
RJCES Volume 1 [4] October 2013 www.aelsindia.com  74 | P a g e  

 
 
 
 

 
 

An Empirical Analysis of Socio-Economic and Physical Factors 
Affecting Industrial Water Demand in Enugu Urban Area, Nigeria 

 
Ezenwaji E. E. 1, Enete, I. C. 2 , Eduputa B. M.3 

1,2 Department of Geography and Meteorology 
Nnamdi Azikiwe University, Awka 

Phone: 08033609088 
Email: emmaezenwaji@gmail.com 

2Email: ugwuenete@yahoo.co.uk 
3Department of Environmental Management 

Nnamdi Azikiwe University, Awka 
Email: bedeeduputa@yahoo.com 

 
ABSTRACT 

The aim of this study is to determine the factors affecting the industrial water demand in Enugu urban area, Nigeria. 
Towards achieving this aim, 300 questionnaires were designed among which 298 were administered to the industries, 
one to the State Water Corporation and another to the State Ministry of Commerce and Industry. All these generated 25 
independent variables which were subjected to multivariate analysis using the Principal Component Analysis (PCA). The 
result shows that the PCA was able to collapse our 25 variables to seven underlying ones. Interpretation of the result was 
made as well as the policy implications of the study. 
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INTRODUCTION 
In Nigeria as in most developing countries, a high percentage of industries are located in urban areas. The 
reason according to [1] is because of the concentration of infrastructural facilities in the urban areas with 
the resultant neglect of the rural areas. Some of the infrastructures that attract industries in the urban 
areas include availability of electricity, labour, good transport and road networks, available market, 
ample water supply etc. As long as these infrastructures are perceived by industrial investors to exist in 
the urban areas, industrial establishments will continue to be an observable feature of the urban areas of 
developing countries. The state of these infrastructures in the urban areas have also been extensively 
discussed [2, 3, 4, 5, 6, 7, 8]. However, [9], [10] and [11] have all discussed the poor state of water supply 
in our urban areas. It is indeed not surprising that since over a decade, there has continued to be a steep 
downward trend in the quality of water supply to many urban areas in Nigeria. Some State capitals in 
Nigeria have not enjoyed regular water supply since they were made capital cities reflecting in the 
situation where there is now a wide gap between water demand and supply. This position has forced 
consumers to turn to alternate sources which are short of hygienic and access standards. 
Industries, therefore, lack the provision, of adequate water supply which is an important infrastructure 
requirement for their operation. This is a big problem because, water is used virtually everywhere in 
many manufacturing industries, for either it is used as an industrial input or in the cleaning of various 
components of industrial machines within the premises. Water shortages have compelled some industries 
to operate below their installed capacities, a situation that has negatively affected both the economic 
growth of the urban centres where they are located and the entire country. 
In Enugu urban area, many industries hardly obtain enough water from the State Water Corporation, 
while others are not even supplied. To combat these shortages, industries have developed their own 
private sources especially boreholes, the construction and frequent maintenance of which are often 
associated with heavy financial expenditure, which are usually too heavy for them to bear, forcing them at 
times to transfer a considerable percentage of the cost to consumers. The obvious consequence of this is 
the high cost of these industrial products in the market making their prices most of the time too high. The 
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consequences that stick out of this include (i) Industries that set prices without monitoring the 
customer’s reaction to the prices suffer as they may price themselves out of the market leading to their 
closure (ii) The growth of the regional economy suffer because people loose their jobs and whatever is 
the contribution of the industry to the society will now cease.  From the foregoing, it could be seen that 
even when all other factors of industrial location are available in an urban area, lack of adequate water 
supply always pose a big challenge to its development. In fact, both the present level of public water 
supply to the industries and the quantity sourced by the industries themselves together represent less 
than 50% of the industrial water demand in Enugu urban area [12]. It is based on this realisation, that we 
intend to intensively search into the factors determining this disparity, its extent and spatial character of 
the deficiencies. 
 
MATERIALS AND METHODS 
Area of Study 
Enugu urban area is located approximately between Latitude 06° .30`N and 06°.40`N and Longitudes 
07°.20`E and 07°,35`E and has an area of 145.8sqkm [13]. It has three Local Government Areas, namely, 
Enugu North, Enugu South and Enugu East. 

 

Geologically, Enugu lies in the eastern Nigeria sedimentary basin which is underlain by such formation as 
the Enugu shales, Lower coal measure and False bedded sandstones. Its relief consists of the escarpment 
zone in the west and the plains and lowlands in the east. The climate of the city is the tropical wet and dry 
type according to the Koppen’s climatic classification system. Rainfall which lasts for 9 months (March – 
November) has a high annual total that hovers around 1700mm. It has a population of 772,664 according 
to 2006 National Census [14] and a projected population of 902,437 in 2010, using the prevailing growth 
rate of 3% per annum. 
Industries are located in various parts of Enugu urban area, although Emene industrial estate is 
designated according to town’s master plan for the location of industries in the city. Some of the 
industries located in the estate are Emenite, Anambra Motor Manufacturing Company (ANAMCO), Eastern 
Plastic Company, Central Building Products, Sunrise Flourmills, Hadis Bromedal, Harbetex Paints etc. 
while other industries such as Fruit processing and canning industries, Flour mills, Feed mills, Bread and 
confectionaries, Wine manufacturing, Pharmaceutical companies, motor manufacturing, ceramics and 
pottery manufacturing are seen both in Emene and other parts of the city.    
Data Collection 
Data were collected for this study between March and June 2010. Important respondents interviewed 
were the Enugu State Water Corporation regarding the quantity of industrial water supplied each month, 
State Ministry of Commerce and Industry for the number and locations of industries in the town while the 
industries themselves supplied the quantity of water they demand per day and how they are supplied. 
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From the industries also we gathered a range of socio-economic and physical factors affecting water 
demand in the industries. These data were collected by using 300 questionnaire we designed for  
the purpose, oral interviews and field observations were equally employed. Altogether, questionnaire 
were administered to 13 different types of industrial establishments in the town. These 13 industrial 
types have 95 industries within them which are in different parts of Enugu. Simple random sampling 
technique with random numbers was employed because of the scattered location of the industries in the 
town. The basic sampling unit (BSU) adopted is an industry, defined as a building where goods are 
produced. It is, however, only wet industries i.e. those that make use of enormous water in their industrial 
operation that were selected for interview. At the end of the exercise, twenty-five factors were identified 
as affecting the industrial water demand in Enugu urban area. The coding, description and parametization 
of these factors are presented in Table 1.    

TABLE 1: Variables in the Analysis Industrial sector 
S/N NAME OF VARIABLE VARIABLE 

LABEL 
METHOD OF PARAMETIZATION 

1 The Biological water 
quality standards of 
the industry 

QUALITY Water quantity of an industry measured in terms of zero bacteria per 100ml was 
valued at one (1), while the value above the standard is valued at 0 (zero). 

2 Number of industries 
that operate with 
Private supply 
sources. 

PRIV The number of industries that operate with private water sources was recorded. 

3 The number of hours 
the industry opens in a 
day. 

OPEN Recorded average number of hours that the industry opens for a day was recorded. 

4 The number of days 
the industry opens a 
week. 

WEEK The average number of days the industry opens per week was recorded. 

5 The type of 
manufacturing 
industry. 

TYPE This refers to the type of manufacturing industry in terms of size. The Small Scale 
industries, demand less water that the large scale industries. In parametizing this 
variable, we ranked the small and large scale industries in geometrical sequence to 
depict  the magnitude  of the differences in the use of water between the two. The 
large scale industries were ranked 3 (three) medium scaled industries 2 while 
small scale industries were ranked 1 (one).  

6 The location of the 
industry in the town. 

LOCA This means the geographical area where the industry is located in the urban area. It 
is, however, expected that industrial not in the estate lack water more than those in 
industrial estates. Based on this, we assigned 2 (two) to those industries that are 
located in the industrial areas and 1 (one) to the ones not located in the areas. 

7 Number of workshifts 
per day in the 
industry. 

SHIFT The number of workshifts is an  indication of number of customers the industries 
receive per day. It is therefore likely that large number of customers demand and 
consume large quantities of water. The number of workshift was recorded as 1,2, 3 
and so on. 

8 Whether or not the 
industrial 
establishment is 
metered. 

METER We parametised this variable by assigning the value of 1 (one) to the industries 
with meters and 0 (zero) to industries without meter. 

9 Whether or not the 
industrial 
establishment has 
flush toilets. 

FLUSH Where industries have flush toilets the value of 1 (one) was assigned, where there 
was no flush toilet, the value of 0 (zero)  was assigned. 

10 Whether or not the 
industrial 
establishment has 
showers and baths 

SHEBA Where industries have showers and baths the value  of 2 (two) was assigned and 
where there are no showers and baths, the value of 0 (zero) was assigned and 
where only showers and baths exist one (1). 

11 Quantity of water used 
for $processing of 
industrial raw 
material. 

PROC The amount of water  used in the processing of the industrial raw material was 
recorded by the respondents in litres and parametised  as follows: 
0 – 500 litres - 1 
501 – 1000 litres - 2 
1000 – 2000 litres - 3 
2100 – 3000 litres -  4 

12 Total quantity of water 
used by the industry 
per day. 

TOTAL The total quantity of water used by the industry per day as was reported by the 
general manager. 

13 Quantity of water used 
by the industry for 
general  cleaning per 
day.  

CLEAN The average quantity of water used by the industry for general cleaning per was 
parametized as follows: 
> 5000 litres = 10 
2,500 – 5,000 litres = 8 
1,500 – 2,500 litres = 4 
500 – 1,500 litres = 2 
> 500 litres = 1 

14 Geographical Area AREA If customers come from a distance of more than 5kms, the value of 3 was assigned; 
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served by the industry. for a distance of 3kms a value of 2 (two) and below .3kms a value of 1 (one). 
15 The age of the 

manufacturing plant. 
AGE The age of the industrial plant as was reported by the respondents in years. 

16 Whether or not water 
is recycled in the 
industrial 
establishment  

RECY If the industrial water is recycled, the value of 1 (one) was assigned, if it is not 
recycled the value of 0 (zero) was assigned. 

17 Number of staff in the 
industrial 
establishment. 

STAFF The number of staff as was reported by the respondents were recorded and graded 
as follows: 
> 2000 = 10 
100 – 199 = 8 
50 – 99 = 4 
25 – 49 = 2 
> 25 = 1 

18 Number of staff per 
worshift. 

WOSIF The number of staff working per shift in the establishment as indicated by the 
respondents was recorded. It was parametized as follows; 
> 100 = 10 
50 – 99 = 8 
25 – 49 = 4 
10 – 25 = 2 
> 10 = 1 

19 Average number of 
customers in the 
industry per day. 

CUSTO 
 
 
 
 
 

The average number of customers per day in the industrial establishment as 
indicated by the respondents was recorded and categorized as follows: 
> 10,000 = 10 
800 – 999 = 8 
700 – 899 =6 
500 – 699 = 4 
300 – 499 = 2 
100 – 299 = 1 

20  Number of hours in 
peak sales period  

PEAK The number of hours in peak sales period in the industrial establishment as 
indicated by the respondents was recorded. 

21 The average of 
customers in peak 
sales period. 

CUSP The average number of customers in peak sales period as indicated by respondent 
was recorded. 
> 700 – 10 
500 – 199 = 8 
300 – 499 = 6 
100 – 299 = 4 
> 100 = 2 

22 Number of days the 
establishment does 
not open for business 
in a week 

DAYS The number of days the establishment does not open for business was recorded as 
indicated by the respondent. 

23 Cost of water from the 
Public water supply 

COST The amount of money spent by the industrial establishment on water supply from 
the public source in as indicated by the respondent was recorded in Naira: 
> ₦50,000 = 10 
₦20,000 – 49,999 = 8 
₦10,000 – 19,999 = 6 
₦8,000 – 9,999 = 2 
₦5,000 – 7,999 = 1 

24 Cost of maintaining 
private water  source. 

PRIVATE The cost of maintaining private water source in as indicated by the respondent was 
recorded in Naira and parametized as follows: 
> ₦100,000 = 10 
₦50,000 – 49,000 = 8 
₦25,000 – 49,000 = 6 
₦12,500 – 2,500 = 4 
₦6,000 – 1199 = 2 
> ₦12,000 = 1 

25 Coost of purchasing 
water from vendors in 
2004. 

VENDOR The amount of money spent by the industrial establishment on water supply from 
vendors as indicated by the respondents was recorded in Naira. 
> ₦100,000 = 10 
₦50,000 – 999 = 8 
₦25,000 – 49,999 = 6 
₦12,500 – 2489 = 4 
₦6,000 – 1199 = 2 
> ₦6000 = 1 

 
Data Analysis 
Data generated in the previous section were analysed through the use of Principal Component Analysis 
(PCA) which is a powerful statistical technique often used in social and environmental science 
investigations to determine the relationships between a large body of variables. PCA was, therefore, used 
to collapse our large number of variables to significant components explaining the underlying dimensions 
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of industrial water demand in the area [15, 16]. It was performed with the aid of the University of 
Nigeria’s IBM 4361 mainframe computer because of their complex nature. 
At the end of the analysis, a correlation matrix of the 25 predictor variable of industrial water demand 
was achieved (Table 2). 
 

TABLE 2: Correlation Matrix of the 25 Predictor Variables in the Industrial Sector 
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0.919 
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0.187 

-0.257 

-0.257 
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-0.476 
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0.731 
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Ezenwaji et al 



RJCES Volume 1 [4] October 2013 www.aelsindia.com  79 | P a g e  

-0.281 

0.104 

-0.332 

-0.036 

0.029 
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0.069 

0.108 

-0.160 

-0.359 
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0.348 
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0.000 
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0.241 
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1.00 
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0.341 
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0.376 
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-0.257 

0.502 

0.122 
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1.00 

 
RESULTS AND DISCUSSION 
Table 2 presents the matrix of interrelationship of the variables in the industrial sector, the matrix shows 
that  some of the independent variable  were highly correlated with each other, while others exhibited 
very weak correlations. For example, variable Priv (Whether or not the industry has private water supply 
source) was strongly and positively correlated with the variable Type (the type of manufacturing 
industry), the variable Open (the number of hours the industry opens for business) was strongly correlated 
with the variable  Peak (the number of customers in the establishment per day). Furthermore, variable 
Staff( number of staff in the establishment) was also strongly correlated with Wosif (number  of work 
shifts in the establishment).  This meant that the total number of staff in the establishment  determines the 
number of the  work shifts in the establishment. Also some of the independent variables were weakly 
correlated. For example the variable Quality (the Biological water quality in the industry) was poorly 
correlated with the variable Main (cost of maintaining private wells); Meter(whether or not the industrial 
water supply is metered) was poorly correlated with Days (the number of days the industry does not open 
in the week). The variable age (the age of the manufacturing machines) was weakly correlated with the 
variable Peak(number of hours in the peak sales period). These relationships are expected. For example 
whether or not the industrial water supply is metered should not relate with the number of days the 
industry does not open for business. Conversely the number of staff in the establishment should closely 
be associated with the number of work shifts in the establishment etc. Because of these autocorrelations, 
we did not have any other choice than to employ PCA to remove them so as to achieve a new set of 
orthogonal variables, that are linear composites of the original variables. Table 3 shows the new variables 
called the Principal components which were derived by rotating the areas in the multidimensional space 
created by the original set of variables by varimax technique. Consequently, seven principal components 
were achieved which are discussed as follows 
 
Table 3: Rotated Principal Component Matrix of Factors of Water Demand in the Industrial Sector* 
S/N VARIABLES COMPONENTS 
  I II III IV V VI VII 
1 QUALITY  -0.004 -0.556 0.399 0.007 0.222 0.509 0.122 
2 PRIV 0.309 0.786 0.220 0.128 -0.247 0.228 -0.002 
3 OPEN -0.009 -0.006 -0.004 -0185 0.824 -0283 -0.263 
4 WEEK 0.457 -0.408 0.113 0.146 0.550 -0.486 0.008 
5 TYPE 0.322 0.887 0.144 0.003 0.001 0.130 -0.002 
6 LOCA -0.001 -0.847 0.002 0.006 0.000 0.117 0.330 
7 SHIFT 0.476 0.785 0.006 0.136 0.004 0.145 0.200 
8 METER 0.289 -0.364 0.573 -0.362 0.043 0.006 0.009 
9 FLUSH 0.182 0.264 0.005 0.005 0.009 0.882 0.005 
10 SHEBA 0.850 0.189 -0.153 0.147 0.006 0.068 -0.108 
11 PROC 0.263 0.194 -0.005 0.869 -0.152 0.164 -0.114 
12 TOTAL 0.197 0.004 -0.135 0.895 0.173 0.198 0.003 
13 CLEAN 0.881 0.252 -0.190 0.005 0.000 0.124 0.008 
14 AREA 0.489 0.155 0.504 0.353 0.004 0.009 -0.389 
15 AGE 0.847 0.330 0.294 0.203 -0.133 0.119 0.009 
16 RECY 0.368 0.249 0.369 -0.432 -0.127 0.134 -0.317 
17 STAFF 0.002 0.001 0.917 0.003 -0.141 0.009 0.285 
18 WOSIF 0.007 0.003 0.924 -0.130 -0.008 0.008 0.354 
19 CUSTO -0.122 -0.009 -0.163 -0.557 0.170 -0.395 -0.450 
20 PEAK 0.005 0.005 -0.009 0.137 0.953 0.001 0.309 
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21 CUSP 0.292 0.135 0.007 -0.278 -0.275 0.308 0.328 
22 DAYS 0.006 -0152 0.000 0.240 -0.206 0.458 0.279 
23 COST 0.545 0.002 -0.638 0.004 0.348 -0.003 0.004 
24 MAIN 0.275 0.288 0.195 0.008 0.194 0.177 0.832 
25 VEN 0.131 0.192 0.117 0.574 0.143 0.313 0.450 
 EIGENVALUE 4.08 3.92 3.59 3.12 2.59 2.52 2.50 
 % EXPLAINED 16.3 15.70 14.4 12.5 10.4 10.1 10.0 
 CUM% 16.3 32.0 48.4 58.8 69.2 69.2 89.4 
         
*Significant loadings are +/-0.60 
 
The components achieved are interpreted as follows: 
Component 1 has an eigen value of 4.08 and accounts for 16.3% of the total variable explained. Three 
variables namely Sheba (whether or not the industrial establishment has showers and baths), Clean 
(quantity of water used by the industry for general industrial cleaning per day) and Age(age of the 
manufacturing machines). All these three variables have high positive loadings as follows: Clean (+0.880), 
Sheba(+0.850) and Age(+0.847), component I thus describes the impact of industrial facilities on high 
water demand. This component is therefore identified as the influence of facilities on industrial water 
consumption. As shown in Table 3, component II has an eigenvalue of 3.92 and accounts for 15.70% of 
the total variance. Four variables namely Priv(whether or not the industry has a private water supply 
source), type(the type of manufacturing industry) shift(number of work shift in the industry per day) and 
loca (the location of the industry in the town) have high loadings on this components. However, three of 
these variables have high positive loadings and they are type(+0.887) priv(+0.786) and shift(+0.785), 
while variables loca has a high negative loading of -0.847. This component describes the impact of the 
type of water sources and number of work shifts on the type of industry – small scale industries for 
example mostly source their water from the municipal supply and very often operate a single shift 
system. The reverse is the case for large scale industries. The component is therefore, identified as the 
type of industry. Component III has an eigenvalue of 3.59 and accounts for 14.4% of the total variance. It 
has high positive loadings on two variables, namely Staff (number of staff in the industrial establishment) 
and Wosif (number of staff per work shift). One variable Cost (cost of buying water from supplementary 
sources per day) has a high negative loading (-0.638) on this components. The strongest loading score of 
+0.924 is found on the variable Wosif, followed by +0.917 on staff. What this variable is highlighting is 
the crucial influence of the numbers of workers on the industrial water demand. The component is 
therefore, labelled the size of the industrial workforce. Component IV has an eigenvalue of 3.12 and 
explains 12.5% of the total variance. It has positive loading (+0.895) on the variable Total (total quantity 
of water used by customers per day) and (+0.869) on variable Proc (amount of water used for the 
processing of industrial raw materials). The positive signs indicate that there is a positive relationship 
between this component and the variables. We have identified this component as water requirements 
for industrial activities. Table 3 shows that component V has an eigenvalue of 2.59 and account for 
10.4% of the total variance. This component has only one high positive loading on +0.953 on variable 
Peak (number of hours in the peak sales period). The positive sign shows that a direct correlation exists 
between the components and the variables. This further shows that as the number of hours in the peak 
sales period increases, so will the water demand increases in the sector. This component describes the 
impact of peak sales time on the quantity of water demand in the industry. The component therefore 
describes the influence of peak sales period. Component VI has an eigenvalue of 2.52% and account for 
10.1% of total variance. The strongest positive loading (+0.882) is found on variable Flush (whether or 
not the industrial establishment has flush toilet). The component is describing the presence of water 
consuming amenities in the industrial establishment. Our investigation revealed that many industries 
have a lot of water consuming infrastructure. When the entire loadings are carefully examined, it is easy 
to notice that the component has no other value over ±0.509 on any variable. It is therefore, easy to 
identify this component as the availability of water consuming toilet facility. Component VII has an 
eigenvalue of 2.50% and explains 10.0% of the variance. It has a high positive loading (+0.832) on 
variable Main (cost of maintaining private water source). What this positive sign is indicating is that there 
exists a positive relationship between the cost of maintaining the private source of water and water 
demand in the industry. Again when the entire loadings are carefully examined, it is again easy to notice 
that the component has no other value above ±0.450 on any other variable except main. It is necessary to 
identify this component as the cost of maintaining private water source.      
Summary of the Discussion 
In summary it could be seen that our analytical model has clearly indicated the relative strength of each of 
the new seven variables. The magnitude of industrial water consumption accounts for the highest 
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contribution of 16.3% of the observed industrial water demand in Enugu urban area. This factor is closely 
followed by the type of industry with a relative contribution of 15.7%. The contribution of this second 
factor is only 0.6% less than the first. The same scenario is observed for others. For example, size of 
industrial workforce (14.4%), quantity of water requirements for industrial activities (12.5%), influence of 
peak sales period (10.4%), availability of water consuming amenities (10.1%) and cost of maintaining 
private water source (10.0%). Their contributions are very close to each other suggesting they are all 
important factors to the explanation of industrial water demand. Altogether, the seven variables 
contributed 89.4% to the observed variation in the sector. The relative importance of the seven variables 
are shown in Table 4. 

Table 4: Relative Importance of the factors affecting industrial water demand in Enugu 
Component  Factor  Relative 

contribution  
Cumulative % 

I Influence of facilities on industrial water demand   16.3 16.3 
II Type of industry  15.7 32.0 
III Size of the industrial workforce 14.4 46.4 
IV Water requirements for industrial activities  12.5 58.9 
V Influence of peak sales period 10.4 69.3 
V Availability of water consuming toilet facility 10.1 79.4 
VI Cost of maintaining private water sources  10.0 89.4 

  
Form Table 4, it could be clearly seen that the first factor – the influence of facilities on industrial water 
consumption accounts for the highest contribution of 16.3% of the observed water demand in the 
industrial sector of Enugu urban area. Also we had earlier found that the type of water consuming 
facilities especially in wet industries is an index of industrial water demand [17]. However, during our 
fieldwork we observed that the reasons why industries do not demand equal amount of water was traced 
to the number and type of facilities in the industry. An example is Harbetex paint industry, a small scale 
manufacturing outfit was found to consume more water per day because it has a large number of water 
consuming facilities than Eastern plastics company which is a bigger industrial outfit. Also the second 
factor which is the type of industry contributed 15.7% to the observed variation and this reveals that the 
contribution of the first factor and the second are quite close. This implies that the second factor has a 
strong influence on the industrial water demand. Some industries like the minerals, beer and paint 
industries are naturally water consuming and therefore will demand more water for their industrial 
production than for industries that require water only for sanitary activities. This factor is followed by the 
size of industrial workforce with 14.4%. The industrial workforce is at times employed as a proxy 
variable for the size of the industry itself showing that all things being equal, industries that have more 
workers will be bigger than those with few workers. 
Spatial structure of industrial water demand 
From our analysis, the structure of industrial water demand in Enugu urban area indicate that – GRA, 
Trans-Ekulu and Uwani have facilities of industrial water demand as the most important component. This 
component also has the highest loading in the entire Enugu. The significance of this factor is that it shows 
that an area with few industries may have a record of more consumption than the area with large number 
of industries. The difference may more lie on the number and types of water facilities in the industry than 
on any other factor.  
The second factor of water demand is the type of industry. This factor is seen in three areas namely 
Emene, New Haven and Achara layout. These districts are the ones with large concentration of industries 
so it is not surprising that this factor dominates as the most important. The interpretation is that 
industries of a particular type especially those referred to as wet industries which could be found in great 
numbers in certain areas would demand more water than in areas where they are few. Some of these 
industries demand excessively large amounts making it difficult for demand requirements to be satisfied. 
[18] In his study of industrial water demand in Johannesburg, South Africa identified this factor as the 
most important factor determining the industrial water demand and concluded that varied types of 
industries, demand different amount of water for their industrial activities.  
Another factor which is the size of the industrial workforce dominates all other factors in Ogui New Layout. 
Here there are many medium scale industries with large number of workers. During the field 
investigation we saw a bakery house with over 60 staff and another industry, the ice cream factory with 
about 102 staff. In our own estimation these industries have large numbers of industrial workforce 
compared to their sizes and this is one of the central reasons why such industries demand large amounts 
of water. 
The next factor is the water requirements for industrial activities which is the most important factor in 
Awkunanaw district. This factor contributes to industrial water demand because many industries located 
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in this district are mostly those that consume water in almost all their activities. Our observation in the 
field is that there are many Paint industries as well as Bread and confectionaries industries in this area. In 
fact these two types of industries constitute over 70% of all the industry in these areas. Almost every 
activity in these identified industries make heavy demand on the industrial water supply. 
The next factor, influence of peak sales period is highest only in Ogui urban. In this district there are so 
many industries that demand highest quantity of water at their peak sales period.  The explanation for is 
that more customers are expected to visit the industries at the peak sales period and this will place heavy 
water demands them as they will strive that their production at this period meet the demand of the 
customers. Again the large number of customers at this period will make heavy demands on some water 
consuming hosting facilities such as flush toilets, wash hand basins etc.  
The next factor, availability of water consuming amenities is the most prominent factor in Independent 
Layout and it is only in this district that the factor is dominant. The reason is that the few industries 
located here are large scaled pharmaceutical and ceramic industries. These industries daily host visitors 
who make persistent use of water consuming amenities available in them.  
Cost of maintaining water sources is a factor that dominates in Abakpa Nike area. There are too many 
private water sources especially shallow wells being used by the industries. The cost of maintaining these 
private sources are most of the time too high that some small scale demand ventures in Abakpa Nike find 
it difficult to cope with. This gives rise to the situation where the described quantities of water may not be 
sourced from the wells which could lead to poor water supply to the industries. 
We have tried to discuss the spatial structure of industrial water demand and from there understand that 
the urban area is not a homogenous water demand entity. There is indeed some spatial considerations 
that should be drawn into the water supply plan of the town. This finding is again in line with that of [19] 
that the residential water demand in the town exhibits distinct spatial structure. 
 
THE POLICY IMPLICATION OF THE STUDY 
The result of this study present some policy implications. One, is that the spatial disposition of the 
industrial water demand requires that both the State Water Corporation and the Manufacturing 
Association in the town should come together to design an acceptable water supply plan for the town. 
This proposition is necessary because while the State Water Corporation has the technical and 
managerial knowledge, the manufacturers Association has the ability to source the basic water demand 
and supply data necessary for the development of such plan. 
There is also every need to encourage industrialists to form an industrial Water Consumer Association 
(IWCA). This will enable the development of an institutional framework to be used by the State Water 
Corporation in the administration of industrial water supply thus ensuring that industrial water services 
and responsibilities are devolved from individual industry. 
One of the identified factors of industrial water demand in Enugu urban area is the cost of maintaining the 
water sources. The basic water sources being used by the industries are the boreholes and shallow wells. 
The State Water Corporation should be interested in knowing the total number of such boreholes and 
wells to help build the data base with a view to encoding them in such State Water database. This will 
help to maintain environmental stability of the area by regulating the draw rate of such boreholes and 
wells. Limiting of the draw rate will no doubt limit the cost of maintenance of such water sources. 
Another factor of note in the industrial water demand in Enugu is the type of industries. To ensure a good 
sector development, the Enugu urban master plan should not only designate an area as an industrial 
estate as is the case now, but such an estate should be established in more than one districts with each of 
the districts harbouring a mixture of dry and wet industries. Given the extent of the current problems of 
inadequate level of water services in industries in Enugu, both in quantity and quality, the challenges of 
improving the situation is both enormous and urgent. In this regard the State Government should provide 
an emergency fund to deal with the problem in the short run, while utilizing this short run period to 
strengthen IWCA  to take ownership of water supply projects within and around all industrial 
establishment.  
   
CONCLUSION 
We have in this paper, empirically determined the relevant factors contributing to industrial water 
demand in Enugu urban area. The isolation of the relevant factors by our model reveals that all the seven 
factors contribute very closely to one another, a situation that shows that they are all important 
explanatory factors to the industrial water demand of Enugu urban area. Government should pay close 
attention to industrial water demand of the town, because, the present lukewarm attitude has forced the 
industries to source their own supply, a situation that has resulted in the indiscriminate construction of 
boreholes with severe environmental consequences. Again the imposition of enormous financial burden 
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on industries in developing and maintaining their individual water sources is not healthy as some 
industries do not have the capacity to cope with this burden resulting in poor water supply to such 
industries. This necessitates a call on the State government to seek ways of revolutionalizing its water 
supply administration and management. Water is important in industries and when the public or private 
supplies fail to meet their expectations, the consequence goes beyond the closure of the industries to 
serious negative effect on the overall economy of the region and the nation.  
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