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Abstract 
Fishery development is considered as a potential area to enhance income of smallholder farmers in 
developing countries. In Ethiopia fishing practiced in most freshwater bodies which is a potential strategy 
for enhancing food security, employment and provide as source of income. Despite the economic 
importance of fishing at the local level, farm households have paid little attention to the fish production 
in the study area. Thus, this study was proposed to analyze determinants of farmer’s participation 
decision on fishing in Langano Lake. The study used the cross-sectional survey to collect primary data 
from 167 same respondents and mixed research approach. Descriptive statistics, inferential statistics and 
binary probit model were used to analyze the primary data. The result of analysis indicated that farmer`s’ 
participation in fish production is significantly determined by various demographic, institutional, social, 
economic and biophysical factors. To solve the problems and improve the farmer`s participation in fish 
production,the government and nongovernment organizations, specially district livestock and fishery dev
elopment office should attempt to hamper factors that hind-er participation in fish production and enhanc
e factors that initiates participation in the fishing practice identified in the study. 
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1. Introduction 

1.1 Background and Justification 

Fishery production is the basic sector for reducing poverty and it could be well-thought-out as 
a potential scheme because it helps to expand house hold income directly and indirectly [30]. 
Around 116 million people had been benefited from the fishery sector and about 90% of them 
are working in the small-scale fisheries sector in the developing nations [31]. Fisheries output is 
dominated by capture fisheries and the total amount of fish production from aquaculture is 
increasing from time to time over the past decade in Africa. Fishery is one of the vital 
strategies for the poor to achieve food, income and other social benefits. For instance, it serves 
as an important source of diet for over one billion people [24]. 
Ethiopia is a country with an area of 1,127,127 km2, water bodies cover approximately 7400 
km2 [12]. In Ethiopia, water bodies are a home of diverse aquatic life including more than 180 
fish species of which about 40 are endemic [11]. Currently, the annual exploitable fish potential 
of Ethiopia is 51,481 tons [13, 9, 14] of which only 24% is exploited right now. There are about 
30 main lakes located in different environmental zones ranging from about 150 meters below 
sea level up to 4,000 meters above sea level [16]. In Ethiopia fish production rest on the inland 
waters for the quantity of fish as a low-priced source of animal protein. It can also indirectly 
add by providing income for purchasing food for undersupplied areas [17]. Ethiopia has a 
diverse environmental formations and climatic situations and it is endowed with considerable 
water resources and wetland ecologies, including river basins, major lakes, many swamps, 
floodplains and artificial reservoirs. The fish source in most cases comes from the major lakes 
and some reservoirs such as Abaya, Tana, Chamo, Hawasa, Langano, Gilgal gibe, Ficha, 
Ziway, Koka and rivers in the nation. The profits gained from the development of fisheries are 
substantial. From local to international levels, fisheries show important role in food supply, 
revenue generation, occupation creation and nourishment security [18]. 
Nevertheless, the Ethiopian lakes are mainly experienced, are threatened by poor production 
system with catchment’s deforestation (shore damage), water pollution and siltation, 
overfishing, habitat devastation, invasion of non-native species, illegal, and unregulated fishing 
[18, 22] and it is far below its potential [29]. 
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Enhancements in fishery sector highly add to nourishing 

income of rural casting communal and ensure eco-friendly 

sustainability in Ethiopia. 

In Oromia region, fishery shares 18.5% of the country’s total 

fish production [10]. Langano Lake is found in oromia regional 

state rift valley and it has huge fish potential of 240 

tonne/year and it is well known in Nile Tilapia, African 

Catfish, and Common Carp fish species [23]. 

According to [9], although there is some form of fisheries 

practiced in most freshwater bodies of Ethiopia, commercial 

fishery is concentrated at Lakes Tana, Chamo, Ziway, Abaya, 

Koka, Langano, Hawassa and Turkana. Similarly, [9] 

underscored that 40% and 50.2% of fish supply to the major 

urban centers in Ethiopia are captured from the Rift Valley 

lakes and Lake Tana. Despite the economic importance of fish 

farming at the household and national level, farm households 

have paid little attention to the sector in the study area 

(Langano Lake). In addition to this, fish farmers have not 

fully procured from the activity, which has huge potential to 

improve the living standards of their family. Even though 

fishery gives many advantages to the economy of the country, 

currently the participation of farm households’ in fish 

production is poor in the study area. This needs research to 

answer the question why farm households do not participate 

in fish production. Answers to the aforementioned question 

give information for policy makers and professionals to 

strengthen the participation of farm households in fish 

production. Therefore, this study intends to find out the 

determinants of fish production in Lake Langano.  

The general objective of the study is to identify the key 

determinants that affect the utilization of fishery resources, in 

pursuit of this, the following specific objectives were 

addressed: 

1. To identify the determinants of fish production in lake 

langano 

2. To investigate the challenges and opportunities of 

fishermen around lake langano 

 

1.2 The Main Research Question 

1. What are the key determinants that affect the utilization 

of fishery resources? 

2. What are the determinants of fish production in the study 

area? 

3. What are the challenges and opportunities of small scale 

fishermen operating in Lake Langano? 

 

2. Research Methodology 

2.1 Description of Study Area 

Langano Lake is found in the Arsi Nagele district of Oromia 

National Regional state of Ethiopia, at about 200 kilometers 

by road south of the capital, Addis Ababa. It is bordered 

between the East Shewa and West Arsi Zones of Oromia 

National Regional State. It is located to the east of Lake 

Abijata in the main Ethiopian rift valley at an elevation of 

1585 meters. Fishing technologies such as fish drying using 

simple tent dryer, fish smoking technology and fish meal 

technology were verified and evaluated under Langano Lake 

condition. This study was undertaken in Arsi Nagele district 

of West arsi zone at Langano Lake. Lake Langano is 18 

kilometers long and 16 km wide respectively, with a surface 

area of 225 square kilometers and a maximum depth of 46 

meters. The average depth of Lake Langano were 12meter. 

The fishery potential and fish catchment level of the lake 

langano were 240 tonne per one production year and 151 tons 

per year respectively [23]. The lake has a catchment 1600 

square kilometers in size, and is drained by the Hora Kallo 

river which empties into the adjacent Lake Abijata [5]. Unlike 

all other freshwater lakes in Ethiopia, Lake Langano is 

popular with tourists and city-dwellers. The lake is brown in 

colour and at first sight one may think that the lake is not 

clean. However this is not the case, the reason for the brown 

color is due to the richness in minerals including high sulphur 

levels which have led many to believe that the lake water has 

healing properties. There are a number of resorts around the 

lake and water sports are popular. There are a variety of wild 

life around the lake, which include Hippos, monkeys, 

baboons, warthogs, and a huge variety of birds. The area 

around the lake is largely deforested, however, and a large 

number of herders live around the area. 

 

2.2 Sampling Method and Sample size Determination 

In this study, farmer household was the basic sampling unit. 

For this study, two-stage sampling technique was applied to 

draw representative sample respondents and generate primary 

data. In the first stage, two kebele (Langano hada mandiya, 

Kararu ido mandiya), which were nearest to the Langano 

Lake and has high potential in fish production were selected 

purposively. On the second stage, by stratifying the 

households into participants and non-participants, a 

probability proportional to sample size sampling procedure 

was employed to select 167 sample households from which 

75 participants and 92 non-participants were randomly 

selected and used in the analysis, after preparing sample 

frame of participants and nonparticipants in the selected 

kebeles. 

To determine the sample size from the study area, Cochran 

formula has been used [25].  

The sample size from each kebele was determined by 

proportionality formula. Therefore, the sample size is 

determined by the formula (1). 

 

….     (1) 

 

n- Sample size 

Z – Standard normal deviation (1.81 for 93% confidence 

level) 

p = 0.5 (The proportion of the population participating in fish 

production, that is 50% due to unknown variability) 

q = 1-p = 0.5 (50%) 

d – Desired degree of precision level, which is 0.07 in this 

case 

Proportional sampling method has been used to select the 

sample from each of the five kebeles. The sample selected 

from each selected kebeles was proportional to the population 

in each kebele and the formula for this purpose was 

determined by the formula (2) 

 

….     (2) 

 

Where ni– the sample to be selected from i`s kebele 

Ni – the total population living in the selected i`s kebele 

∑ - the summation sign 

∑ Ni – the sum of the total population in the selected five 

kebeles 

n – Total sample size 
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2.3 Data Types, Data Sources, and Methods of Data 

Collection 

Both secondary and primary data were collected for this 

study. The sources for secondary data are local offices, higher 

governmental organizations, different publications and policy 

documents whereas the primary data were collected from the 

sample farmers using face to face interview. To obtain 

primary data, semi-structured questionnaire, with closed and 

Open-ended questions was used as a tool to collect data from 

sample households. For conducting this study, important 

variables on economic, social and institutional factors related 

to the households in the study area were collected. Key 

informants and focus group discussion interviews, 

unstructured interview (guiding question) was used as a tool 

of data collection. 

 

2.4 Methods of Data Analysis 

2.4.1 Descriptive Statistics 

Descriptive statistics were used to explain the different 

characteristics of the households in the study area. The 

descriptive statistics such as minimum, maximum, standard 

deviation and mean were used for these analyses. Statistical 

significance of the variables was used for both dummy and 

continuous variables using chi-square (x2) and student t-test 

statistics, respectively by using Stata version 13 software. 

 

2.4.1 Econometric Model Specification 

In this study, the participation decision of the farmers in fish 

production practice is the dependent variable. Household`s 

participation decision in fish production is dichotomous 

(binary), it takes a value of 1 if the household has participated 

in fish production practices and zero otherwise. Since, the 

scope of this study is only the participation decision of the 

farmers, it is possible to use either binary logit or binary 

probit model. As indicated in [26], logit or probit models are 

widely applied to the analysis of determinant studies for a 

limited dependent variable and their result is similar. Contrary 

to this, [27] suggests that although both models result with 

similar outputs, the logit model is easier in the estimation, 

even though this is not the problem nowadays since it is the 

work of the computer software within a couple of seconds. 

These two models are used only for the analysis of the 

probability of participation in a particular technology. Both 

are only suited in determining the probability models but not 

for linear models. Probit is used in estimating the factors 

determining the probability of participation in fish production.  

 

2.4.1.1 Participation Decision Equation is specified as 
Follows 
 

 ….  (3) 
 

 
 

Where is unobserved (latent) variable for the participation 

decision in fish production, is the observed discrete 
decision of the farmer whether he/she has participated or not 
in fish production, the subscript i refers to the ith household, 
the subscripts 1 refer to the variable related to the 
participation equation. 
X1’s are the index of explanatory variables determining the 
participation decision of the farmers in fish production 

practice,  refers to the index of parameters related to 
explanatory variables determining participation decision of 

the farmer, is the error term of the participation equation 

which is distributed ( i1 ~ N (0, 1
2)), with mean and constant 

variance. 
 
2.4.1.2 Analysis of the Marginal Effects of Participation 
Decision 
The marginal effects that are determined from the estimation 
of probit part of double hurdle model in this particular study 
interest could be determined by using the formula of partial 
derivations/ partial effects based on [28]

. 

The marginal effect, the effect of a unit change or discrete 
change in explanatory variables on the probability of 
participating in fish production can be given as follows. 
 

….    (4) 
 

Where is the coefficient on and  is the standard 

normal probability density function which would be evaluated 

at . 
For the continuous explanatory variables, these marginal 
effects are used to calculate elasticity at the sample means 
because the slope of the dependent variable is not constant at 
different per unit change of the variables. For the discrete or 
categorical variables, the marginal effects are used to 
calculate percentage changes in the dependent variable when 
the variable shifts from zero to one, ceteris paribus. 

 
Table 1: Definition and description of the working dependent and explanatory variables 

 

Variables Measurement Expected sign 

Dependent variables 

Farmers participation decision in fish production For participant, 0 otherwise  

Independent variables 

Fishing Experience year + 

Access to the fishing equipment 1 for yes, 0 otherwise + 

Distance of household home from lake Kilometer - 

Access to the extension services 1 for yes, 0 otherwise + 

Access to the modern transportation services 1 for yes, 0 otherwise + 

Access to the credit service 1 for yes, 0 otherwise + 

Size of household Man equivalent + 

Household head education level year of schooling + 

Access to the market information 1 for yes, 0 otherwise + 

Sex of household head 1 for male, 0 otherwise + 
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Both literature review and theoretical review were undertaken 

to select potential explanatory variables which could affect 

the participation decision of farmer`s participation in fish 

production. The impact of independent variables on the 

participation decision of farmer in fish production were 

hypothesized based on the information obtained from a 

literature and theoretical review of previous work [15, 20]. 

 

3. Results and Discussion 

This section of the paper is devoted to present and discuss the 

basic outputs of the research. Here the details of the findings 

about the determinants of the participation in fishing have 

been discussed below. 

 

3.1 Descriptive Analysis 

In this section, descriptive statistics of the pre-treatment and 

socio-economic, environmental, institutional and 

demographic characteristics of the sample households that are 

hypothesized to affect participation in modern beekeeping 

included in the model are presented. These variables are 

selected based on economic theory, previous empirical studies 

and information collected during the survey. 

The distribution of the categorical variables related to fishing 

practice participants and non-participants is given in Table 

1. The proportion of the respondents falling into these 

categories is given and the difference of the proportion across 

non-participants and participants were tested by using chi-

square test. The summary of continuous variables related to 

the fish production participants and nonparticipants along 

with their mean difference test (t-test) is given in table 2. 

After estimating the mean values, the significance of the mean 

difference test was undertaken by two-group mean 

comparison test for the continuous variables. The detailed 

discussion of both categorical and continuous variables is 

presented under different conceptual groups. 

 
Table 1: Distribution of the categorical variables across fishing farmers and non-fishing farmers 

 

Observation =167 Fisher men = 75 Non-fisher men =92 Chi2 

value Explanatory variables  Frequency (Proportion/%) Frequency (Proportion/%) Frequency (Proportion/%) in %) 

Fish equipment 
Access 83 (49.70) 55 (73.33) 28 (30.43) 

15.35*** 
No access 84 (50.30) 20 (26.67) 64 (69.57) 

Credit 
Access 94 (56.29) 40(53.33) 54 (58.70) 

0.75 
No access 73 (43.71) 35 (46.67) 38 (41.30) 

Extension 
Access 106 (63.47) 58 (77.33) 48 (52.17) 

13.13*** 
No access 61(36.53) 17 (22.67) 44 (47.83) 

Transportation 
Access 81 (48.50) 36 (48.00) 45 (48.91) 

9.19*** 
No-access 86 (51.50) 39 (52.00) 47 (51.09) 

Sex 
Male 141 (84.43) 70 (93.33) 71(77.17) 

1.76* 
Female 26 (15.57) 5 (6.67) 21 (22.83) 

Mkt information 
Access 93 (55.69) 71 (94.67) 22 (23.91) 

18.83*** 
No access 74 (44.31) 4 (5.33) 70 (76.09) 

* And *** shows significant at 10% and 1% level of significance 

Source: Own computation result from survey data, 2019 
 

Access to the modern fishing equipment 

This variable is also analyzed across fisher men and non-

fishermen in fishing practice in the study area. For the total 

observation, 50.30% of households do not have modern 

fishing equipment access, whereas 26.67% of the participant 

and 69.57% of nonparticipants have no access to modern 

fishing equipment access. The chi-square value indicates that 

there was a significant difference between fishing farmers and 

non-fishing farmers on the accessibility of modern fishing 

equipment at 1% level of significance. 

 

Credit access: This variable is analyzed across fishing 

farmers and non-fishing farmers. For the total sampled 

households, about 43.71% did not use credit, whereas the 

proportion of those did not use credit are 41.30% for non- 

participants and 46.67% for participants. Chi-square test 

indicated that there was no significant difference between 

participants and nonparticipants. 

 

Access to the extension services: For the total observation 

about 36.53% of households did not obtain extension services 

on the fish production practices. About 47.83% of the non-

fishers and 22.67% of the fishers had not obtained access to 

extension services on the fish production issues. There was a 

significant difference between the participants and non-

participants in terms of accessibility of extension services at 

1% significance level. The result of this variable indicates that 

the fish production participant households had obtained 

extension services on the fishing issues more than the 

nonparticipant households. 

 

Access to the transportation services 

The proportion of households that do not have access to the 

transportation service was about 51.50 % for the total sampled 

households. The proportion of households that have access to 

transportation service for non-fishing farmers was about 

48.91% whereas that of fishing farmers was about 48.00% 

and the chi-square value of the proportionality test for this 

variable indicates that there was significant difference 

between fishing farmers and non-fishing farmers in the 

fishing practice at 1% significance level. 

 

Sex of household head 

For the total observation, 84.43% of the sample households` 

were male-headed, whereas 15.57% of households were 

female-headed. About 93.33% and 77.17% of male-headed 

households were participants and nonparticipants 

respectively. Female-headed households were 6.67% 

participants and 22.83% nonparticipants (Table 1). There was 

a highly significant difference between participants and 

nonparticipants in terms of the sex of households’ at 10% 

significance level. The result of this variable indicated that 

male-headed households participate more in fish production 

practices than female-headed households. 

 

Access to the market information 
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For the total observation about 44.31% of households did not 

obtain market information access on the fishing practice. 

About 76.09 % of the non-participants and 5.33% of the 

participants had not market information access on the fishing 

practices while 94.67% of the participants were obtained 

market information access on the fish production issues 

(Table 1). There was a significant difference between the 

participants and nonparticipants in terms of access to the fish 

product marketing information at 1% significance level. The 

result of this variable indicates that the fishermen households 

had obtained market information on the fishing issues more 

than the nonparticipant households. 

 
Table 2: Summary statistics of continuous variables 

 

For the total Observation =167 Participants=75 Non-participants=92 
Mean diff. test (t value) 

Variable Mean Std. Dev Min Max Mean Std. Dev Min Max Mean Std. Dev Min Max 

Education 7.81 3.50 0 13 8.94 3.11 1 13 6.89 3.56 0 13 4.458*** 

Experience 7.10 6.47 0 27 8.82 7.60 1 27 5.6 4.99 0 21 3.14*** 

Lake distance 15.07 9.38 3 28 8.78 5.11 3 28 20.19 8.95 3.7 28 -5.40*** 

Household size 6.05 3.16 2 13 5.36 3.08 2 13 6.62 3.11 2 13 0.4332 

 
Education level of household head (Education): The mean 
education of the total households in the study area was 7.81 in 
terms of years of schooling, whereas the non-participants and 
participants had a mean education level of 6.89 and 8.94 years 
of schooling, respectively (Table 2). There was a significant 
difference in the education level between participants and 
non-participants household heads at 1% level of significance. 
The result indicates that the education level of the non-
participants was lower as compared to the participants` 
education level. 
 
Experience of fish production practices: The mean fish 
production experience of the total households in the study 
area was 7.08 years, with minimum and maximum experience 
of 0 and 27 years, respectively with the standard deviation of 
6.48 year. But the mean fish production experience of the 
non-participants was 5.6 with the minimum and maximum 
experience of 0 and 21 respectively and standard deviation of 
4.99, whereas that of the participants was 8.8, 1 and 27 
respectively with a standard deviation of 7.64 (Table 2). The 
descriptive analysis revealed that there was a significant 
difference in the year of experience of households between 
participants and non-participants in the fish production 
practice. The mean difference of fish production experience 
between the non-participants and participants was highly 
significant at 1% level of significance. This implies that the 
experience of the participants was higher as compared to non-
participants. Someone may assume that the fishing practices 
experience of non-participants would be zero, but in this 
particular case of study, the experience of non-participants on 
average was different from zero because they were 
participating in the fish production practice some years ago, 
but not practicing currently. This indicates that there was dis 
adoption in fish production and it is one problem observed in 
the study area which needs further analysis for the reason 
behind dis-adoption by researchers in the future. 
 

Distance of household home from Lake Langano: It is used 
in the analysis of the characteristics of the farm household in 
the study area. The mean distance of the household’s home 
from the lake langano for the total households in the study 
area was found to be 15.07 km, while the mean figures are 
8.78km and 8.95km, concerning the distance of the 
household`s home from the lake langano for participants and 
nonparticipants respectively. The minimum and maximum 
distance of household`s home from the lake langano for the 
participants was 3km and 28km respectively, whereas that of 
the nonparticipant was 3.7 km and 28 km respectively. There 
was a significant difference in the home distance of 
households between fishers and non-fishers at 1% level of 
significance. The result of the analysis shows that the distance 
of the household`s home from the lake for the participants 
was lower as compared to the non-participants. 
 
Household size: The mean household size of the total sample 
households in the study area were about 6 adult equivalent 
with minimum and maximum household size of 2 and 13 
respectively. The mean household size of participants was 
5.36 with minimum and maximum household size of 2 and 13 
adult equivalent respectively, and that of nonparticipants was 
6.62 adult equivalent, with minimum and maximum 
household size of 2 and 13 adult equivalent respectively. The 
descriptive analysis revealed there was no a significant 
difference in the household size of household heads between 
participants and nonparticipants in the fishing practices.  
 
3.2 Econometric Analysis 
Factors Determining Participation Decision in Fish 
Production: The result from the probit model revealed that 
out of the ten explanatory variables included in the model, 
five of them were found significantly determined the 
participation decision of the farmers in fish production at the 
different level of significance and in the different directions. 

Table 3: Determinants of participation in fish production in the study area 
 

Variables Coefficient Robust Std. Err. Z Marginal Effect 

Modern transportation access 0.3124** 0.1517 2.06 0.1223 

Credit access -0.3097 0.2427 -1.28 -0.1202 

Education 3.01** 1.35 2.23 0.7011 

Experience 0.0387 0.0292 1.32 0.0151 

Extension access 0.4877** 0.2404 2.03 0.1860 

Lake distance -0.0117 0.0244 -0.48 -0.0045 

Household size 0.0571** 0.0272 2.10 0.0223 

Market information access 0.1424 0.2729 0.52 0.0554 

Sex 0.9373* 0.5137 1.82 0.3530 

Fishing equipment access 0.1806 0.4094 0.44 0.0703 

Constant -0.4778 0.8830 -0.54  

Observation number = 167     
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Wald chi2 (10) = 63.14 

  Prob > chi2 = 0.0000 

Log pseudo likelihood = -78.637275 Pseudo R2 = 0.3155 

* and **indicates significant at 10% and 5% level of significance respectively. 

Source: Own computation result from survey data, 2019 
 

Access to the extension services (Extension): This variable 

was found significant at a 5% significance level and 

positively related to the household participation decision in 

fishing practices. The result of the marginal effect of this 

variable, 0.1860 reveals that the predicted probability of 

participating in fishing practices increases by 18.60% for the 

farmers having access to the extension services as compared 

to the farmers who do not have access to the extension 

services. The possible reason for this result may be the 

farmers who have got access to extension services about the 

capture fishing issues to tend to be more progressive and more 

aware about the fish production and more likely to experiment 

with fishing practice. They provide training to improve the 

technical skills of farm households to improve their fish 

production and productivity. This act triggers non-participants 

to engage in fish production. This finding was similar to the 

finding of [1, 8]. 

 

Access to the modern transportation service: It had a 

positive and statistically significant effect on the farmer’s 

participation in fish production. The model result indicated 

that the probability of participating in fish production 

increases by 12.23% if the head gets access to modern 

transportation service. Modern transport improves the quality 

of fish product by minimizing the perishability of the product 

and facilitates the interaction between surplus and deficit 

geographical areas. This indicates that transportation service 

is a crucial factor to create a market for fish production which 

improves the living standards of the households. According to 
[2], fish is the most perishable food item especially in the 

tropical climates of developing countries. Therefore, modern 

transportation service is a viable solution to minimize the 

degree of perishability. Similarly, most of the fish catch from 

the lakes reach the market by traditional means of 

transportation which causes mechanical stress to fish products 
[9]. This entails that modern transport service enables farm 

households to supply raw and processed fish in different areas 

where fish products have higher demand. This helps them to 

receive a better price for their product and increase their 

benefit from their product which leads to the improved living 

standard of their household members. The discussion by [3] 

reported that fish is one of the most perishable of human food 

item, which starts spoiling soon after death. The perishability 

nature of fish after death and lack of modern transport service 

heavily hamper the participation of farm households in fish 

production. Therefore, effective transportation service 

coupled with value addition activities minimizes the spoilage 

of fish after death. This entails that modern transport services 

increase farm households' participation in fish production. 

 

Household head education level (Education): Educational 

status had a positive and statistically significant effect on the 

farmer`s participation in fish production at the 5% 

significance level. The probability of participating in fish 

production increases by 70.11% if the household head is 

educated. This implies that the participation of educated 

households in fish production is more than illiterate 

households head. This is because educated heads have better 

knowledge about the role of fish production to diversify 

household income so as to achieve food security of his/her 

family than un educate household heads. In addition to this, 

education is an important tools to change the lives of 

smallholder farmers because educated household heads adopt 

important technologies and manipulate these technologies 

easily to improve their production and productivity which 

gives them more chance to engage in other alternative farm 

and non-farm activities. For example, [4] [6] examined the 

relationship between educational status and its influence on 

fish production and found that educational status had a 

significant influence on fish production at less than 5% 

significance level, which is in line with the finding of this 

study. 

 

Household size: As expected, this variable had a positive and 

statistically significant effect on households’ participation in 

fish production. The model result revealed that the probability 

of participating in fish production increases by 2.23% for a 

unit increase in household size. This relationship indicates 

that large household size increases the households’ 

participation in fish production. This is because having a large 

household size requires more food and income to satisfy their 

basic needs. In the study area, fish production is the dominant 

income and food source. As a result, the household head who 

has a large household size has participated in different fish 

production and processing activities to full fill the basic needs 

of his/her household members. The result of this study is the 

same with previous studies [11]. 

 

Sex of household head (Sex): Sex of the respondents was 

hypothesized that it has a positive influence on the 

participation decision of the farmers in fish production. The 

result of the binary probit model has shown that, as expected 

sex has positively influence on the farmers’ participation 

decision in fishing at 10% significant level. Odds ratio 

suggested keeping the other variable remain constant, being a 

male can increase the probability of participating in fishing 

activities by the factor of 0.3530. This confirm that male 

headed household is more likely to participate in fishing than 

female headed household. This indicates that, it is challenging 

for females on manipulating all labor intensive fishing gear on 

the lake during harvesting time. The finding is in line with 

many previous research finding that fishing is mainly 

undertaken by male households [5, 6, 19, 21]. 

 

3.3 Constraints and Opportunities of Fishing activities in 

the study area 

3.3.1 Constraints of Fish Production in Lake Langano 

As indicated in the Table 4 below, 29.94% of respondents 

ranked high overfishing, that means, with growing 

populations, there is a need to feed more and more people. 

Coupled with effective open-access systems, this often 

translates into increasing pressure on resources, and many fish 

stocks are now overfished. This reduces productivity, 

resulting in fewer fish being available and at higher prices as 

the first major constraint, and 19.76% of respondents ranked 

poor management practices, knowledge, and skill of farmers 

about the fishing activities as the second major constraint in 

the study area. About 17% of respondents ranked problem of 
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climate change, wetland degradation, in efficient fishing gears 

and fish disease as the third major constraints. The fourth, 

fifth, sixth and seventh major fish production constraints were 

poor transportation services, low price at the landing site, lack 

of modernized fishing training and boat services, and poor 

extension services respectively.
 

Table 4: Major constraints of modern beekeeping practice in the study area 
 

Major Constraints Frequency Percentage (%) Rank 

Overfishing problem 50 29.94 1st 

Poor management practices, knowledge, and skill of fishermen 33 19.76 2nd 

Problems of climate change and fish disease 28 16.76 3rd 

Poor transportation access 23 13.77 4th 

Low price problem at landing site 16 9.58 5th 

lack of modern fishing training 10 5.99 6th 

Poor extension services 7 4.2 7th 

Total 167 100.00  

Source: own estimation from the survey data, 2019 

 

3.3.2 Opportunities of Fish Production in Lake Langano 

According to the respondent response, the major opportunities 

for fish production in the study area include creation of job 

opportunities for the youth (25.15%), Oromia saving and 

credit institute open its branch in Arsi Nagele town. One 

cooperative out of the six cooperative starts to save some 

amounts of money monthly; this may give some insight to the 

fishers to become economically more influential. Likewise, 

the presence of fishery proclamation contributes to ban illegal 

fishing instruments and protect the fishery (19.76%), Presence 

of different resort, fish cooperative and international and 

domestic tourists in the area (17.36%), presence of Batu fish 

and other aquatic life research center at Batu town, which 

mainly support fishery development sector within which 

fishing activities are is encouraged (14.97%), indigenous 

knowledge of the farmers about the fishing activities 

(13.17%), and increased fish product demand by international 

and domestic tourists (9.6%) in the study area. 

Therefore, if the government, nongovernment organizations 

and beneficiaries give more support in terms of modern 

beekeeping development, the study area would be more 

beneficial for its society as well as feeding the other areas and 

contributing to the economic development of the country. 

 

4. Conclusion and Recommendation 

This study examined factors affecting farm households' 

participation in fish production of Langano Lake. Descriptive 

statistics result indicated that there is a strong and significant 

mean difference among fishermen and non-fishermen 

respondents as indicated by the most of the explanatory 

variables included in the probit model. Probit model result 

showed that Access to the extension services, Access to the 

modern transportation service, Household head education 

level, Household size and Sex of household head has a 

statistically significant effect on the farmer`s participation 

decision in fish activities. In the Langano lake fishing 

activities are practiced at different landing sites both by 

individual fisherman and fishermen cooperatives; however, 

the activity is practiced by in traditional form and did not aid 

by modernized technology due to various problems like poor 

implementation of policies and regulations, irresponsible 

fishing activities, poor coordination and management of the 

lake, other resources and stakeholders, lack of fishing 

facilities and infrastructures and lack of fishing training.  

Based on the findings of the current study and relating to the 

previous works, the following recommendations were 

forwarded. 

 Enforcement of management measures, effective training 

and extension work should be implemented which 

incorporate active participation of the fisher community 

including the so called illegal fishers. Moreover, 

continues support for organized fishery cooperatives 

should be done in terms of finance and training. 

 Monitoring of the common fish species which are 

presented in the lake and other fishes in and around Lake 

Langano need to be strengthened for conservation as well 

as production purposes 

 Lake Langano is open to anyone who wishes to join the 

fishing business and this leads to the over-exploitation of 

the resources. Hence, rights and responsibilities should be 

specified on fishing communities to restore, protect and 

manage local aquatic and coastal ecosystems on which 

they depend for their well-being and that they have used 

for their livelihoods. 

 Since the technical knowledge of the fishers in the study 

area is very poor. Training institutions, agencies and 

developmental partners must collaborate with the 

government to provide training and extension services to 

fish farmers to improve their knowledge in fish 

production practices.  

 Government participation in fish farming in the area is 

important; policies that would facilitate provision of 

credit to the fish farmers as well as increase the number 

of contact of the fish farmers with extension personnel 

should be made to boost the quantity of fish available for 

consumption.  

 Fish farming in the area is dominated by males; females 

should be encouraged to participate in fish farming as a 

means of augmenting their income.  
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