(5.3%) of the respondents were within the age of 18 – 25 years, 83 (20.8%) were 
within the age of 26 – 33 years, 77 (19.3%) were within 34 -41 years while 119 (29.8%) were within 42 – 49 
years of age. Further, 100(25%)were within the age 50 and above. Details of the marital status equally revealed 
that 301 (75.3%) were married while 99 (24.7%) were single. For highest educational qualification, 8 (2%) 
belonged to the category of first School Leaving Certificate, 69 (17.3%) obtained SSCE/GCE, 69 (17.3%) of the 
respondents obtained NCE /ND certificates while 174 (43.5%) obtained BSc /HND. At The same time, 62 
(15.5%) had master’s Degree while 18 (4.5%) were PhD certificate holders. These results show that the bulk of 
the respondents were sufficiently knowledgeable and of appropriate age appreciate what happens within his or 
her environment. 

 

3.1 Structural Equation Modeling (SEM) 

 

SEM was used to explain the relationships among the multiple variables. Structural Equation Modelling 
examines the structure of interrelationships expressed in a series of equations that take the form of series of 
multiple regression equations. In SEM, two important model analyses are carried out. These are the 
measurement model and the structural model. 

The measurement model expresses the relationships that exist between the latent constructs or variables and 
their observed variables otherwise called the measurement variables, (ie, the extent to which they measure the 
latent variables), while the structural model expresses the relationships between constructs. 
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3.2 Measurement Model for Confirmatory Factor Analysis 

 

 

 

FIGURE 1  Unstandardized Estimates 
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 Table 1. Standardized Factor Loadings 

 

CONSTRUCTS MEASUREMENT 

 VARIABLES 

STANDARDIZED 

ESTIMATES 

COMPOSITE 

RELABILTY 

AVERAGE VARIANCE 

EXTRACTED 

MACT 

(Mining Activities) 

V1 

V2 

V3 

V4 

0.736 

0.760 

0.786 

0.748 

 

 

0.844 

 

 

0.574 

LBO  

(Loss of Business 
Opportunities) 

V6 

V7 

V8 

 

0.800 

0.816 

0.648 

 

 

0.801 

 

 

0.575 

FCH 

(Food Challenges) 

V9 

V10 

V11 

0.636 

0.712 

0.779 

 

0.753 

 

0.506 

SF 

(Social Factor) 

V13 

V14 

0.643 

0.739 

 

0.647 

 

 

0.480 

 

LOL 

(Loss of land) 

V22 

V23 

0.893 

0.702 

0.782 0.645 

HF 

(Health Factor) 

V15 

V16 

V17 

V18 

 

0.625 

0.742 

0.665 

0.621 

0.759 0.443 

 
 
 

               Table2. Inter-Construct Correlation Matrix 
 SF LOL HF FCH LBO MACT 

SF 1.000      
LOL .157 1.000     
HF .366 .470 1.000    
FCH .190 .382 .456 1.000   
LBO .199 .366 .448 .627 1.000  
MACT .225 .280 .428 .395 .425 1.000 
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The researcher performed confirmatory factor analysis. For the purpose of ascertaining convergent validity, the 
researcher did check the loadings of the items measuring their respective constructs, however, some of the items 
with small loadings were deleted as means of further improving the model fit (TABLE 1). It was observed that 
all the standardized factor loadings were greater than 0.6 i.e. 0.621 – 0.893.  Thus, they are adjudged moderate. 
Very importantly too, all the factor loadings were statistically significant P<0.05 confirming convergent 
validity.  To ensure discriminant validity (the extent to which the latent variables account for the observed 
variables), the square roots of all the Average Variance Extracted (AVE) were greater than all the inter-
constructs co-relations. Further, the same inter-construct co-relations were less than 0.8 which met the threshold 
requirements of [8] Thus, the constructs were identified as having distinct features. The evidence for 
discriminant validity was revealed in the inter-construct co-relation matrix shown in TABLE 2, which confirms 
the distinctiveness of each construct. For composite reliability (the degree of consistency of the items measuring 
the latent variables), shown in table 1, the factors exceeded 0.6 and are therefore considered reliable. 

 

3.3 Goodness of fit. 

Regarding the goodness of fit, Chi-square value x2 /df = 2.91, Goodness of Fit Index (GFI)=0.93, Adjusted 
Goodness of Fit Index (AGFI) = 0.91, Parsimony Fit (PRATIO) = 0.89, Root mean Square Error of 
Approximation (RMSEA) = 0.078.All the Goodness of Fit Indices shown above were quite moderate to justify 

the model used in this research. 

3.4 Structural Model for Hypotheses Testing      

 

 

Figure 2  Unstandardized Estimates 
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IV. RESULTS OF THE HYPOTHESES TESTING 

Hypothesis one (H1) stated that Mining Activities and loss of Business Opportunities are positively related; 
standardized estimate is 0.657 and significant at P<0.05. Thus, there is enough statistical evidence to conclude 
that the relationship between   two of the constructs is significant. 

Hypothesis two (H2)   posited that there is positive relationship between Mining Activities and Food Challenges; 
standardized estimate is 0.679 and significant at P< 0.05. Therefore, there is sufficient statistical evidence to 
conclude that there is positive relationship between mining activities and food challenges which is significant. 

Hypothesis three (H3) claimed that there is positive relationship between Mining Activities and Social Factors; 
standardized estimate is 0.497, P<0.05. Therefore, this relationship is significant based on statistical evidence. 

Hypothesis four (H4); there exists a positive relationship between Mining Activities and Loss of Land; 
standardized estimate is 0.483, P<0.05. The relationship is significant based on statistical evidence 

Hypothesis five (H5); Mining Activities and Health Factors are positively related; standardized estimate is 
0.679, P<0.05 .The statistical evidence shows that the relationship is significant.  

 

Table 3. Hypotheses Testing 

PATH HYPOTHESES STANDARDIZED 
COEFFICIENT 

p value 

Mining Activities (MACT) and Loss of Business 
Opportunities(LBO) are positively related 

H1 0.657 0.000 

There is positive relationship between mining 
activities(MACT) and food challenges(FCH) 

H2 0.679 0.000 

There is positive relationship between mining 
activities (MACT) and social factor(SF) 

H3 0.497 0.000 

There exists a positive relationship between mining 
activities (MACT) and loss of land(LOL) 

H4 0.483 0.000 

Mining activities (MACT) and health factor (HF) 
are positively related. 

H5 0.679 0.000 

 

A strong relationship exists between mining activities and loss of business opportunities since the open cast 
system adopted by the miners involves the removal of the vegetation cover before mining thus destroying the 
entire vegetation including economic trees. The wild animals are chased away from their natural habitat thereby 
putting an end to hunting. The entire area is left with sparse vegetation and thorny trees thus exacerbating 
erosion and surface run-off. Furthermore there is loss of land and food challenges, as confirmed by the strong 
relationship established in the relevant hypotheses. Mining laterite involves using heavy machinery and impacts 

the surrounding environment [9].The use of these machinery causes air and noise pollution. Particulate matter is 
generated during the actual mining as well as during the transportation process and this saturates the air, 
polluting it even as it spreads beyond the immediate vicinity of the mining site which is hazardous to health. 
Hypothesis H5, confirms this strong relationship between laterite mining and health. The drilling, blasting and 
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traffic movement generate noise across the entire mining environment too. All these take severe toll on the 
health, psychological and emotional stability of the residents around the mining sites.The resulting scarcity of 
arable land generate conflict between land owners and the miners as no compensation is considered in the entire 
scenario which has obvious social implications addressed by hypothesis H3.In a nutshell, laterite mining 
activities have been strongly linked to all the environmental degradation indices considered in this study. 

 

V. CONCLUSION 

Laterite mining has become a serious threat to the bio-geophysical environment. The vegetation, the ecosystem 
as well as the biodiversity of the mining area are viciously attacked by this singular economic activity which 
only looks at the benefits without considering the negative environmental consequences. Laterite is exhaustible 
and non renewable and so when a laterite deposit is exhausted, the miners migrate to another area to continue 
their business without any remedy whatsoever to the earlier damaged and degraded areas, thus creating pockets 
of degraded lands spread across the entire landscape of the host community. The diverse use of laterite has made 
it a highly sought for commodity for building and other construction purposes such as production of stabilized 
laterite earth bricks and blocks, sub-base for road construction and earth filling for building foundation. It is 
equally rich in aluminium and iron. Therefore effort should be made to control, by legislations, just like other 

important mineral resources, the exploitation in a more environmentally friendly manner. 
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                                          APPENDIX 

Construct   Measurement variables 
MACT V1: Manual excavation  

V2: Mechanical excavation 
V3: Surface mining 
V4: Deep mining 

LBO V6: Deforestation 
V7: Loss of economic trees 
V8: Loss of wild life  

FCH V9: Reduction in agricultural productivity 
V10: Food security 
V11: Loss of fertility 

HF 
 
 

V15: Noise pollution  
V16: Air pollution 
V17: Water pollution  
V18: Contamination  of surface and ground water   

LOL V22: Increase in gully erosion  
V23: Loss of natural land scape 

SF V13: Conflict between land owners and miners  
V14:lack of compensation 

 

 

 


