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ABSTRACT 

Ethiopia (Horn of Africa) is one of the poorest countries in the world and the eastern zone of Tigray 

region is one of the most food insecure parts of the country due to erratic climate with recurrent 

drought, roughed topography, extensive land degradation, soil erosion, local traditions, lack of income 

generating activities outside agriculture, little investment in agricultural development, end of border 

trade, etc.  Different development actors have been taking several initiatives including small-scale 

irrigation schemes, promotion of vegetable growing, introduction of improved crop varieties and 

development of the livestock resources. However how for these interventions helped the farmers in 

increasing the production and productivity is unknown due to dearth of studies.  Hence this paper 

focused on the impact of agricultural development interventions in increasing productivity of vegetable 

crops eastern zone of Tigray Region. Out of the 6 districts in the zone, two districts have been selected 

for the study by considering different criteria such as (a) Food insecure areas (b) Presence of different 

development actors (c) Irrigation potential. Within the two districts, three villages have been selected as 

research sites. For the selection of sample HHs, stratified random sampling technique was used. Finally 

119 farmer households were selected (including 61 male and 58 female) for eliciting the information to 

accomplish the research. Statistical Package for Social Science (version 20) was used to analyse the 

collected data. For analysing vital data like income from irrigated vegetable production, boxplot, 

histogram, means, standard deviation techniques were used. In order to test the distribution, the 

Kolmogorov - Smirnov Test for normality was adopted. To identify the determinants of productivity, 

regression model was applied and 13 selected independent variables were included. The results indicate 

that the ownership of irrigable cropland is little different from that of the rain-fed crop lands for male 

and female household heads. On average, a household grows 4 - 5 different kinds of vegetables in their 

irrigated land. The benefits obtained from irrigated crop production are much higher than the rain fed 

agriculture. The mean productivity is 907.03 Birr per 1,000 square meters of irrigated land and is much 

higher (6 times) than that of rain fed crops. Also net income obtained by households who cultivated in 

their own cropland is significantly higher than the households who sharecrop the cropland out. 

Regression results show that out of 15 variables included in the model five variables; size of the irrigable 

land, participation in training program on irrigation techniques, sharecropping out of the irrigated land, 

assistance for acquiring irrigation equipments and the number of visits by extension workers are the 

significant variables explaining the productivity. Finally it is concluded that irrigation development 

intervention has a positive results in increasing the producition and productivity of vegetable crops in the 

study area. 
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1. Background and Rationale 

For most of the people in Ethiopia, crop production is adequate for only 6 - 9 months of the year, 

and nutritional deficiencies are an important cause of death. Between 5 and 15 million Ethiopians 

need food aid annually (IFAD, 2014). But Ethiopia is not a poor country in water. The challenge is to 

keep and preserve the precious water resource when it falls abundantly from the sky and then to 

store it and distribute it wisely for efficient use.  Ethiopia's mean annual rainfall reaches 

approximately 1090 mm. However, 70% of the total arable land receives less than 750 mm, while 

an estimated 110 billion cubic meters of rainwater annually are lost through surface runoff. The 

ground water resource is impressive as well, estimated at 4.6 billion cubic meters (UN OCHA, 2013). 

Ethiopia's water potential is huge and harnessing it is the challenge facing by the government and 

the people. As in many African countries, the potential for irrigation is underutilized, because of 

many socio-economic reasons. For example in Tigray, only 6% of the potential irrigable land is 

utilized (Tigray Regional State, 2011).  

 

Thus, irrigation development plays a crucial role in reducing poverty and increasing food security. 

The government of Ethiopia is also taking up small scale irrigation development as a main strategy 

in order to achieve food security. The irrigation structures which are most commonly being 

implemented include communally managed structures (such as earth dams, river diversions, and 

spate irrigation systems) and also individually managed structures (like rain water harvesting ponds 

or ground water shallow wells). According to International Fund for Agriculture Development 

(2014), the cumulative experience has shown that farmer-managed irrigation contributes usefully 

to food security through enhanced crop production and farmer incomes. Moreover, the duration 

needed to achieve full impact of the investments in irrigation development necessitates a long 

period of donor commitment and a strong partnership between the Government and other 

stakeholders.  

The eastern zone of Tigray is generally considered to be one of the most food insecure parts of 

Ethiopia. The reasons are many, and can be categorized as (a) Physical factors such as erratic 

climate with recurrent drought, roughed topography, extensive land degradation, soil erosion, (b) 

Sociological factors like high percentage of women-headed households, local traditions, and (c) 

Economical factors such as lack of income generating activities outside agriculture, little investment 

in agricultural development, end of border trade, etc.  Due to border conflict between Ethiopia and 

Eritrea and the displacement of several thousands of people in the area has further aggravated the 

situation. 

Faced by the difficult food security situation, the local authorities, helped by International Donors 

(Irish Aid), as well as different NGOs, have been taking several initiatives for emergency 

rehabilitation and development interventions in the area. More household specific agricultural 

development programs and packages have been introduced in the different districts, mainly 

focusing on introduction of small-scale irrigation schemes, promotion of vegetable production,  
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introduction of improved crop varieties and development of the livestock resources. However, 

what extent such irrigation development has increased the productivity of vegetable crops in the 

study area is unknown due to lack of studies. Hence this paper made an attempt to answer the 

question; whether irrigation development interventions implemented in the study area helped in 

improving the productivity of vegetable crops or not?. 

2. Objectives of the Study 

The overall objective of this paper is to assess the impact of irrigation development interventions in 

improving the productivity of vegetable crops in the study area. 

Specific objectives 

 To understand the cropping pattern of vegetable crops in the study area 

 To analyse the production and productivity of vegetable crops in the selected study cites 

 To compare the productivity of vegetable crops in rain-fed as well as irrigated farms 

 To dig out the determinants of the productivity - in terms of gross margin – for small-scale 

irrigated vegetable production  

3. Methodology Adopted 

Tigray region is one of the 11 National Regional States of Ethiopia and is situated in the northern 

part of the Ethiopian highlands, bordering with Eritrea. Administratively, the region is divided into 6 

zones, comprising a total of 35 districts and 660 villages. The total area of the region is about 

54,000.00 km2 with a total population of 4,449,000 (Tigray Regional State, 2007). 82% of these 

people are living in the countryside, where they are involved in small-scale subsistence farming. The 

research was undertaken in the Eastern zone, out of the 6 districts in the zone, two districts have 

been selected for the study by considering the criteria: (a) Food insecure areas (b) Presence of 

different development actors (c) Irrigation potential in the area. Within the two districts, three 

villages which have high potential in irrigation have been selected as research sites. From each 

sites, sample households (HHs) were selected randomly. 119 households (61 male and 58 female) 

were selected for the research purpose.  

Statistical Package for Social Science (version 20) was used to analyse the collected data. 

Descriptive statistics such as boxplot, histogram, means, standard deviation etc. were used for 

analysis.  In order to test the normal distribution, the Kolmogorov - Smirnov Test for Normality was 

used. For those data sets are normally distributed, we could use a standard test in order to search 

for significant differences between different groups of data. For data sets that are not normally 

distributed, statistical differences between groups of data were tested using a non-parametric test 

in the SPSS program. In order to identify the determinant factors for the productivity (in terms of 

gross margin) of irrigated vegetable crops, regression model was applied. The productivity of 

vegetable crops was taken as dependent variable and 13 selected determinants were included as 

explanatory variables. For those explanatory variables that didn’t have a mathematical value, the 

‘dummy’ method was used in order to make the regression model fit. 
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4. Results and Discussion 

4.1 Socio-economic profile of Respondents 

The average household size of the sample is 5.9 persons and this number is higher for the male HHs 

(6.9) than female HHs (5). As it is observed, the education level of the HHs in the study area is very 

low (about half of all HHs are illiterate). The situation is worse for the female HHs, where 64% 

cannot read or write (compared to 34% for the male HHs). Marital status of female headed HHs 

shows that, 53% of them are divorced, 38% are widowed, 7% are unmarried and 2% separated from 

the husbands. 33% of the female HHs declared that they do not have their own house. This figure is 

high in relation to the male HHs which is only 7%. It is quiet common for female HHs to have 

children outside of marriage after the divorce. Widowed women experience a high social status in 

the community, especially if their husband was a soldier. Unless they take the initiative to share 

their property to their children, they have the full ownership of all household assets, including land. 

Compared to the divorced female HHs, the average land ownership of the widowed HHs is 10% 

higher. Important assets are house, cropland and livestock (especially oxen). The ownership of 

these assets is an indicator for the economic status of the households and also determines their 

possible livelihood strategies.  

4.2 Ownership of Land 

Male HHs owns an average 0.350 hec of rain-fed croplands as compared to 0.209 hec for female 

HHs. Thus the landholding for male HHs seems around 30% higher than that of female HHs. 

However, statistical t-test showed that this should not be considered a significant difference. The 

ownership condition for the irrigable cropland is little different from that of the rain-fed crop lands. 

93% of the respondents among male HHs own irrigable cropland while it is 74% for female HHs. 

With regard to the average landholding for the irrigable lands, for male   headed HHs it is 0.107 hec 

while for female HHs it is 0.088 hec, which is around 20% less (t-test showed that this is not a 

statistically significant difference). The income obtained from irrigation activities depends of course 

on the size of the irrigable land and the efficiency of the production system. The distribution of the 

irrigated area by male and female HHs is presented in Table 1.  

Table 1: Irrigable land available for vegetable crops (for both HHs) 

 Male HH 
(n = 57) 

Female HH 
(n = 44) 

All HH  
(n = 101) 

0 – 500 square meters 18 (32%) 16 (36%) 34 (34%) 
501 – 1000 square meters 20 (35%) 16 (36%) 36 (36%) 
1001 – 1500 square meters 6 (11%) 6 (14%) 12 (12%) 
1501 – 2000 square meters 01 (2%) 01 (2%) 02 (2%) 
2001 – 2500 square meters 10 (18%) 04 (9%) 14 (14%) 
2501 square meters or more 02 (4%) 01 (2%) 03 (3%) 
Mean size of the irrigable land 1,074 m2 880 m2 988 m2 

Source: Primary data 

As shown in Table 1, the mean size of the irrigable land for male HHs is higher (1,074 m2) than 

female HHs (880 m2). In order to see whether this difference is statistically significant, first to check  

 



  Eduved                                                                                  ISSN 2348-6775 (Online) 

  International Journal of Interdisciplinary Research                               2349-5480 (Print) 
 

 
25                                                            Vol. 3 issue 01 Jan 2016 

whether the data are distributed normally. Using the Kolmogorov - Smirnov Test for Normality in 

the SPSS, we conclude with a 95% confidence interval that the data are not normally distributed.  

Since the data are not normally distributed, a Non Parametric Test for 2 independent Samples 

(Mann-Whitney Test) was used to test the significance of the difference between the means. This 

test indicates with a 95% confidence interval that the two means are not significantly different (P-

value for null hypothesis = 0.267). Although the area of irrigated croplands among the male and 

female HHs is not significantly different, this does not yet allow us to conclude that their benefits 

are not significantly different, since there are many other factors to be taken into account and 

many women HHs are also not using the irrigable land by themselves. 

4.2 Vegetables cultivated in the Irrigated Lands 

Another main component of the irrigation development intervention is the crops that are grown on 

the irrigated land (mostly vegetables). Figure 1 shows the kinds of vegetables grown by the sample 

households that are involved in irrigated crop production. On average, a household grows 4 - 5 

different kinds of vegetables in their irrigated land. Most common vegetables are onions, potatoes, 

cabbage, tomatoes, and carrots. Vegetables that appear only occasionally on the irrigated lands 

include kosta (a local kind of spinach), lettuce (salata) and red beat. Few households also try to 

grow fruits or spices. In fact, with regard to the different kinds of vegetables that are grown, there 

is also much variation from one village to the other. One of the important factors seems to be the 

accessibility of the area. If a village is difficult to access by road, the farmers will generally have less 

diversity of vegetables on their irrigated lands. In Bahera Siheta village, for example, which is the 

most inaccessible of the three villages in the survey, maize for home consumption is the 

predominant type of crop grown by the households. 

 

Figure 1: Vegetables cultivation in irrigated croplands 

Since the benefits obtained from irrigated crop production are much higher than the rain fed 

agriculture at the regional level, the development of small-scale irrigation activities is taken as an 

important strategy to achieve household level food security. Both the government and NGOs have 

invested a lot in supporting both community level and household level irrigation infrastructures.  
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4.3 Economic Analysis of Irrigated Vegetable Production  

4.3.1 Gross margin from vegetable production: The benefit from irrigated vegetable production 

depends on different environmental, technical and financial factors as well as on the labours 

invested by each household. During the study, data was collected on income they obtained from 

selling of vegetables and the expenses incurred for production (for one full year production cycle). 

In addition to this, information on consumption of vegetables for the family also collected and the 

value was computed by the volume of  consumed vegetables (in kg) multiplied by the average price 

(in Birr/kg). The total income from the irrigated crop production was calculated by adding the 

income from selling vegetables and the value of the consumption of vegetables. Finally the net 

income was calculated by deducting the expenses from the total income. 

The average income from the selling of vegetables for the 101 households in the survey is 754.88 

Birr (National Currency), with a standard deviation of +/- Birr 945.95. The average value of 

consumption of vegetables by the households in the study is Birr 63.97, with a standard deviation 

of +/- Birr 92.13. As it is observed, maize and spices grown for home consumption, Gesho (hop) are 

also commonly used by the households for the preparation of Soa (local beer). Other vegetables are 

only occasionally consumed by the households. The average total income has been computed for 

Birr 818.85 per production cycle, with a standard deviation of +/- Birr 1,005.80. The average net 

income (gross margin) obtained by the sample HHs is Birr 668.53, with a standard deviation of +/- 

843.87 Birr.  

4.3.2 Net Income obtained from Irrigated Vegetable Production: As it is seen from the descriptive 

statistics, histogram and boxplot, there are three households in the survey who have incurred loss 

due to higher expenses in the vegetable production. 

Table 2. Results of net income obtained from vegetable production 

Minimum First quartile 

(Q1) 

Median Third quartile 

(Q3) 

Maximum 

- 357.50 Birr  182.50 Birr 452.03 Birr 738.20 Birr 3,963.85 Birr 

Source: Primary data 

As it is clearly seen from the histogram and boxplot, the majority of the data (including the 

households with a negative net income) are situated around the mean of Birr 668.53. Also another 

group of households, which are somewhat separated from the main group and these households 

have got a net income between 2,000 and 4,000 Birr per production cycle. It was decided not to 

consider them as ‘outlier data’, because they are important group of households since their 

production system is similar to that of the other households. 
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Figure 2: Histogram for the net income obtained from vegetable production 

 

 

Figure 3: Boxplot for the net income obtained from vegetable production 

(a) Are the data for the Net Income distributed in a normal way? 

Before doing further statistical analysis, it is necessary to test whether the data for net income 

obtained from irrigated vegetable production are normally distributed or not. Therefore, the 

Kolmogorov - Smirnov Test for Normality was applied. This test used the following hypothesis: 

 Ho: the data for the net income are not normally distributed  

 Ha: the data are normally distributed. 

The calculated P-value of 0.000 for the null hypothesis, so we conclude with a 95% confidence level 

that the data are not normally distributed. The same observation can be made while looking the 

Normal Q-Q plot in figure 4. 

 
Figure 4: Normal Q-Q Plot for the net income obtained from Vegetable Production 
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(b) Is there any significant difference between the net income obtained by Male Headed and 

Female Headed Households? 

While comparing the mean net income of the male and female HHs, the results evidenced that the 

male HHs earn more income than the female HHs. The mean net income of male HHs is 846.33 Birr 

per production cycle with a Standard Deviation of +/- Birr 903.21 while for female HHs is 496.70 

Birr, with a Standard Deviation of +/- Birr 729.87. The question raised is whether the difference 

between the mean values for the net income obtained by these two HHs is significantly different or 

not.  Since the data are not normally distributed, however, we cannot use the well-known test 

methods to statistically compare the means of both groups (t-test for example). Hence Non 

Parametric Test for 2 Independent Samples (Mann-Whitney Test) was used with the following 

hypothesis: 

 Ho: There is no significant difference between the two means: Mean Net Income for Male HHs  

and Mean Net Income for Female HHs 

 Ha: There is a significant difference between the two means: Mean Net Income for Male HHs is 

different from the Mean Net Income for Female HHs 

The Non-Parametric Test for 2 Independent Samples calculated P-value for the Ho (0.002), which is 

lower than 0.05. Hence the null hypothesis is rejected and concluded with a 95% confidence that 

the mean net income for female HHs is significantly lower than the male HHs.  

(c) Is there any significant difference in the net income obtained by Households who work their 

own cropland and households who sharecrop the irrigated cropland out?  

Further, it is also important to know whether the net income obtained by households who work 

their own cropland is significantly higher than the net income obtained by households who 

sharecrop out their cropland. In order to verify this, similar testing method was used and also for 

the comparison between male and female HHs. 

The mean net income obtained by households who work their own irrigated cropland is Birr 806.10, 

with a Standard Deviation of +/- Birr 925.73 while the same for HHs who sharecrops out their 

irrigated cropland is Birr 250.32, with a Standard Deviation of +/- Birr 216.73.  Again, Mann-

Whitney Test was applied and the calculated P-value for the Ho is 0.000 which is lower than 0.05. 

Hence null hypothesis is rejected and concludes with a 95% confidence level that the net income 

obtained by households who cultivated in their own cropland is significantly higher than the 

households who sharecrop the cropland out. 

4.3.3 Productivity of Irrigated Crops: The study also intended to analyze the productivity (in terms 

of gross margin) of irrigated crops. It is obvious that a household can have a higher net income from 

a large landholding, but this doesn’t allow to conclude that they are doing better than a household 

having smaller area, but may be in a more productive way.  In order to have an idea of the 

productivity for each household, the net income was standardized to the income per 1,000 square 

meters of irrigated land rather than 1 hectare because this corresponds better to the actual are on 

the irrigated lands and thus gives a better idea of the reality in the field. Hence, the productivity for 

irrigated vegetable production was calculated with the following formula: 
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                                            {(income from sale+ value of consumption) – variable costs}                                                           

Income per 1,000 m2 irrigable land = -------------------------------------------------------------- 

                                                                   (Surface of the irrigable land in ha * 10) 

For the sample population of 101 households, the mean productivity is 907.03 Birr per 1,000 square 

meters of irrigated land, with a standard deviation of Birr 1,137.63.  The minimum productivity is a 

loss of 1,787.52 Birr per 1,000 square meters of irrigated land, the maximum is exactly 7,000 Birr 

per 1,000 square meters of irrigated land. 

Table 3. Productivity of Irrigated Vegetable crop 

Minimum First quartile 

(Q1) 

Median Third quartile 

(Q3) 

Maximum 

- 1,787.52 Birr  209.60 Birr 577.07 Birr 1,173.42 Birr 7,000.00 Birr 

Source: Computed from primary data 

While observing the histogram and boxplot (Figure 5 and 6), the data for the productivity per 1,000 

square meters of irrigated land are spread over a wider range than the data for the net income 

obtained from irrigated vegetable production. While analysing the boxplot more closely, two 

outliers are observed which are situated far away from the productivity data for the households. It 

is in the case of one male HH from Bahera Siheta village who would theoretically loose 1,787.52 

Birr for each 1,000 square meters cultivated area and the other case is a female HH in the same 

village, who would theoretically earn 7,000 Birr. These two cases were considered as outliers and 

were not taken into account for further analysis. So, for the further analysis, the sample of 99 

households only considered. 

 

 
Figure 5: Histogram for the productivity per 1,000 square meters of irrigated land 
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Figure 6: Boxplot for the productivity per 1,000 square meters of irrigated land 

(a) Are the data for the productivity distributed in a Normal way? 

Regarding net income, the data on productivity should be tested to know whether the data are 

normally distributed or not. The same procedure was followed, using the Kolmogorov – Smirnov 

Test for Normality. Thus the P-Value for the Ho is 0.000, which is lower than the critical value of 

0.05. So, we can say that the data for productivity of the households are not normally distributed. 

The same conclusion can be made from the observation of the Normal Q-Q Plot in figure 7.  

 
Figure 7: Normal Q-Q Plot for the productivity per 1,000 square meters of irrigated land 

(b) Is there any significant difference in the productivity for male and female headed 

households? 

The mean productivity per 1,000 square meters of irrigated land for male HHs is Birr 1,020.43, with 

a Standard Deviation of +/- Birr 906.80 and the same for female HHs is Birr 680.32, with a Standard 

Deviation of +/- Birr 937.07.  Mann-Whitney Test result indicates a P-value for the Ho is 0.07, which 

is higher than 0.05 (with 95% confidence interval). So the null hypothesis is accepted. 

(c) Is there any significant difference between the productivity of households who work their 

own cropland and who sharecrop the irrigated cropland out?  

The same procedure was applied to know whether there is a significant difference in the 

productivity between households who work their own cropland and who sharecrop the irrigated 

productive

-2000.00

0.00

2000.00

4000.00

6000.00

8000.00

21

2

76

23

52

77

29

84

62

-2,000 -1,000 0 1,000 2,000 3,000 4,000 5,000

Observed Value

-4

-2

0

2

4

Ex
pe

cte
d N

orm
al

Normal Q-Q Plot of productive



  Eduved                                                                                  ISSN 2348-6775 (Online) 

  International Journal of Interdisciplinary Research                               2349-5480 (Print) 
 

 
31                                                            Vol. 3 issue 01 Jan 2016 

cropland out. The mean productivity per 1,000 square meters of irrigated land obtained by 

households who work their own irrigated cropland is Birr 1,022.12, with a Standard Deviation of +/- 

Birr 1,007.23 and the same for households who sharecrop out their irrigated cropland is Birr 

405.78, with a Standard Deviation of +/- Birr 357.43. The Non Parametric Test calculated the P-

value for the Ho is 0.03, which is lower than the critical value of 0.05. So, the null hypothesis is 

rejected. Hence the mean productivity is significantly higher for those households who work their 

own cropland as compared to share their cropland out. 

4.3.4 Net Income obtained from Vegetable Growing versus Productivity per 1,000 square meters 

of Irrigated Land: It is interesting to trace out the relationship between the net income obtained 

from vegetable production and the productivity performance of the sample households. Those 

households who are the most productive, do they also earn the highest income or not?  

 

 

Figure 8: Scatter Plot of Net Income versus Productivity 
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most productive households are those who have a lower net income than a middle-sized plot of 

irrigable land. 

4.3.5 Net Income for rain-fed versus irrigated crop production: In order to conclude the first part of 

the economic analysis, it is useful to compare the net income obtained from rain fed crop 

production versus irrigated crop production (table 4). This is somewhat difficult exercise because 

systematic data on the production of rain fed crops are not available. Hence average productivity 

and expenses for the crop which is most commonly grown in the area (wheat) was considered for 

analysis. The average size of the irrigated land owned by a household is 2,820 m2. To cultivate this 

cropland, 42.3 kg of wheat seed and 28.2 kg of fertilizer are needed. The cost for these inputs is Birr 

239.70. Considering an average production of 750 kg/ha of wheat in the area the harvest will 

amount to 211.5 kg. and the value of Birr 633.00 (taken here as the gross income). The gross 

margin for the rain fed production of wheat is calculated to be 393.30 Birr. Almost all of this is 

normally used for consumption by the family itself. 

 

Table 4 : Rain fed versus Irrigated Crop Production 

 Rain Fed (Wheat) Irrigated 

Average size of land 2,820 m2 990 m2 

Mean Income Birr 633.00 Birr 818.85 

Mean Expenditure Birr 239.70 Birr 150.32 

Mean Net Income (Gross Margin) Birr 393.30 Birr 668.53 

Productivity per 1,000 m2 Birr 155.00 Birr 907.03 

Productivity per hectare Birr 1,550.00 Birr 9,070.30 

Source: Primary data 

As shown in table 4, the productivity per production cycle for irrigated vegetable crop is much 

higher (6 times) than that for rain fed crop. Rain fed cropland production is possible only one time 

in a year, while for the irrigated plots two to three production cycles are possible. 

4.4 Determinants for Productivity of Irrigated Vegetable Crops 

The productivity of irrigated vegetable crops can be influenced by different factors. In order to 

identify the factors influencing the productivity and their relative importance, regression model was 

used.  15 explanatory variables or predictors were identified for the model. During the calculation, 

two dummy variables (‘Male’ and ‘Bahera’) were excluded, probably because they do not contain 

any additional information which is not yet in other dummy variables that are already included in 

the model.  The variables included in the model are..... 

 Sex of household head expressed as dummy variables: male (0) and female (1) 

 Village expressed as dummy variables: Dibla (0/1), Bahera (0/1) and Kumasubaha (0/1)  

 Sharecrop out irrigated land; dummy variable (0/1) 
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 Size of the irrigable land (in hectare) 

 Received assistance to acquire irrigation equipments or not; dummy variable (0/1) 

 Making full use of the irrigable land or not; dummy variable (0/1) 

 Fertiliser use; dummy variable (0/1) 

 Availability of seeds; dummy variable (0/1) 

 Number of visits by extension worker 

 Participation in training program on irrigation techniques; dummy variable (0/1) 

 Participation in training program on vegetable production; dummy variable (0/1) 

 Time needed to travel to the market place 

Table 5: Explanatory Variables influencing Productivity 

Variable Relationship Interpretation 

Female Negative 
Expected: Female HHs have a lower productivity 

on average than Male HHs 

Village Dibla Negative Expected: village with the lowest productivity 

Village Kumasubaha Positive Expected: village with the highest productivity 

Sharecrop out  Negative 

Expected: Households who sharecrop their land 

out have lower productivity than those who 

work the land themselves 

Size of irrigable land (ha) Negative 
Expected: Households who work large area are 

not the most productive ones 

Assistance to acquire irrigation 

equipments 
Positive Expected 

Full use of the irrigable land Positive Expected 

Fertilizer Use Positive Expected 

Availability of seeds Positive Expected 

Number of visits by extension 

worker 
Positive Expected 

Participation in training 

program on irrigation 

techniques 

Positive Expected 

Participation in training 

program on vegetable growing 
Positive Expected 

Time to travel to the market Positive 

Unexpected: It was expected that the most 

productive households would be found rather 

close to the market. 

The results of the regression model are as follows:  
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Productivity = -154.112 + (-32.179 * Female) + (-316.801 * Dibla) + (260.725 * Kumasubaha) + (-

581.823 * Sharecropping out of irrigated land) + (-4,278.861 * Size of the irrigable land in ha) + 

(504.608 * assistance to acquire irrigation equipments) + (536.088 * Full use of the irrigable land) + 

(412.467 * Fertiliser use) + (202.874 * Availability of seeds) + (25.726 * Number of visits by 

extension worker) + (742.065 * Participation in training program on irrigation techniques) + 

(180.798 * Participation in training program on vegetable production) + (121.216 * Time to travel to 

the market).  

The R-square value for the regression model is 48.9%. From the sign preceding the explanatory 

variables (+ or -) in the model, it can be seen whether they have a positive or negative impact on 

the productivity (see table 5). Most of the explanatory variables have the expected sign. The only 

small exception is time to travel to the market place, which seems to relate in a positive way with 

the productivity. This doesn’t seem entirely logical, since one would expect that the most 

productive households would be found rather close to the market. 

Further, in order to evaluate the significance of the explanatory variables that were selected for 

predicting the productivity, a low P-value indicates a significant variable; a high P-value indicates a 

less significant variable, which might be excluded from the regression model.  As table 6 depicts, 

the significant variables explaining the productivity are: the size of the irrigable land (less 

productivity for the biggest surface areas), participation in training program on irrigation 

techniques, sharecropping out of the irrigated land, assistance for acquiring irrigation equipments 

and the number of visits by an extension worker in each year. 

Table 6: Significance of explanatory variables used in the Regression Model 

Variable P-value  

Size of irrigable land (ha) 0.000  

 

Significant at 

95% confidence 

level 

Participation in training program on irrigation 

techniques 
0.019 

Sharecrop out irrigated land 0.031 

Assistance to acquire irrigation equipments 0.044 

Number of visits by extension worker 0.048 

Full use of the irrigable land 0.060 Less significant 

Use of fertilizer 0.123  

 

 

 

Insignificant 

Availability of seeds 0.251 

Participation in training program on vegetable growing 0.345 

Tabia Kumasubaha 0.398 

Tabia Dibla Seit 0.452 

Time to travel to the market 0.508 

Female headed household 0.854 

5. Conclusion  

In a food insecure country like Ethiopia, while most of the farmers depend on rain fed agriculture, 

irrigation development interventions plays a crucial role in diversification of crops and increasing 

production as well as productivity. With this view, the government of Ethiopia has been 

implementing small scale irrigation development as a main strategy in order to achieve food 
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security. The overall research findings indicate that, the initiative undertaken by the government as 

well as the NGOs in increasing the production as well as the  productivity of vegetable crops has 

yield a positive impact which will helps the farmers in improve their socio-economic condition. 

Hence this type of effort can be continued to ascertain the food security status of Ethiopia.  
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