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Abstract: Many places in Libya rely on low-quality water sources 
for agriculture such as in Wadi El-Shees Al-Jabal Al-Akhdar, Libya. 
The present study analyzed the socio-economic impacts of using the 
wastewater drainage on the farming populations. A "with-without" 
methodology was employed, comparing 30 farms using polluted 
water (mixed with wastewater) with 30 control farms using non-
polluted water. Data were collected via face-to-face interviews using 
a standardized questionnaire. Results indicated no significant 
demographic differences between the two groups. However, farms 
using polluted water incurred significantly higher cultivation costs 
(e.g., for soil additives) and veterinary expenses. While crop yields 
were similar, revenues were significantly lower in the polluted area 
due to diminished crop quality and lower market prices. 
Consequently, average annual farm income was substantially lower 
for families in the polluted site (70,871 D.L.) compared to the non-
polluted site (116,287 D.L.). Despite a compensatory increase in off-
farm income, total family income remained significantly lower in 
the polluted area. Furthermore, families using polluted water 
reported a higher incidence of water-related diseases, leading to 
increased healthcare costs. The study concludes that wastewater 
pollution has severe negative socio-economic impacts, reducing 
agricultural profitability and compromising human health. It 
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1. Introduction 

The use of urban wastewater for agricultural production is receiving increased attention in 
many parts of the world due to the increasing scarcity of freshwater resources and high cost 
of food (Mutengu et al., 2007). Those issues are of great importance in semi-arid and arid 
countries such as Libya which experiences severe water scarcity (El-Barasi & Saaed, 2013) 
available for drinking and agriculture. Hence, many places in Libya rely on low-quality water 
sources such as wastewater drainage for crop cultivation and animal husbandry (Hamad, 
2012) as in the study area in Wadi El-Shees near Al-Bayda in Al-Jabal Al-Akhdar, Libya. The 
present study was conducted to analyze the socio-economic characteristics of the farming 
populations in the study area. The study also assessed the socio-economic impacts of using 
the wastewater drainage on the agricultural activities of those populations.  

2. Methodology 

The with-without approach (Karki, 2004) was adopted to achieve the study objectives because 
Wadi El-Shees branches into two adjacent tributaries. The farms around the first tributary 
acted as the control (non-polluted) site of the pollution impacts because they are irrigated 
using water which is not contaminated with the wastewater discharge. The second tributary 
was labelled the polluted branch because it has farms using water mixed with wastewater 
discharge. A stratified systematic sampling method was applied to selected 60 farms which 
were subdivided to 30 farms from the non-polluted site and 30 farms from the polluted site. 
The socio-economic data collection relied on face-to-face interviews conducted with the 
household heads of the farming families in the study area using a standardized questionnaire 
(Awad, 2006).  

3. Results and Discussion 

The socio-economic analyses indicated substantial similarities between the two study sites in 
demographic characteristics (e.g. family composition and education), resource ownership 
(e.g. labor and land) and farming activities (crops and livestock) (Table 1). This is concrete 
evidence of the suitability of subdividing the study populations into two groups, one from the 
polluted site while the other from non-polluted site. The results also showed that crop 
expenses were significantly higher in the polluted farms as more additives are needed to 
abate the pollution impacts. Although the yields of most crops were similar between the two 
study sites, the crop revenues were higher for the non-polluted farms. The farmers attributed 
that to the deterioration in the yield quality, especially for fruit crops such as apples and 
peaches which reduced their selling prices. The pollution also has negative impacts on the 
animal husbandry in the area with higher veterinary costs in the polluted area which 
compromised their market value. Farm income was consequently higher in the non-polluted 
site. 

The farmers in the polluted sites had substantially higher off-farm income because they 
needed to compensate for their reduced farm income. Nonetheless, their family income 
remained much lower than the families in the non-polluted site. Hence, farm income remains 
the most important income source in the study area (Table 2). 

Table 1: Family composition and resources 

underscores the urgent need for a wastewater treatment system in 
Wadi El-Shees to protect livelihoods and public health. 
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Location 
Non-polluted  
 n=30 

Polluted   
n=30 

Family composition 

Number of adult males per family 
(age: 14-60 years) 

4.03a 
(±1.49) 

3.50a 
(±1.91) 

Number of adult females per family 
(age: 14-60 years) 

4.30a 
(±1.56) 

4.07a 
(±1.90) 

Number of children per family (age 
< 14 years) 

3.14a 
(±1.30) 

2.83a 
(±1.97) 

Number of old people per family 
(age > 60 years) 

0.60a 
(±0.38) 

1.75a 
(±0.38) 

Family labor resources 

Family labor capacity in man 
equivalent 

10.94a 
(±3.46) 

9.17a 
(±2.79) 

Land and animal resources 

Total cultivated land 
17.37a 
(±4.58) 

13.94a 
(±5.04) 

Major crops Barley, Apple, Peach 
Barley, Apple, 
Peach 

 Main livestock Sheep, cattle, chicken 
Sheep, cattle, 
chicken 

 

Table 2: Family income and its sources 

Location 
(D.L / year) 

Non-polluted  
 n=30 

Polluted   
n=30 

Farm income 
-Per family 

116286.59a 
(±29801.98) 

70871.17b 
(±9890.51) 

-% of family income 93.80 83.89 

Off-farm income 
-Per family 

7686.67a 
(±1653.21) 

13611.88b 
(±1832.09) 

-% of family income 6.20 16.11 

Family income 
123973.26a 
(±11446.03) 

84483.05b 
(±1299.34) 

Figures in parentheses are 95% confidence interval of the mean 

a,b Similar letters show no significant difference at 95% and different letters show 
significant difference using Mann-Whitney test 

The pollution impacts on the farmers in the study area go beyond the farm income as there 
were apparent effects on their health. This was evident in the disease patterns (Figure 1). The 
families in the polluted area experienced higher incidences of water-related diseases. This 
was also reflected in the healthcare costs, which were much higher for the families living along 
the polluted branch. 
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Figure 1: Most common diseases 

4. Conclusions 

The pollution of wastewater drainage has substantial negative impacts on the farming 
populations in Wadi El-Shees as indicated by the reduced farm income, increased cultivation 
costs and disease patterns. The results of this study provide clear evidence of the urgent need 
to establish a wastewater treatment system in Wadi El-Shees. It is crucial to eliminate the 
negative impacts of pollution on the farming activities which is the main source of livelihood 
of the populations living in Wadi El-Shees. It is also needed to protect their health. 
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