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Abstract 
Capture fisheries and aquafarming contribute to improve income and nutri-
tion among producers and consumers of fish, respectively. With the global 
fluctuation in capture fisheries, attention has been diverted towards aqua-
farming which has shown an increasing trend in the recent years. Despite this 
growing trend, the average per capita fish consumption in Kenya is still far 
below the recommended level. In response, several efforts have been initiated 
by the government of Kenya towards promoting aquafarming to increase fish 
production. However, fish marketing has remained unaddressed over the years 
in Kenya. Social networks play a key role in facilitating marketing through 
group formation and networking. This paper attempts to analyze fish market-
ing by determining the effects of social networks on the choice of market 
outlets among aquafarmers. The paper used primary data which was collected 
in Nyeri, Siaya, Kiambu, Kirinyaga and Kakamega Counties using semi struc-
tured questionnaires on a sample of 300 fish farmers. A multivariate probit 
model was used in analyzing the effect of social networks on market outlet 
choices. Fish farmers mainly sold to retailers, consumers, collectors and who-
lesalers. Results indicated that the number of farmer groups, membership to 
Farm Africa, number of years in a group and linkages with the fish market 
affected the choice of market outlets. The paper recommends the need to re-
duce bureaucracies in group registration as a way of enhancing the benefits 
that accrue from group marketing. In addition, the paper underscores the im-
portance of extension service, increased training and provision of credit facil-
ities to farmers to enhance fish marketing. 
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1. Introduction

Capture fisheries and aquafarming contribute to high incomes and improved 
nutrition among producers and consumers of fish, respectively [1] [2]. They supply 
17 percent of animal proteins globally, which are important in the human diet 
and support livelihood of about 12 percent of the world total population [3]. Cai 
and Leung [4] indicated that the global capture fisheries has been declining over 
the years from 92.2 million tons in 2011 to 89.6 million tons in 2016. This re-
sulted from increased fishing due to high population growth, unemployment, 
open access to fisheries and use of destructive fishing gears which affected the 
stock of fish [1]. On the other hand, the global aquaculture production has been 
rising over the years at the rate of 8.2 percent per annum in the last three dec-
ades and forms a large proportion of fish currently consumed by humans [5]. 

In Africa, the average fish consumption is estimated to be 8.9 kg per capita, 
which is below the world average of about 20 Kg per capita [3]. This means that 
the region will therefore need 2.49 million tons of fish to meet the total fish de-
mand of 31 million tons by the year 2050 [6]. In the year 2017, the value of fish 
and fish products which Africa imported was 3.7 percent of the global fish im-
ports [7]. 

In Kenya, capture fisheries and aquaculture sector contribute about 0.8 per-
cent to the national Gross Domestic Product (GDP), employ about 500,000 people 
directly and support the livelihood of about two million people indirectly [8]. 
Fish consumption in Kenya has been decreasing from an average of 6 Kg per ca-
pita in 2011 to 4.0 Kg in 2018 [9]. This is as a result of high prices and the dwin-
dling stock of fish. In 2017, the total fish consumption in Kenya was estimated at 
around 188,000 MT [8]. Capture fisheries on the other hand has declined, prob-
ably due to the anthropogenic activities along the water bodies. Overall the coun-
try faces a deficit of 39,700 MT in consumption which can be met through aq-
uafarming and fish imports. Despite the deficit, the Ministry of Agriculture is 
pursuing a comprehensive plan to increase the national per capita fish consump-
tion from 4.0 Kg per year to 10.0 Kg as part of the ongoing nutrition campaign 
in boosting the immunity against corona virus [10]. 

The declining fish production in Kenya is probably due to reduced interven-
tions by the Kenyan government in promoting aquaculture. However, the trend 
in production is different in various parts of the country. There are high aqua-
culture activities in Bungoma, Busia, Kakamega, Meru, Kisii, Kisumu, Nyeri, Mu-
rang’a and Embu Counties compared to others like Lamu, Elgeyo Marakwet and 
Kitui Counties where aquaculture is on the decline (State Department of Fishe-
ries, 2016). To enhance aquaculture, the government has established the Kenya 
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Marine and Fisheries Research Institute to pursue aquaculture research so as to 
increase food security, employment and hatching of fingerlings for fish produc-
tion [11]. 

Much of the efforts by the government of Kenya have largely focused on the 
production side with less emphasis on marketing. Fish marketing plays a key 
role in meeting the goals of food security, sustainable agriculture as well as in al-
leviating poverty. Smallholder farmers have had challenges in penetrating mar-
kets, due to challenges from market liberalization. As a result, only few farmers 
sell to formal markets since they practice subsistence production [12]. Aquafar-
mers have continued to experience challenges in selling fish from their farms 
due to inadequate investment in the market, including storage facilities and pre-
servation methods [13]. However, with adequate investment in the market, through 
storage facilities and preservation methods, there are high chances of farmers 
selling fish in market while still fresh thereby attracting high prices [2] [13]. 
Furthermore, organizing aquafarmers to access and actively participate in the 
market remain a big challenge facing fish marketing [14]. Because fish is highly 
perishable product, most aquafarmers have challenges accessing formal market 
outlets and as a result they rely on middlemen who offer relatively lower prices 
impacting negatively to farmers’ household welfare.  

Social networks play an important role in facilitating fish marketing through 
group formation. Studies have indicated that fish marketing has not been well 
organized, hence there is need for developing networks that will facilitate access 
to fish market [15]. According to Kamau et al. [16], social networks through 
group formation have the potential of increasing the bargaining power of aqua-
farmers hence reducing barriers to entry in any potential market. In addition, it 
helps to reduce transaction and information costs in decision making and on 
market outlets respectively [17] [18]. This paper therefore explores the roles of 
social networks in enhancing fish marketing among aquafarmers with the view 
of improving their potential and welfare. The paper is based on secondary data 
collected from 300 aquafarms in selected counties in Kenya namely Kakamega, 
Siaya, Kiambu, Kirinyaga and Nyeri Counties. These counties are selected be-
cause they have favorable climatic conditions for aquaculture and offer a large 
market for fish. The social networks considered in the study area include: num-
ber of groups that the aquafarmer belongs, extension contacts, commercial con-
tacts with fish buyers, membership to Farm Africa and the number of years one 
is a member of aqua-related group. 

2. Literature Review 

Social network is considered as important mechanism in spreading information 
and technology [19]. Social networks promote technology adoption and aware-
ness among smallholder farmers. However, the strengths of these social net-
works vary by technology. A social network is defined as individual, agents, or 
groups with strong relationship with one another [20]. According to study by 
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Muange et al. [20] social networks measures include information from village 
administrators and extension officers. The study established that social networks 
are more with farmers with more direct contacts with extension officers. 

The analysis of social networks assumes that relationships are important. It 
maps and measures both formal and informal relationships that are necessary in 
understanding factors which facilitates and impedes knowledge flow [21]. Social 
capital is a glue that is used to hold society as one, without it there is no human 
well-being and economic growth. According to Cote and Healy [22] emphasis 
has been placed on the role of networks as well as civil norms in various defini-
tions. Studies indicate that social network is found on personal relationships 
maintained by the households influencing production decisions, economic out-
comes and the marketing outlet decisions [15] [16]. Ofuoku et al. [23] among 
others, point to the importance to markets, membership to marketing organiza-
tions, assets ownership, risk attitudes, transaction cost, access to information and 
agricultural extension services as the main determinants of the choice of the 
marketing outlets. 

Kawala et al. [24] did a study on the determinants of fish market channels in 
Busia, Kenya. The study established that belonging to the fish traders’ associa-
tions increases the likelihood of a farmer to choose a formal trade. This implied 
that farmers that belonged to marketing groups had high chances of selling to a 
formal trade channel, a decision which is considered to be rational. Farmers are 
encouraged to form their own organizations where they are in a position to 
promote formal trade. This is attributed to their uniform voice for bargaining 
for fair taxes and policies that would favor them. Sigei et al. [17] mentioned that 
farmers that belonged to a marketing group were influenced to sell in urban 
markets while those who were not belonging to a group marketed in local mar-
ket or even at farm gate. 

Turner and Stead [25] did a study on the influence of social networks on the 
fisher’s behavior in Northumberland, England. Quantitative social network analy-
sis was used to compare the structure of information sharing networks. The re-
sults established that different networks were used in sharing information. In 
addition, fishers reported to share information with networks displaying differ-
ent levels of cohesiveness. It was established that the ability to accept the agri-
cultural extension services, the size of the person’s network size and the struc-
tural position of an individual within a network influence information sharing 
and hence market access.  

Odetola et al. [15] did a study on fish farming commercialization in Lagos 
State in Nigeria. The study showed the importance of cooperative societies in 
serving poor farmers in rural areas which could not be served well by formal in-
stitutions such as commercial banks and other government owned financial in-
stitutions. The formal institutions do not provide loan to the rural farmers since 
the farmers do not comply with bureaucratic procedures and the costs of servic-
es associated with lending. The study recommended the farmers should join the 
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cooperative societies so as to facilitate fish commercialization. 
Studies by Honja et al. [26] point to the importance of social networks in en-

hancing marketing of fish. Some of social networks identified include commu-
nity self-help groups in rural areas, fish traders’ associations, cooperative socie-
ties among others. The literature points to the importance of social networks in 
facilitating commercialization of fish by making it easy to acquire high breeds of 
the fingerlings, easy access to market and reduction of transaction costs. Farmers 
that belong to marketing groups have high chances of selling to a formal trade 
channel and making of rational decisions. In addition, social networks help to 
reduce risks present in the market as well provide assistance to the farmers by 
providing access to storage facilities, transport, information and better terms 
of trade through creation of better relationships with the actors that are present 
in the various marketing chains. The studies establish that belonging to the fish 
traders’ associations increases the likelihood of a farmer to choose a formal 
trade. 

3. Theoretical Model 

The analytical framework used in this study is based on Random Utility theory 
in quantifying preferences where farmers choose a particular method from a set 
of alternatives. The aqua farmer is faced with multiple alternatives on where to 
sell fish. The attractiveness of any one market outlet within the choice set is de-
pendent on several factors including financial performance and access to a par-
ticular market outlet. It holds the assumption that the farmer would choose a 
technique that yield the highest utility from alternative techniques available. 
Greene [27] indicate that random utility method can be used in modeling the 
behavior of a farmer whose decision is generated based on utility maximization. 
This implies that alternative choice on market outlet has different private costs 
and benefits, hence a different utility, to the aquafarmer. The farmer will choose 
market outlet provided that the expected utility he gets from it exceeds expected 
utility from other market outlets as shown.   

* ,i i jY Y if V V>=                               (1) 

* ,j i jY Y if V V= ≤                               (2) 

iY  represent the market outlet i while Yj is an alternative market outlet j. Vi 

and Vj are expected indirect utility values for market outlets i and j respectively. 
Y* represent the market outlet that is actually chosen. The utility function is as-
sumed to be known by each aquafarmer even though some of its components are 
unobserved. The unobserved part of the utility is considered as random variable. 
The expected indirect utility is modelled as the sum of the observed variables 
and the non-observable random part. 

1
i i iV iXβ ε= +                                (3) 

The choice utility of implementing an alternative market outlet can be written 
as; 
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1
j j jV jXβ ε= +                              (4) 

β1i and β1j are vectors of the parameters. The farmers can thus decide simul-
taneously whether to choose one or more market outlet conditional on the vec-
tors of the explanatory variables Xi and Xj. A multivariate probit model can thus 
be used to analyze the farmer’s joint decisions on choosing a market outlet. From 
Equations (3) and (4), the specification of multivariate probit model therefore 
takes the form: 

( )*
1 2 ,,ij ik ik i nY B X K Y Y Yε= + =                       (5) 

where j = 1, 2, 3 and 4 are the market outlet choices while Bik represent the vec-
tor of the parameters that shows the impact of changes of the independent va-
riables, Xik is the vector of independent variables and εi represents the random 
error. K shows the utility levels that are obtained from different market outlet 
choices. 

*1 if 0i iY Y= >                             (6) 

*0 if 0i iY Y= <                             (7) 

iY ∗  is the unobserved latent variable showing the probability of choosing a 
given market outlet. 

4. Methodology 
4.1. Study Area 

This study was conducted in selected counties in Kenya namely Kakamega, Siaya, 
Kiambu, Kirinyaga and Nyeri Counties (Figure 1). These Counties were found 
to have favorable climatic conditions for aquaculture, offer a large market for 
fish and have a high population of potential fish consumers. Further, they are 
part of the counties where Farm Africa implemented aquaculture programs. The 
study relied on the data collected under the 3R (Resilient, Robust, Reliable) Kenya 
project by Egerton University in the five counties. The aim of the 3R program is 
to assess lessons and evidence from Food and Nutrition security programs such 
as Kenya Market-Led Aquaculture Program (K-MAP) that support both com-
petitive and market-oriented agriculture [28]. 

Nyeri County experience annual rainfall ranges between 1200 mm - 1600 mm 
during long rains and between 500 mm - 1500 mm during short rains [29]. The 
temperature and rainfall patterns are favorable for aquaculture related activities 
in the county. Siaya county was found suitable for the study since it borders Lake 
Victoria hence suitable for aquafarming practices. Kiambu county was selected 
because it borders Nairobi county which is a metropolitan area and is a potential 
fish market. While Kirinyaga County was chosen since it has six major rivers 
that are suitable for aquaculture production since they support aquaculture 
production. Lastly, Kakamega County is the third largely populated after Nairobi 
and Kiambu Counties hence it is a potential fish market. 
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Figure 1. A map representing the study area. Source: World Resource Centre (2021). 
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4.2. Sampling Procedure and Sample Size 

The target population consisted of fish farmers that were producing and selling 
fish between September 2017 and August 2018. The study adopted a multistage 
sampling method so as to get the desired sample size. In the first stage, purposive 
sampling method was used to select Kirinyaga, Nyeri, Kakamega, Siaya and Kiam-
bu counties. The second stage involved selecting sub counties with active aqua-
farming practices. Lastly, a systematic random sampling was used to select the 
households to be interviewed from available at the county. 

The sample size for this study was determined using the formula given by 
Kothari [30] as illustrated in the equation: 

2

2

Z pqn
e

=                               (8) 

where n is the sample size, Z is the critical value (1.96) that is obtained at 5% 
significance level, p is the proportion of population of interest (0.5). The propor-
tion is set at 0.5 in order to get a reliable and sufficient estimate while q is the 
weighting variable given by 1-p and e is the acceptable error. According to Ko-
thari [30] an error of less than 10 percent is acceptable thus this study used an 
error of 0.0566 which is precise providing a smaller sample size that could fit the 
budget for the study. 

2

2

1.96 0.5*0.5 299.79
0.0566

n = =  

This was estimated to get a sample size of 300 fish farmers. The study consi-
dered households that produced and sold fish in the last one year. 

4.3. Empirical Model 

Farmers can choose more than one market outlet hence multivariate probit 
(MVP) model was considered to be appropriate in the analysis. MVP allows for 
the possible correlation in decision to participate in more than two market out-
lets. It holds the assumption that there is correlation and interdependence in the 
aquafarmers’ choice on the market outlets. Since there is a possibility that in-
formation on the group membership affect the fish farmers’ probability of se-
lecting a given market outlet, univariate logit or probit cannot be used since it 
assumes that the error terms are distributed independently hence ignoring the 
correlations amongst the outcomes thus lead to inefficient parameter estimates 
[31]. Ignoring the correlations when analyzing the simultaneous choice on the 
market outlets lead to biased and incorrect estimates of the standard errors. A 
multivariate probit model thus can be used to analyze the farmer’s joint deci-
sions on choosing a market outlet. The specification of multivariate probit mod-
el would therefore take the form: 

*
0 1 2 3 4 5 6

7 8 9 10

11 12 13 14

15 16

 
 

_

ij gender eduY Farmorg Hhsize f f Age Altincome

Experince Quantity landsize aqua Preservation
Distance Linkfhmkt Acccredit Extension contact
Farmafri contact f

α α α α α α α

α α α α
α α α α
α α

= + + + + + +

+ + + +

+ + + +

+ + 17 _ iish farmorg yearα ε+ +

 (9) 
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*
ijY  is the unobserved latent variable showing the probability of choosing a 

given market outlet, αi is the vector of parameters and εi is the random error 
term. The error terms in the different market outlet choices are assumed to be 
correlated. The error terms follow a multivariate normal distribution with a mean 
of zero and a variance covariance matrix ε with a value of 1 in the leading di-
agonal. The multivariate probit normal distribution is (0, Ω) and the symmetric 
covariance matrix given as: 

1 1 2 1
2 1 1 2

1 2 1

x x x x

x x x x

x x x x

p p n
p p n
p n p n

Ω =                          (10) 

The off-diagonal elements allow for correlation across the error terms of sev-
eral latent equations which show the unobserved characteristics that affect the 
choice of the alternatives. Table 1 shows the variables, their description, mea-
surements and the expected signs. The variables in Table 1 are used in deter-
mining the effect of social networks on the choice of market outlets. 

 
Table 1. Variables used in Multivariate probit model. 

Variables Description and Measurement of Variables Measurement of variables Expected Sign 

Dependent    

*
ijY  Choice of market outlets (retailers, consumers, collectors 

and wholesalers) 
  

Independent    

Farmorg Number of organizations aquafarmer belongs Continuous + 

Hhsize Household size Continuous +/− 

f_gender Gender of the farmer Dummy, 1 = Male, 0 = Male +/− 

f_edu Years of education Continuous + 

Age Age of the farmer Continuous +/− 

Altincome Income from other sources (Kenya Shillings) Continuous +/− 

Experience Experience in aquaculture in years Continuous + 

Quantity 
Quantity of fish produced (main type of fish produced) in 

Kilograms 
Continuous + 

landsize aqua Size of land under aquaculture in acres Continuous + 

Preservation Access to fish  preservation Dummy, 1 = Yes, 0 = No + 

Distance Distance to the nearest market in Kilometres Continuous + 

Linkfhmkt Access to linkages with the fish market Dummy, 1 = Yes, 0 = No + 

Acccredit Access to credit Dummy, 1 = Yes, 0 = No + 

Extension contacts Number of contacts with extension officers (per year) Continuous + 

Farmafri Engagement with Farm Africa (Dummy, 1 = Yes, 0 = No) + 

contact_fish 
Number of commercial contacts do you have with the fish 

buyers (per year) 
Continuous + 

farmorg_year 
Maximum number of years one is a member of aqua-related 

group 
Continuous + 

Source: Author (2021). 
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5. Results and Discussion 
5.1. Characterization of Fish Market Outlets 

There are various market outlets in the region, including, retailers, consumers, 
collectors and wholesalers. Fish farmers reported different percentages for the 
quantities of fish sold in the various market outlets. Table 2 indicates that ma-
jority of fish farmers (about 73%) sold their fish directly to consumer market 
outlet while 35 percent, 16 percent and 17 percent of fish farmers sold to retail-
ers, collectors and wholesaler’s market outlets, respectively. Majority of farmers 
sold to retailers and consumer outlets since these outlets are accessible and they 
do not require any procedures to sell to. The results from this study is similar to 
results obtained by Nyaga et al. [12] that established that fish farmers sold about 
49%, 29% and 22% of their fish to neighbors, direct market and traders, respec-
tively. 

Table 3 describes the prices and quantities of fish sold in the various market 
outlets. The price of fish was found to be high in collector market outlet with a 
mean price of Kenya Shillings 461.16 while the mean price was lowest in retailer 
market out at Kenya Shillings 328.15. In addition, the mean prices of fish in 
consumers and wholesalers market outlets were Kenya Shillings 338.77 and 415. 
78, respectively. This implies that collectors and wholesaler market outlets were 
lucrative since it offers better prices as compared to other outlets. This is similar 
to the results found by Louw et al. [32] which found out that wholesaler market 
outlet offers best market outlet compared to other market outlets. The minimum 
and the maximum quantity of fish sold were 22 Kg and 20050 Kg, respectively. 
Results established that fish farmers sold highest volume of fish to wholesaler 
market outlet at volume of 1748.71, followed by collector, retailer and consumer 
market outlets at volumes of 1587.75, 1011.70 and 735.39 respectively. Accord-
ing to Timothy et al. [33], farmers that preferred wholesaler and collector market 
outlets have the advantage of selling fish in bulk. 

 
Table 2. Description of fish market outlets. 

Choice 

Fish marketing outlets 

Retailers Consumers Collectors Wholesalers 

Frequency % Frequency % Frequency % Frequency % 

Yes 93 34.96 193 72.56 43 16.17 45 16.92 

No 173 65.04 73 27.44 223 83.83 221 83.08 

 
Table 3. Prices of fish in fish market outlets. 

Choice 

Fish marketing outlets 

Retailers (93) Consumers (193) Collectors (43) Wholesalers (45) 

Mean Std.dev Mean Std.dev Mean Std.dev Mean Std. dev 

Price 328.15 112.62 338.77 108.53 461.16 319.89 415.78 141.40 

Quantity sold 1011.70 1504.00 735.39 1813.91 1587.75 3361.48 1748.71 3966.09 
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5.2. Household Characteristics by Market Outlets 

The mean age of aquafarmers that were interviewed was 52 years. The average 
household size was 5.7 persons which was higher than the average household 
size of 3.9 persons [9]. This implies that majority of farmers had large household 
size that would provide cheap labor that would enhance market participation in 
most of the lucrative market outlets. The mean years of education was 12 years, 
this indicates that majority of the fish farmers were literate farmers hence had 
acquired skills and technical knowhow in aquafarming. 

The average distance to the market was 21.64 Kilometers. This shows that 
majority of the fish farmers were far from the market hence they had to incur 
transportation costs in accessing best market outlets. Results indicated that the 
average year of experience in aquafarming was 6.76. This is a clear indication 
that most aquafarmers were experienced in aquafarming hence they can be able 
to forecast market situations and get better prices for their fish. The average land 
size under aquaculture was 1123.70 Km, the large land size implies high fish 
output hence farmers are more likely to sell in market outlets that purchase large 
quantities of fish at higher prices. The average number of extension contacts in a 
year was 1.27. The lower number of extension contacts indicate that most of the 
farmers have inadequate training on various markets.  

Results in Table 4 indicated that the average number of commercial contacts 
with the fish buyers were 16.39. This high number of commercial contacts with 
the fish buyers implies that farmers had already established specific outlets 
where they sell their fish. The mean number of groups for farmers was 2.82, and 
indication that most of the farmers belonged to more than one group. Further-
more, these can take advantage of these groups, by selling to a particular market 
outlet hence bargaining for better prices. The mean number of years in groups 
was found to be 2.82 which is enough years for farmers to adjust their marketing  

 
Table 4. Description of continuous data. 

Variables Means Standard deviation Minimum Maximum 

Age (Years) 52.02 14.06 21 92 

Household size 5.67 2.93 1 20 

Years of education 12.02 3.49 0 16 

Distance to the market (kilometres) 21.64 76.06 0 700 

Experience in Aquafarming (years) 6.76 6.68 1 44 

Land size under Aquaculture (acres) 1123.70 2478.39 0 20000 

Number of extension contacts 1.27 4.16 0 36 

Number of commercial contacts 16.39 49.19 0 600 

Number of groups 2.82 1.51 0 6 

Number of years in groups 2.78 3.83 0 31 

Off-farm income (Kenya shillings) 439173.2 709795.7 0 6000000 

Number of observations = 266. 
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linking. Results showed that the mean off-farm income was 439,917.2. the large 
amount of off farm implies that farmers had adequate resources that can assist in 
complying with other bureaucracies in profitable market outlets. 

Results indicated that male farmers doing aquafarming were 86.09% while 
female aquafarmers were 13.91 %. A plausible reason for this was that male far-
mers have access to resources in acquiring ponds, cages and tanks. Results indi-
cated that only 36.47% of farmers were members of Farm Africa, these farmers 
benefit from networks of aqua shops in disseminating quality equipment and 
inputs as well promoting the adoption of aquaculture best practices for im-
proved fish production. Farmers who had access to preservation facilities were 
59.02 %, an indication that most fish produced by farmers would end spoiled 
before sale. The findings revealed that 18.42% of farmers had linkages with the 
fish market. This is an indication that few farmers had established fish market. 
Results indicated that only 53.38% of the farmers had access to credit, an indica-
tion that there were farmers who still did not have the capacity to purchase in-
puts for production. 

5.3. Effects of Social Networks on Fish Market Outlets 

Social network in this case considered the number of groups that the aquafar-
mers is a member, extension contacts, commercial contacts with fish buyers, 
membership to Farm Africa and the number of years one is a member of aqua- 
related group. However, household characteristics were also included in the 
model. 

Multivariate probit model was estimated jointly for four binary dependent va-
riables, including retailers, consumers, collectors and wholesalers market outlets. 
The Wald Chi2 test (X2 (266) = 360.41, p = 0.0000) is significant at 1 percent lev-
el implying that the subsets of the coefficients of the model is jointly significant. 
The number of observations was different from 300 due to non-response by 
some households. Furthermore, the Wald Chi2 test indicates that the explanato-
ry power of the factors that are included in the model is satisfactory. The multi-
variate probit model fit the data well, similarly, the model is significant since the 
null hypothesis that the choice of the four market outlets is independent was re-
jected at 1% significant level. The likelihood ratio test in the model (chi2 (6) = 
39.8795) prob > Chi2 = 0.0000) is significant, indicating that there is indepen-
dence between fish market choice decision (rho21 = rho31 = rho41 = rho32 = 
rho42 = rho43 = 0), hence there is significant joint correlations for the estimated 
coefficients across the equations. The off-diagonal elements of the covariance 
matrix are significant, indicating that there are unobserved heterogeneities that 
influence the decision to participate in different fish market outlets. Similarly, 
the correlation coefficients in the error terms are significant, hence the decision 
to choose one market outlet affect the decision to choose another market outlet. 

Based on the results of multivariate probit model in Table 5, most of the va-
riables were significant in more than one market outlet. Results indicate that out  
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Table 5. Variables on multivariate probit model. 

 Retailers Consumers Collectors Wholesalers 

Variables Coeff Std. Err. Coeff Std.Err. Coeff Std. Err. Coeff Std.Err. 

gender −0.589** 0.297 0.216 0.262 −0.266 0.326 0.252 0.347 

Household size 0.020 0.032 0.067* 0.039 −0.056 0.038 0.077** 0.032 

Age −0.009 0.007 0.012 0.008 −0.005 0.008 0.003 0.008 

Experience −0.034 0.022 −0.022 0.020 0.071*** 0.022 0.029 0.021 

Farmafrica 0.001 0.197 0.574** 0.239 0.033 0.222 −0.299 0.200 

logLandsize_aqua −0.132*** 0.039 0.044 0.038 −0.040 0.042 −0.012 0.046 

Distance 0.000 0.001 0.001 0.001 0.001 0.001 −0.003** 0.001 

Extension contact 0.084*** 0.022 −0.184*** 0.040 0.100*** 0.025 0.038 0.025 

Commercial_cont 0.002 0.002 −0.001 0.002 −0.000 0.002 −0.000 0.002 

Linkfhmkt −0.779*** 0.294 −0.218 0.265 0.757*** 0.257 0.491** 0.228 

Log_Quantity 0.162** 0.082 −0.137* 0.075 0.225** 0.087 0.112 0.095 

f_edu −0.062** 0.028 0.001 0.032 0.016 0.036 0.036 0.032 

Access to credit 0.114 0.209 −0.359* 0.215 −0.048 0.224 0.509** 0.224 

Number of groups −0.277*** 0.074 −0.074 0.072 0.238*** 0.085 0.205*** 0.073 

LogAltincome 0.026 0.022 −0.002 0.020 −0.006 0.024 0.003 0.027 

Preservation −0.305 0.202 0.098 0.222 −0.087 0.228 0.766*** 0.237 

Number of years in a group −0.017 0.023 −0.062** 0.029 −0.023 0.026 0.033 0.020 

_cons 1.413* 0.759 1.258 0.782 −3.094*** 0.935 −4.346*** 0.978 

Number of observations = 266. L.R test of rho21 = rho31 = rho41 = rho32 = rho42 = rho43 = 0 chi2(6) = 39.8795 Prob > Chi2 = 
0.0000. Wald Chi2 (68) = 360.41, Log pseudo likelihood = -350.76704 Prob > Chi2 = 0.0000. *, ** and *** represents 1%, 5% and 
10% significant levels, respectively. 

 
of the explanatory variables employed, gender, household size, experience, mem-
bership to farm Africa, land size under aquaculture, distance to the market, num-
ber of extension contacts, linkages with fish market, quantity of fish produced, 
education level of the farmer, access to credit, number of organizations, access to 
fish preservation and the number of years a farmer has been a member of or-
ganization were found to be significant in the different market outlets. 

In terms of gender, male aqua farmers were negatively significant in retailer 
market outlet at 5 percent significant level. A possible reason is that male far-
mers are risk takers hence they are able to search markets that are competitive 
and in distant places hence they will unlikely sell to retailers. In addition, the 
people with the tasks to control resources in most homesteads are male farmers 
hence they participate in day to day business decision making. In terms of gend-
er, male farmers were less likely to sell to retailer market outlet. This is attributed 
to the fact that male farmers are tasked with responsibilities of controlling re-
sources in most homesteads hence they participate in day to day business deci-
sion making. This finding is similar to the work by Sigei et al. [34] who estab-
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lished that male farmers are risk takers hence they are capable of searching for 
markets in distant places. 

Household size was found to be positively and significantly influence the like-
lihood of choosing consumer and wholesaler market outlet at 10 and 5 percent 
significance level, respectively. Aqua farmers with large household size prefer 
selling to wholesaler outlet since large household size is assumed to have plenty 
labor force that is able to facilitate transportation of fish to the final market 
place. The results confirm the study carried out by Tewodros [35] that estab-
lished that large family size has better labor endowment, which enables house-
holds to travel to reach wholesalers in the nearby markets. 

Experience in fish farming was found to be positively significant in collector 
market outlet at 1 percent significant level. Experience in farming increases market 
participation through improved bargaining power in the market. Further, expe-
rience improves negotiation power of farmers in the market. Farmers with more 
experience in aquafarming prefer selling to collector market outlet due to the 
fact that experience helps aqua farmers to adjust their marketing link; hence they 
will probably choose collectors which offer lucrative price deals. This study con-
curs with the study done by Wosene et al. [36] which highlights that experienced 
farmers are more knowledgeable of cost and benefits that are associated with 
pepper marketing outlets; hence the farmers will prefer selling to lucrative mar-
ket outlets. 

Experience in fish farming was found to be positively significant in collector 
market outlet at 1 percent significant level. Experience in farming increases market 
participation through improved bargaining power in the market. Further, expe-
rience improves negotiation power of farmers in the market. Farmers with more 
experience in aquafarming prefer selling to collector market outlet due to the 
fact that experience helps aqua farmers to adjust their marketing link; hence they 
will probably choose collectors which offer lucrative price deals. This study 
concurs with the study done by Wosene et al. [36] which highlights that expe-
rienced farmers are more knowledgeable of cost and benefits that are associated 
with pepper marketing outlets; hence the farmers will prefer selling to lucrative 
market outlets. 

Membership to Farm Africa is positively significant in consumer market out-
let at 5 percent significant level. This is because Farm Africa implemented exten-
sion programs, where fish farmers were enlightened on selling to consumers 
which offered relatively better prices compared to retailers which do not offer 
better prices, Furthermore, since many members of Farm Africa were older far-
mers; they preferred selling to consumer market outlets other than other market 
outlets. 

Land size under aquaculture was found to be negatively significant in retailer 
market outlet at 1 percent significant level. Land size under aquaculture nega-
tively affected the likelihood of selling to retailer market outlet. This is attributed 
to the possibility that farmers with large land size produce more fish, hence 
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would sell in other market outlets that afford to buy fish in large quantities and 
leave other market outlets such as retailer which buy fish in small quantities. The 
finding is similar to the results obtained by Abate et al. [37] who established that 
an increase in land size allotment by one unit increases by decreases the proba-
bility of selling to retailer market outlet. 

Distance to the market negatively influences the likelihood of selling to who-
lesaler market outlet at 5 percent significant level. The negative sign implies that 
fish farmers living far away from the market are less likely to sell to wholesalers. 
In addition, the negative sign implies that longer distance to the nearest market 
translates to longer time taken to transport fish. Farmers that were far from fish 
market were unlikely to sell to wholesaler market outlet. Selling fish to wholesa-
lers requires adequate transportation facilities as well as labor endowment ne-
cessary to reach wholesalers which increases the costs associated with marketing. 
In reality, most aqua farmers prefer selling fish in the nearest market since it re-
duces the time spent in transportation, saves on transport cost and reduces the 
chances of fish spoilage. Mburu et al. [38] established that the longer the dis-
tance to the market, the higher the transportation cost, hence higher cost of milk 
marketing. This finding is in line with the study done by Tarekegn et al. [39] that 
found out that with increase distance to the market, bee farmers preferred selling 
to nearby outlets that are not associated with higher transportation costs. 

The number of extension contacts positively influenced the probability of 
selling to retailer and collector market outlet at 1 percent significance level and 
negatively influenced the probability of selling to consumer market outlet at 1 
percent significance level. This may be due to the fact that farmers with many 
extension contacts may probably know about many market outlets which offer 
better prices for their produces like the case of collector market. Farmers that 
received more extension contacts were less likely to sell fish to consumer market 
outlets who buys fish in small quantities and at low prices and more likely to sell 
in other market outlets. Similar results were obtained by Wosene et al. [36] that 
established that extension service increases the chances of farmers to acquire 
important market information that will enable pepper producers in improving 
production method, thus lead to more output hence increases the probability of 
the farmer in choosing the best market outlet. The results affirm with the notion 
which implies that extension service acquired by the farmer on marketing in-
creases the farmer’s willingness to participate in lucrative marketing outlets [1]. 

Access to linkages with the fish market is important in fish marketing since it 
ensures that producers have steady market for their fish. It was found to be posi-
tively significant in collectors and wholesaler at 1 percent and 5 percent signifi-
cant levels, respectively and negatively significant in retailer market outlet at 1 
percent significant level. Fish farmers with linkages with fish market preferred 
selling in market outlets which offer better prices for their fish. This is concur-
ring with results from this study in which wholesaler and collectors market out-
lets offered better prices for fish than retailer market outlet. This finding is simi-

https://doi.org/10.4236/oalib.1108133


J. O. Malit et al. 
 

 

DOI: 10.4236/oalib.1108133 16 Open Access Library Journal 
 

lar to the study by Awuor et al. [5] that found out that effective market linkage 
between aqua farmers and other stakeholders have benefits, including assured 
price and assured market. 

Quantity of fish produced negatively influenced the likelihood of choosing 
consumer market outlet at 10 percent significance level. This implies that when 
the quantity of fish produced increases, farmers would avoid selling to consumer 
market outlet since this outlet demand small quantities of fish for consumption. 
Based on the quantities of fish produced, results indicate that farmers preferred 
selling to collector market outlet due to the ability of this market outlet to pur-
chase large quantity of fish at fair price. At the same time, avoid selling to con-
sumer market outlet since this outlet buy fish in small quantities. This implies 
that when the quantity of fish produced is large, farmers would prefer selling to 
market outlet that buys large volume of fish at fair price. This finding is similar 
to the work by Wosene et al. [36] which indicated that quantity of pepper pro-
duced positively affected lucrative market outlets. 

Education level was determined by the number of years that aqua farmers 
have spent in school. Education level is negatively significant in retailer market 
outlet at 5 percent significant level. The negative relationship between education 
level and retailer market outlet implies that educated farmers make informed 
decisions on choosing the best marketing outlets; hence farmers would sell fish 
after considering the marketing margin as well as the marketing cost. This is 
similar to the study by Mburu et al. [38] which highlighted that education is 
considered as important indicator of social change, where it increases knowledge 
and skills useful in collecting and interpreting information necessary in making 
more productive and marketing decisions. 

Access to credit was positively significant in wholesaler market outlet at 5 
percent significant level and negatively significant in consumer market outlet at 
10 percent significance level. Credit increases the capacity of production, thereby 
enhancing fish marketing among farmers. This implies that fish farmers who 
had access to credit were able to produce large volumes of fish, hence would sell 
to wholesaler market outlet, that mostly buy fish in large quantities. Farmers 
who did not access credit produced fish in small quantities, hence end up selling 
to consumer market outlet. The result is similar to the study done by Mmbando 
et al. [40] which indicated that access to credit increases the probability of maize 
producer to sell to traders in nearby market as well as wholesalers in nearby 
towns. 

Number of farmer groups was found to be positively significant in collectors 
and wholesaler market outlets at 1 percent significant level. However, number of 
farmer groups was negatively significant in retailer market outlet at 1 percent. 
This is due to the fact that farmers with many farmer groups are likely to know 
about market outlet which offers better prices for the produce. Fish farmers with 
many groups are more likely to practice bulking; hence they are able to gain the 
advantage of economies of scale. This suggests that fish farmers with many 
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groups will more likely to sell to wholesalers and collectors than retailers. Group 
membership promotes unity and sense of belonging in increasing the bargaining 
and negotiation for better trading terms, hence leading to reduced transaction 
costs. The results from this study is similar to the study by Nyaga et al. [12] 
which established that membership to groups is associated with the likelihood of 
farmer’s selling to the traders’ channel unlike neighbor’s channel.  

Access to preservation facilities is positively significant in wholesaler market 
outlet at 1 percent significant level. Preservation facilities positively influenced 
the chances of selling to wholesaler market outlet. This is attributed to the fact 
that preserved fish has high chances of staying longer before spoilage, hence 
farmers have adequate time to transport fish to wholesaler market outlet, which 
buys in bulk and offers better prices. This is in line with Wosene et al. [36] that 
found out that pepper preservation had a positive and significant relationship 
with wholesaler market outlet. 

Number of years in a group was found to be negatively significant at consum-
er market outlet at 5 percent significance level. This is attributed to the fact that 
farmers with many years in a group are more knowledgeable on costs and bene-
fits that are associated with fish marketing outlets. Farmers join groups for sev-
eral reasons including, easy access to inputs, extension services, having collective 
sales and for social reasons. Experience in cooperative groups helps the farmers 
to adjust their marketing link, in search of other alternative outlets that offer 
better prices for fish [36]. This means that farmers with many years in a group 
were less likely to sell to consumers. This is similar to the study carried out by 
Jari and Fraser [41] that highlighted that farmers with many years of experience 
in groups have the ability of reaching distant places. In addition, experience in 
groups make farmers share information and broaden their social capital. 

6. Conclusions and Recommendation 
6.1. Conclusions 

The study determined the effects of social networks on the choice of market out-
lets. These market outlets include retailers, consumers, collectors and wholesa-
lers. Social network factors that explained the choice of market outlets include: 
number of farmer groups, membership to Farm Africa, number of years in a 
group and linkages with the fish market. Retailer market outlets were affected by 
linkages with the fish market and number of groups, while consumer market 
outlet was affected by membership to farm Africa and number of years in a 
group. On the other hand, linkages with the fish market and number of groups 
affected both collector and wholesaler market outlets. 

Other factors that affected the choice of market outlets include gender, house-
hold size, experience in aquafarming, land size under aquaculture, distance to the 
market, number of extension contacts, quantity of fish produced, education level 
of the farmer, access to credit and access to preservation facilities. Results indi-
cated that collector and wholesaler market outlets offered better prices for fish.  
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6.2. Recommendation 

The government and other entities need to ensure compulsory group member-
ship in order to increase their bargaining power. Establishment of fish collecting 
centers in some of the potential areas encourages fish farmers to sell fish at a 
better price. Farmers who belong to groups usually market their fish collectively, 
hence giving them advantage of accessing market outlets which offer better pric-
es for fish. Farmers need to create linkages with the fish market in ensuring that 
they get stable market for fish. This would ensure that farmers sell their fish to 
collector and wholesaler market outlets that offer better prices for fish. In addi-
tion, policy should include having many extension contacts, trainings and provi-
sion of credit to farmers in enhancing fish marketing. This would ensure that 
farmers have access to enough information on quality, quantity and prices of 
fish in the various market outlets.  

6.3. Further Research 

The study proposed to carry out the impact of farmer profitability under the dif-
ferent market outlets in fish value chain. 
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