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Abstract

The continued fish decline in most capture fisheries including the Lake Victoria fisheries have led to
increased promotion of fish farming. However, little is known about consumers’ behaviour and preference
on farmed fish. This study presents the consumer behaviour and preference for farmed and wild fish within
the Lake Victoria region in Tanzania. The study was conducted for fifteen days in October 2012. A total of
103 structured questionnaires were completed. Data collected was statistically analysed using categorical
regression model and descriptive statistics to determine influence of socio-demographic characteristics on
consumer behaviour.  Results reveal that consumer behaviour and preference for fish is significantly
affected by socio-demographic factors such as age, marital status, education, occupation, and place of
residence. Based on these findings, we recommend that value chain actors should consider the socio-
demographic characteristics of the market base when designing or developing their products to enhance

trade of both farmed and wild fish in Lake Victoria region.
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Introduction

Worldwide, fish is categorized as food with low-fat
and high protein and therefore has many health
benefits (Sidhu, 2003; Mozaffarian and Rimm, 2006;
Burger and Gochfeld, 2009). This fact creates an
advantageous atmosphere towards fish trade and
marketing. However, the case is not always the same
to the farmed fish. Most studies that have compared
consumers’ attitude towards wild and farmed fish
indicate that wild fish is much more preferred while
farmed fish is normally perceived to be of low
quality (Kole, 2003; Verbeke and Brunso, 2005;
Verbeke et al., 2007; and Batzios et al., 2005; Claret
et al., 2014; 2016). However, fish consumption is
normally influenced by many factors including
socio-economic  background, general food
consumption patterns, personal health status and a
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number of attitudinal dimensions of consumers
(Trondsen et al., 2003). In East Africa, fish farming is
relatively undeveloped but has high potential to
increase fish production to boost food security and
improve welfare of the poor communities (Shoko et al.,
2011; Kundu et al., 2016). This is supported by the fact
that the region harbours adequate water resources,
suitable fish species, favourable temperatures and
expanding fish markets due to continued increase of
human population (Rutaisire et al., 2009; FAO, 2016).
Nevertheless, most of the local markets in East Africa
are still dominated by wild fish because of low farmed
fish production. For example, in Tanzania capture
fisheries from Lake Victoria alone constitutes over
60% of the total fish production in the country (Shoko
et al, 2011; URT, 2015), while farmed



fish production is staggering at 4,840 tons (Dr.
Mahika, per comm).

Regarding consumers’ attitude, preference and
behaviour towards farmed fish in Tanzania, some
consumers detest farmed fish because farmed fish
are unhealthy and of low quality (Salehe et al., 2012,
Unpublished data). However, this has not been
empirically established. It should be noted that,
understanding of the consumer perception and
preferences towards wild and farmed fish has widely
been appreciated as important to the growth and
sustainability of fish farming industry (Batzios et al.,
2005; Verbeke et al., 2005). However, with the
current expansion of fish farming in the country, it is
important to have a better understanding on the
consumer behaviour and preferences for the
development of the economically viable and
sustainable fish farming industry. This paper
therefore, presents the research findings of how
socio-demographic characteristics influences
consumers’ preference and behaviour between
farmed and wild fish. This information is critical in
providing a better understanding of the market
potential for farmed fish and form the basis for
market segmentation for fish and products of both
farmed and wild fish around the Lake Victoria
region.

Materials and Methods

The study was conducted in six riparian districts in
Lake Victoria, Tanzania, where fish farming is
known to exist. In this study, only household heads
in the study areas were interviewed, and this was
because they are the ones buying food and are aware
of the food consumed at their homes.

The study employed mixed methods comprising
literature reviews and in-person questionnaires.
Review of literature involved both published journal
articles and unpublished government and study
reports was done. This guided in design of the study,
development of the questionnaire and analysis. In
this study, a questionnaire was considered an
appropriate method because of its suitability to
conducting structured interviews in which a similar
set of questions are asked to respondents and a
limited set of responses are expected in return. In
addition, a questionnaire is easy to administer and to
get large responses within a short time. The
questionnaire contained two parts. The first part
asked for demographic characteristics of respondents
such as age, marital status, household income, place
of residence and household size. The second part of
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the questionnaire had questions to gauge consumer
behaviour and preferences towards farmed and wild
fish.  These questionnaires were used to get
information on the sources of fish, sizes of the fish
preferred and consumed, frequency of fish
consumption and reasons for fish consumption. The
key question was consumers preferred source when
buying fish. Consumers were asked to choose
between the following options: “wild”, “farmed”,
“any” and “unsure” while for the key question
consumers preferred fish species, they were asked to
choose between "Tilapia", ‘‘Catfish’” and “Other”.
Furthermore, consumers were asked to choose
between the following options: " < 50g-100g", "100-
300g", °500-900g" and " > 1 kg" for the key
question consumers preferred fish size. On other
hand, consumers were asked also to choose between
" daily”, " At least once a week", " once a month" and
" not in any particular pattern” for the key question
how often consumers' family eat fish. Lastly, for the
key question of reasons for choosing fish as a food
in the family, consumers were asked to answer the
following dichotomous items: “tradition”, “fish is
cheap”, “fish is considered as healthy food”, “taste”
and ‘“high nutritional value of fish”, with the
respective scores attributed: “no” =1 and “yes” =2.

Data for this study was collected for two weeks
from 021-16" October, 2012. In this study, it was
important that all the riparian districts where
aquaculture is practised are sampled. Thus, the
survey covered 18 villages in six riparian districts
within Lake Victoria namely; Muleba, Bukoba
urban, Bukoba rural, Rorya, Tarime and Busega
(Table 1). The study villages were randomly
sampled from the list of all villages in each district
using Microsoft Excel. This was done to provide
equal opportunity for every village to participate in
the study. At the same time, purposive sampling was
employed to recruit survey respondents. This was
important to sample only respondents who have
consumed both farmed and wild fish.

Participation to the survey was voluntary. Names
of the respondents were not recorded and their
consent was obtained before completing the
questionnaire. Respondents were also informed
about the study objectives. Generally, all the
respondents approached were willing to participate
in the study. The generated data was analysed using
Statistical Package for Social Science (SPSS Version
17). Quantitative analysis was done to describe the
characteristics of the respondents. These are
presented in terms of percentages and frequencies.



The categorical regression model and Pratt’s
measures of relative importance and tolerance were
used for statistical analysis. Categorical regression
model was chosen because the assumption of
normality is relaxed and accepts smaller sample size
compared to General linear model (Shrestha, 2009).
The categorical regression method with optimal
scaling is an extension of the general linear
regression method. It quantifies data of categorical
variables by attributing numerical values to the
categories, resulting to an optimal linear regression
equation of transformed variables. The model makes
it possible to forecasts the values of a dependent
variable for any combination of a set of independent
(classification) variables and the effect of each of the
classification variable on the dependent variables is
described with the corresponding regression
coefficient (Young et al., 1976; Kooij and Meulman,
1997; Shrestha, 2009).

Several activities were undertaken in data
analysis. First, respondents’ socio-demographic
characteristics was designated as an independent
variable. Second, the three key questions
“consumers’ preferred source when buying fish”,
“’how often the family consume fish’’, “’reasons for
choosing fish as food”” were considered dependent
variables. Third, reliability analysis by Cronbach’s
alpha coefficient of the items involved in each of the
key questions was performed to determine the extent
to which these items are related to each other and the
overall index of the internal consistency of the scale
as whole was produced. In all the tests, significance
difference/correlation was estimated at a=0.05.

Table 1: Number of Village visited (n=103)
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Villages Frequency Percent
MManara 15 146
Omuga 4 39
Marasibora 10 a7
Komuge 3 449
Febu Q 87
Pemba 4 39
MNvamwaga 1 |
Sorage 1 1
Eimusi 1 |
Rofva town 2 1.9
Shigela 10 87
Nvaruhende ] 5.8
Bushagam 2 1.9
Eamachumu fi 6.8
Eanoni 3 20
Bunena 3 29
Tlogelo 11 10.7
Fwamishenye 9 8.7
Results

A total of 103 respondents were interviewed,
comprising of 52 males and 51 females. Majority of
respondents (75.7%) were permanent resident of the
villages they were staying at the time of the study. In
addition, crop farming represented by 74.8% is the
major economic activity undertaken by the
respondents (Table 2). In addition, 64% of the
respondents have completed primary education.
About 66% have a monthly income of less than 80
USD}(Table 2).

Furthermore, 70.9% of respondents prefer Tilapia
as their favourite fish, while only 1.9% prefer
Catfish and 27.2% prefer other fish species which
also found in Lake Victoria. It was also revealed that
most consumers prefer big fish of 500 grams and
above (Figure 1). Of the 103 respondents, 32%
prefer Tilapia of 500-900 grams while 35.92% of
them prefer Tilapia of above 1 kilogram. Further
results also indicate that most consumers' (79.6%)
like to eat fish in its fresh form compared to other
forms (Figure 2).

11 USD was equivalent to 1285 TZS during data collection



Table 2: Socio-demographic characteristics of the
sample (n=103)

Variable Percent
Sex

Male 5035
Female 403
Age

18-27 g7
28-37 223
38-47 301
48-37 223
57-68 117
=68 49
Education level

Primary 64.1
Secondary 184
Tertiary 10.7
Never went to school 5.8
Occ upation

Crop peasant farmer 7438
Civil service 10.7
Private sector/self 126
emploved

Religious related 19
Marital status

Single 6.8
Monogamous 117
Polygzamous 136
Separated/divorced 1.0
Widow 1.0
Place of residence

Urban 214
Semi-Urban 29
Rural 737
Household Monthly

income (USD)

= B0 66.0
B0-135 136
1535-250 78
250-300 39
=300 8.7
Household size
{(Number of people)

Minimum 1
Maximum 16
Average 7
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Figure 1: Consumers' preferred fish types and sizes
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Figure 2: Consumers' preferred fish products

Additionally, Cronbach’s alpha (o) coefficient
analysis produced a value that was equal to 0.88.
This shows a strong reliability of internal
consistency and scale of dependent variables (key
questions “consumers’ preferred source when buying
fish", "how often the family eat fish" and
“consumers’ reasons for buying fish as food”).
Moreover, statistical results for the overall
evaluation and validity of the applied categorical
regression models resulted in relatively moderate
values of multiple R, and F values of the ANOVA
tests (level of significance: 0=0.05).

Specifically, the key question ‘“consumers’
preferred sources when buying fish” yielded the
multiple R of 0.64, while a value of 0.57 was
estimated for the model of the key question " how
often consumers' family eat fish". Furthermore, the
model estimated a value of 0.59 for the last key
question "consumer’s reasons for choosing fish as a
food".



On the other hand, ANOVA tests for the F-values
produced the following results; F (37,61) = 1.140,
0=0.320 was estimated for the model of the key
questions “consumers’ preferred sources when
buying fish”, while values of F (19,80) = 2.030,
a=0.01 was estimated for the key question " how
often consumers' family eat fish". Furthermore, F
(18,79) = 2.34, 0=0.01 was estimated for the model
of the key question “consumers” reasons for
choosing fish as a food". The F values indicate that
the categorical regression models are acceptable for
two questions except for the key question
“consumers’ preferred sources when buying fish”.

Majority of consumers interviewed (56.3%)
stated they prefer farmed fish while 37.9% indicated
preference for wild fish. On other hand 4.9 % of
respondents stated they eat fish from any source
either farmed or wild. Statistically, the standardized
coefficients (Table 3) indicate that the transformed
variables , “marital status”, “age” and “education”
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are significant in pointing out the possible effects on
consumers’ preferred source (farmed, wild or any)
when buying fish with the highest significant beta
values in the model. The three variables, additive
importance accounts for about 60.2% while the
remaining independent variables exhibited lower
importance (39.8%) in total.

Partial correlation coefficients indicate that,
removing the effects of other variables, “marital
status” accounts about 16.73% [or (0.409)?] of the
variation in predicting the “consumers’ preferred
source when buying fish". The rest of the variables
accounts for smaller portion of variance if the effects
of the other variables are removed. On other hand,
by removing the effects of other variables from
“marital status” the remaining part of this variable
becomes smaller to about 11.83% [or (0.344)?]. The
tolerance values of all variable are high indicating
lack of multicollinerity (Table 3).

Table 3: Categorical regression model of the key question "consumers’ preferred source when buying fish”

Independent | Standardized Correlations Importance Tolerance
Variables coefficients

Beta S E Zero  Partial Part After  Before

order

Sex 0.034 0107 0077 0067 0032 0.010 0918 0801
Age 0.351 0.124 0221 0384 0320 0.190 0.827 0776
Education
lewvel 0.311 0.151 0246 0342 028 0.187 0.807 0708
Mantal status | 0.370 0178 0248 0400 0344 0.225 0.866 0877
Place of
residence 0235 0171 0272 0278 0223 136 0.900 0349
Cccupation 2500 0.186 017> 0285 0229 107 0.836 0333
Household
Hze 0299 0110 0146 0333 0272 0.107 0.824 0894
Household
income 0.155 0120 0030 0192 0.151 0.019 0939 0716

The results also show 52.4% of respondents eat fish
once a month, while 21.4% indicated to eat fish daily
and 16.5% eat fish at least once a week. Statistically,
the standardized coefficients of the transformed
variables “marital status”, “age” and “occupation”
were significant in predicting the possible effects on
the key question “how often consumers' family eat
fish” where the beta values of standardized
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coefficients scored higher compared to the other
variables (Table 4). On other hand, the largest
importance to predict the key question " how often
consumers' family eat fish” corresponds to “age”
accounting for 20% then followed by “marital
status” and “occupation” which both scored 18%
each. The three variables additive importance
accounts for about 56%. Partial correlation



coefficients indicate that, removing the effects of
other variables, “marital status” explains about 12.25
percent [or (0.35)?] of the variation in the dependent
variable “how often consumers' family eat fish” The
rest of the variables explain smaller portion of the
variance if the effects of the other variables are

removed. Besides, by removing the effects of other
variables from “marital status” the remaining part of
this variable becomes smaller about 9.61 percent [or
(0.31)?]. The tolerances of all variables are high
indicating lack of multicollinearity (Table 4).

Table 4: Categorical regression model of the key question “how often consumers' family eat fish”

Independent | Standardized Correlations Importance T olerance
Variables coefficients

Beta S E  Zera Partial Part After Bafore

order

Sex 012 010 009 013 011 0.03 0.79 0.80
Age -p.30 014 021 -032 028 0.20 D85 0.78
Education
lewvel 025 018 011 027 023 0.08 0.82 0.71
Marntal stams | 0.33 020 0.18 035 031 0.18 0.88 0.88
Place of
residence 021 015 021 021 018 0.13 0.71 0.33
Occupation 026 020 022 028 024 0.18 080 0.55
Household
Sl 016 032 o012 018 013 0.06 090 0.90
Household
income -0.17 027 025 020 016 0.13 090 0.72

Table 5: Categorical regression model of the key question "reasons for choosing fish as a food”

Independent | Standardized Correlations Importance  Tolerance
Variables coefficients
Beta 5 E Zere Partial Part After Befors
order
Sex 0.01 010 0.07 001 0.01 0.00 081 0.80
Apge -0.13 028 021 -0.15 -0.12 0.08 086 078
Education -0.37 020 -027 -039 -0.34 020 082 070
level
Mantal status | 029 015 021 033 028 0.17 094  0.86
Flace of 0.46 021 025 0.43 0.38 0.32 070 053
residence
Occupation 021 021 001 021 017 0.01 070 053
Household 0.07 039 0.05 0.09 0.07 001 089  0.89
dza
Household 0.1 0386 021 020 0.186 0.11 078 071
income

Furthermore, on the reason for choosing fish for
food, 40% stated that fish is cheap compared to other
source of protein. This was followed by 33% who
stated that they choose fish because it is healthy and
a nutritious food. Statistically, the standardized
coefficients of the transformed variables “place of
residence”, “education level” and “marital status”

found significant in pointing out the possible effects
on the key question “Consumers' reasons for
choosing fish as food (Table 5). The independent
variables indicated that the largest importance to
predict the “Consumers’ reasons for buying fish as
food corresponds to “place of residence” accounting
for 32% followed by 29% of “education level” and
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17% to “marital status”. The three variables,
additive importance accounts for about 78%. Partial
correlation coefficients indicate that, removing the
effects of other variables, “place of residence”
explains about 18.49 percent [or (0.43)?] of the
variation in the dependent variable “reasons for
choosing fish as food. The rest of the variables
explain smaller portion of the variance if the effects
of the other variables are removed. Furthermore, by
removing the effects of other variables from “place
of residence” the remaining part of this variable
becomes smaller about 14.44 percent [or (0.38)?].
The tolerances of all variables are high indicating
lack of multicollinerity (Table 5).

Discussion

Our results show consumers’ behaviour and
preference for fish around Lake Victoria, Tanzania is
significantly influenced by five socio-demographic
factors: age, marital status, education, place of
residence, and occupation. The five variables scored
higher beta values and percentage of importance
indicating significant strength relationship with the
dependent variables (“consumers’ preferred source
when buying fish”, “how often consumers' family
eat fish” and “reasons for buying fish as food”).

The survey targeted the household heads because
they have the purchasing power for the food of the
family. Families and households provide important
sets of interpersonal relationships that influence food
choice. Family members interact and negotiate and
sometimes some members even discount their own
interest or shape the food choice of others (Furst et
al., 2006).

More than seventy percent of the respondents
interviewed were household heads of between 28
and 57 years old. Since most of the household in
Tanzania is dominated by young people, these might
have both positive and negative impacts on fish
consumption behaviour around the region. Age
cohort or consumers born in the same period that
share experiences, memories, and preferences, have
proven to have some impacts on food choice and
consumption behaviour. Verbeke et al (2007) found
older people (> 55 years) believe wild fish is
healthier than farmed fish when compared with other
age category (25-45 years).

Furthermore, Olsen (2003) found age to be
positively related to the consumption behaviour of
seafood in Norway, which also concured with Osler
et al. (1997) and Trondsen et al. (2003 and 2004).
Parents have the purchasing power but children’s
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sometimes also influence on what can be eaten in the
family. Trondsen et al. (2003) indicated that within a
given household the number of children, and
children’s age form a complex pattern that may
operate as barrier to fish consumption. Erdogan et al.
(2011) found younger consumers to have low
consumption frequency compared to the older
consumers. The fact that seafood is healthier food
compared to other source of protein make consumers
who are aged to have high fish consumption
frequency than other age categories. About sixty
percent of the respondents had completed primary
school and only few completed secondary and
tertiary education. This concurs with the data at the
National Bureau of Statistics (NBS), which shows
that majority of citizens have completed primary
education.

Education is an important factor that enables
consumers in evaluating the links between fish and
its nutritional and health facts. Majority of
consumers interviewed prefer most farmed fish
rather than wild fish because of quality assurance.
Most of them stated that farmed fish are poison free
and normally sold fresh or alive. Myrland et al.
(2000) found that people with higher education had
higher fish consumption rates compared to others.

Occupation and income are related factors; and
most of the respondents interviewed were crop
peasant farmers with household income of less than
100 USD per month. The results confirmed the fact
that, fish farming is an important strategy to improve
food security in rural areas since majority of
respondents interviewed living in the rural areas
consider fish to be cheap and healthier food than
other source of protein such as meat.

In Lake Victoria, ‘place of residence’ was found
to be very important independent variable in
pointing out the two key questions “how often
consumers' family eat fish” and '"reasons for
choosing fish as a food”. This finding supports the
observations that there is a link between
geographical place of residence and the consumption
of seafood of the respondents (Myrland et al., 2000;
Trondsen et al., 2004; Cardoso et al., 2013). Cardoso
et al. (2013) found consumers living close to the sea
to have a high consumption rate and preference to
the wild fish than those living in inland region. This
can also be attributed to general fish availability in
the region, and ability to buy large quantities of fish
at relatively low price to cater for large families
compared to other protein sources. The results
concurred with what was found in household survey



conducted in year 2005 around the Lake Victoria in
Tanzania where majority of respondents interviewed
(90.2%) reported fish is their main sauce for their
daily meal because fish is more abundant compared
to other source of protein (Onyango et al. 2006). The
results also show that consumers mostly prefer
Tilapia fish in its fresh form. This is different from
Salehe et al. (2014) who found consumers also
prefer other forms of value added products of fish
but their choices are limited with fish products
availability in the market. In this light, improving
consumers’ preference and market performance of
all fish species found in Lake Victoria region
through value addition is highly required.

Conclusion and Recommendations

This study provides important information which
form the basis for market segmentation of fish
products for both farmed and wild fish. Even though
fish farming involves high financial investment and
operating costs; wild fisheries still control the fish
markets through supply and price of fish in the
country. Therefore, marketing segmentation is an
important marketing strategy that can help to
differentiate between wild and farmed fish in the
markets for profitable fish farming industry. Since
consumers believe fish is healthier with higher
nutritional content, creating good atmosphere for
marketing of both farmed and wild fish is critical.
Drawn from this observation, fish producers,
processors and marketers around the Lake Victoria
in Tanzania will need to take special consideration
on the socio-demographic factors such as age,
education, marital status, occupation and place of
residence when designing and developing the fish
products and other marketing strategies for high
consumption of both farmed and wild fish.

On a different note, the sampling strategy of the
study targeted the household heads who have
consumed both wild and farmed fish, and secondly
the common fish farming practice in Tanzania is
pond farming which is normally done in rural areas
where there is enough land for pond construction.
These two factors might have caused the bias and
made the variables marital status and place of the
residence found significant factors influencing the
consumer preference and behaviour around Lake
Victoria while the situation might give different in
other data set. Nevertheless, the study has provided
important information that can applied to improve
consumption of both farmed and wild fish.
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