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Abstract This study assessed aquapreneurs in grow out fish culture on their readiness to participate and pay for mobile
phone advisory services (MPAS) to meet information need in Anambra state. An interview schedule was administered to 100
respondents to generate primary data from three zonal Agricultural Development Programmes in the state which was
analysed with parametric and non parametric statistical tools. Result revealed that educated elites at tertiary levels dominate
aquapreneurs. Mean scores recorded for pond ownership was (3.57), stocked fish (4,520), age (45 years) and experience (7.7
years). About 94% obliged to pay for MPAS and the consensus mean amount willing to pay was #48. 87. Respondents top
expected gratifications for agreeing to pay for MPAS in aquaculture was to receive timely information, linkage to customers,
increase profitability, better market information and to adopt technologies. Preferred credible service providers to deliver
MPAS under government institutions were fisheries research institutes (1.91), Agricultural Development Programmes (1.70),
Universities (1.51) and Federal Ministry of Agriculture and Rural Development (1.24) whereas under private setup were
experienced fish farmers (1.14) and fish farmers associations (0.86). Though, socio-economic variables contributed to 31%
variation towards willingness to pay for MPAS, but age, education and experience were not statistically significant.
Emerging facts from the study imply that aquapreneurs are ready to participate and subscribe to MPAS to get quality and
relevant messages from credible government and private service providers. Therefore, identified relevant organisations are
encouraged to initiate action on MPAS platforms to meet the information needs of target groups.
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1. Introduction profitability of catfish production [6-8]. Aquapreneurs in the
context of this study are commercial fish farmers that raise
fingerlings to table size maturity for sale.

Sustaining the booming aquaculture enterprise with
investments in rural, peri-urban and urban areas requires
innovative extension and advisory services delivery strategy.
This is necessary as present pace of innovation and
technology development in aquaculture has outpaced the
knowledge level of most public extension agents, thus,
making them redundant and irrelevant in their jobs as change
agents and information carriers. To stress the fact, there were
investigations revealing high information and training needs
as a result of scarce extension activities in aquaculture aspect
across the six geo-political zones of the country [9-12, 1].

Since last decade, aquaculture production has increased
the fish production with visible impact in the economy, food
and nutrition security, wealth and job creation, gross
domestic product (GDP), investment, income and better life
for men and women aquapreneurs. According to [1],
aquaculture production increased from 5.01% in 2001 to
23.61% in 2010. [2] stated that aquaculture has yielded
remarkable 20% increase in growth per year with high
growth in small-to-medium enterprises and a number of
large-scale intensively managed fish farms. While [3] argued
that aquaculture was not less paying than crops and it is
capable of yielding six times more than cowpea and three

times more than peanut in the same unit area. Studies
carried in Anambra state on aquaculture farming were
consistent on its profitability and contribution to social,
economic and poverty reduction [4, 5]. For example,
studies conducted in other parts of the country attested to the
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Consequences of poor extension services in terms of
facilitation, demonstration, training, visitation and outreach
is manifested in low participation, scarce access to
information acquisition and its utilisation, and low adoption
of technologies by fish farmers [1]. The dearth of extension
services has forced fish farmers to look inward to source
information from their personal reserve as well as within
networks in the value chain i.e. experience, fellow fish
farmers and input sellers/dealers rather than extension agents
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as documented in studies by [13, 14, 1]. This issue is
compounding the low investment in agricultural information
[15] and its low status and neglect [16]. This inappropriate
public extension scenario needs to be changed with
innovative approach that is demand driven and interactive
using modern information and communication technologies
(ICTs) that exhibit proven track records of success.

The [17] define an innovative system as a “network of
organizations focused on bringing new products, new
processes and new forms of organization into social and
economic use, together with the institutions and policies that
affect their behaviour and performance. [18] wrote that the
winning approaches in modern innovative platform are in
collaboration with public, private, non-governmental
organisation and community based institutions. [19] stated
that the rationale for private provision of agricultural
services in developing countries is often based on a
cost-recovery approach, which critically depend on two
factors: how the extension system (public and private)
provides advisory services to farmers’ satisfaction and the
financial sustainability of such systems. Innovation
platforms using modern ICTs like mobile phone are now the
centerpiece to deliver extension and advisory services to
farmers with positive results and outcomes in adoption and
productivity. Fish farmers are responding quickly to the use
of mobile phone as a leading ICT in terms of ownership [20]
and sourcing information in the aquaculture as established by
[1, 14]. In this regard, [18] reported impressive performance
of the e-Sagu Aqua project, an innovative and unique model
of information exchange which has been implemented in
freshwater aquaculture in Andhra Pradesh State of India.
Also, the success of “E-Wallet mobile phone platform” in
fertilizer distribution to farmers in Nigeria under the Federal
Ministry of Agriculture and Rural Development (FMARD)
is convincing evidence on workability of the mobile phone
driven advisory services in aquaculture. This is possible as
aquaculture farmers are not technophobic as the own,
subscribe and use mobile phone for communication and for
other services in livelihood activities. Unit cost of
information delivery with mobile phone (SMS or voice call)
is cheaper compared to other media like extension agent,
radio, television, personal visit, newspaper [21]. Also,
mobile phone facilitates greater participation of farmers as
their voices are heard, legitimises information, improve its
credibility and traceability to source. Recent study by [22]
established that extension agents (66.3%) and researchers
(62.5%) considered mobile phone to be very effective in
agricultural information dissemination.

Most mobile phone driven innovative platforms require
that farmers pay for service providers for sustainability.
Charges for services make willingness to pay (WTP) a
critical issue in ICT innovative platform. According to [23],
WTP is a strong research approach that involves the targeted
clients for potential services in establishing the preferences
of the services proposed and the value the respondents are
ready to pay. They provided definition for WTP for a service
as the maximum amount of money an individual would be
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willing to pay for goods or services rather than do without it.
According to [24] informal commercialization of extension
services exist as farmers pay for transportation, feeding and
other expenses pronounced by extension agents in Delta
State, Nigeria. In Nigeria, explicit research works carried on
WTP for extension services in different sub-sectors of
agriculture were in livestock [25]; soil [26]; farmers [27].
However, study by [28] on fish farmers WTP for aquaculture
extension services provided insight that full-time fish
farmers were more willing to pay than their part-time
counterparts. In spite of the attempt, gap still exist in
literature on knowing the position of aquaculture farmers on
WTP for mobile phone advisory services. Present study
seeks to assess aquaculture farmers’ willingness to
participate and pay for mobile phone advisory services.
Specific objectives pursued were to:

1. describe their selected socio-economic
characteristics,

2. ascertain willingness to pay for mobile phone
advisory services,

3. determine amount willing to pay for mobile phone
advisory services,

4. identify choice of credible service providers, and

5. determine expected job gratifications from such
services.

2. Hypothesis of the Study

H,: There is no significant relationship between
selected socio-economic characteristics of the
aquapreneur and their willingness to pay for
mobile phone advisory services.

Hy: There is a significant relationship between the
selected socio-economic characteristics of the
aquapreneur and their willingness to pay for
mobile phone advisory services.

3. Study Area

Anambra State was created in 1991 and is located at
620'N 7 00E in the South East geo-political zone which is
predominantly industrious Igho people. The State is bounded
by five States; Delta in the east, Enugu in the west, Kogi in
the north, Imo and Rivers in the south and has twenty one
local government area (LGAS). The people value fish as a
delicacy in various local and foreign food preparations for
household or ceremonies. Local fish production from the
natural water bodies and manmade ponds in the state is not
enough to satisfy the rising need for fish consumption for the
teeming population put at over 4million as at 2009 census
figure. Though the State was categorized under low
aquaculture zone in 2004 with only 18 fish farmers [29], but
now, the situation has changed with more than 649
enumerated fish farmers and over 127 active registered
members of the popular Catfish Farmers’ Association of
Nigeria (CAFAN) at State level. Local fish supply from
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fishing communities in riverine areas and cultured fish
farmers is inadequate to meet demand; hence, fish supply
comes from other states. Popular Onitsha market in the state
is a destination point for lorry loads of smoke and dry
freshwater and ice fish in the country. Onitsha market
receives 16,966.75 tonnes of smoked fish representing 25%
of 67,867 tonnes of total fish products transported to ten
urban states in the country from the Lake Chad basin, Bornu
State [30]. While New Bussa and Yawuri axis’s of Kainji
Lake basin in Niger and Kebbi States respectively were
another export point of smoked fish to Onitsha [31]. From
New Bussa axis of Kainji Lake, a 911 truck load of 400 to
500 cartons of 300 pieces of smoked freshwater fish (both
pond cultured and catch from river) is exported to Ose
market, Onitsha every week. Also, some pond cultured
catfish sold at Ose market, Onitsha, were transported from
Lagos, Oyo, Ekiti, Delta and Kwara States. This shows the
high volume of fish consumption and value of fish business
in the state which should not be ignored in economic
development. However, restocking of various water bodies
in the State particularly man-made ponds, natural ponds,
lakes, reservoirs and borrow-pits in riverine communities in
Anambra north senatorial district as well as development of
fish farming clusters in the local government areas will
increase fish production and change the dynamics of supply
in the State.

4. Methodology

The study was carried out among aquapreneurs that grow
fingerlings to table size for sale otherwise called ‘table size
fish farmers or grow out fish farmers’ in Anambra State.
Multi stage sampling technique was used in the study and the
population of the study constituted all table size fish farmers
in the four zones of the State ADP which are Onitsha, Akwa,
Aguata and Anambra. While the sample frame was 649
enumerated fish farmers captured in the four ADP zones by
the State Fisheries Department. Next step was random
selection of three ADP zones out of the four zones for the
study which were Anambra, Akwa and Onitsha zones. This
was followed by random selection of three blocks in each
ADP zones to get nine blocks which is equivalent to nine
local government areas (LGA) from the 21 LGA for the
study. The sample size was a total of 146 fish farmers in the
selected nine blocks representing 22.496% of the sample
frame. From the sample size of 146, respondents were
determined using the formulae: n=N/1+N (e) by [32, 33] The
calculated respondent using the stated formulae was 106 at
95% confidence level recommendation of sample size by
[32]. Finally, random sampling technique was applied to
select the 106 respondents for the study. Data was collected
with semi structured interview schedule through face to face
interview by trained enumerators. After data collection, six
of the interview schedule were discarded due to error on the
part of enumerators and 100 interview schedule were
validated for the analysis. Data collected from the field

survey was sorted, coded and keyed into computer for
analysis with SPSS version 17.0. Statistical analyses carried
out were descriptive and inferential. Descriptive includes
frequencies, percentages, mean, minimum, maximum and
standard deviation. The mean was derived by summing up all
the data values and dividing by the total number of data value
(N). This was computed by using the following formula
below:

Mean (x) = ZWX

Where 2x = sum of all the data value, N = Number of data
values. < mean score = low, whereas, < mean score = high.

Inferential statistics was carried out with linear regression
analysis for the hypothesis test. The linear regression
equation is: Y = f(X; + X, + X3,). Where

Y = willingness to pay in mobile phone advisory service

Xl = Age

X, = level of education

Xs = Years of experience in aquapreneurship

Y is the dependent variable whereas X;, X,, X3 are the
independent variables. The assumptions are that p-value for
each term tests the null hypothesis that the coefficient is
equal to zero (no effect). A low p-value (< 0.05) indicates
that you can reject the null hypothesis. Conversely, a larger
(insignificant) p-value suggests that changes in the predictor
are not associated with changes in the response.

Table 1 shows respondents’ personal profile with regards
to age, education, years of experience as well as production
indicators. As shown, the mean age was approximately 46
years while 14 and 80 years were the minimum and
maximum age’s respectively. It signal that aquapreneur’s
engaged in table size fish culture in the State cut across
different age strata such as youth, young, middle and late
adulthood with responsibilities and aspirations to fulfill.
Present mean age of table size fish farmers agreed with 44.5
years obtained in the state by [34]. While on experience in
fish farming, the mean score was 7.7 years which suggests
that high proportion of the practicing fish farmers embraced
aquaculture in the last decade. Also, the minimum and
maximum years of experience were two and seventeen years
respectively. It is an indication they had gained useful skills
and knowledge since most of them joined the enterprise
which serves as data bank for knowledge, information
sources and innovative ideas. [35] established that
experience serve as source of information to fingerling
producers (74%) to acquire expertise and for grow-out fish
farmers (51%) to learn new techniques. Information on
production indicators reveals that the mean number of pond
ownership was approximately four and the mean number of
fish stocked was 4,520. [13, 8] found that high proportion of
the fish farmers have between one to five fish ponds. It
implies that grow-out aquaprenenurs in the state are
investing on small scale sizable ponds for table size fish
production which they can manage within their financial
resources.
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Response on educational qualifications of respondents
revealed that over half (55%) were tertiary graduates of
which degree holders (BSc & MSc) accounted for 35%
followed by secondary leavers (30%) and the rest (15%)
were primary and no schooling. The finding on education
strongly established that educated elites dominate grow out
aquaculture production in the state collaborated the previous
findings on the same issue in other geo-political zones of the
country [36, 8]. The finding echoes’ [37] statement that
since 1984, there had been a surge of interest in large —
scale commercial fish farms owned and / or operated by a
‘new breed’” of influential, wealthy and sometimes
knowledgeable or skilled Nigerians, whose interest in the
sector had been kindled by awareness and profitability.
Evidence from the socio-economic variables signifies that
aquapreneurs in the study area were mostly educated adults
in middle age group investing in commercial small scale
ponds.

Plate 1 display figures of two key inputs on fish feed
adoption and fingerlings sources in commercial aquaculture
production. As shown in Figure 1, majority (80%) of the
respondents adopted conventional floating feed than sinking
feed (20%), but, most of them tried sinking feed before the
stopped its usage. In contrast with the high adoption of
floating feed was [38] who found 36% usage of floating feed
and 61% usage of sinking at ljebu ode, Ogun state. However,
[39] said that fish feed accounts for 60% of total cost of fish
production as well as determines the viability and
profitability of fish farming enterprise. This agrees with the
economist finding that fish feed and fingerlings accounts for
40% to 60% resource use efficiency in aquaculture
production [8, 5]. High adoption of floating feed over
sinking feed can be traced to access and availability
supported by the advantages of observing fish during feeding,
reduction in feed wastage and low water pollution, even
though sinking feed is cheaper.

Figure 2 clearly demonstrated that over 90% of table size
fish farmers always buy fingerlings from private hatchery
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operators to stock their ponds distantly followed by few from
personal hatchery and government hatchery whereas over
40% source it from the wild. [40] study in Osun State
reported 65% souring of fingerlings from private hatchery
owners followed by government hatchery and personal
hatcheries. In contrast, [41] study in Rivers state found
sourcing of fingerlings mostly from government (38%),
personal hatchery (32%), private (18%) and wild (10%).
Sourcing of fingerlings from certified hatchery on fish that
can be bred artificially is the best practice that ensures use of
quality fish seed with good traits for growth. But, sourcing of
fingerlings from the wild is an indication that more
hatcheries are needed to meet demand for fingerlings
production in the State. The wild is the only option for fish
species that are yet to be bred artificially. Response on
adoption of fish feed and fingerlings indicate that
aquapreneurs in the State are conscious of best practices to
ensure viable venture. Also, it signifies that respondents had
access, invests in quality fish feed and seed inputs which are
primary resources for fish growth and bumper harvest.
Profitability is a function of market price.

Plate 2 shows variables on language competency (figure 3)
and willingness to pay in MPAS (figure 4). Communication
competency of respondents in English language is critical to
receive and send clear messages in MPAS. As revealed, over
70% of the fish farmers had they skill and ability to
communicate through writing, reading and speaking in
English language very well which is necessary to message
understanding in MPAS. Respondents capability in oral and
written communication in English language can be traced to
their high (55%) educational qualifications at tertiary level as
shown in Table 1. Therefore, English language
communication competency of fish farmers was contrary to
that of capture fishers who displayed low capability to
written communication (write and read) as established by
[42]. It implies that most respondents can easily interpret the
messages they will receive in English language for their own
use.

Table 1. Selected personal variables and production indicators

Variables Mean Standard deviation (SD) Minimum Maximum
Age 46 9.741 14 80
Years of experience 7.7 7.768 2 17
Number of pond owned 3.57 2.306 1 10
Number of stocked fish 4,520 3686.431 160 15,000
Respondents’ educational qualifications (%)
Academic qualifications Percentage
No school 4.0
Primary 11.0
Junior secondary school (JSS) 3.0
Senior secondary school (SSS) 27.0
National Diploma (ND)/NCE 20.0
Bachelor degree (BSc) 27.0
Masters degree (MSc) 8.0

Source: Generated from field data analysis, (2013)
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Plate 2. Responses on language competency and willingness to pay in MPAS

Figure 4 in plate shows response on willingness to pay in
MPAS. Overwhelming majority (96%) were willing to pay
in MPAS against unwilling (4%). The result is not surprising
as most fish farmers value information and seek information
as a production input in commercial enterprise. [43]
established that personal expenditure on mobile phone
communication by fingerling producers cost between
#100.00 to #2,500.00 per month. Also, [1] revealed that fish
farmers had positive antecedent of subscribing to mobile
phone paid services like sport, health, joke, news alert and
caller ringing tune. Other authors in agreement with
aquaculture farmers willing to pay for extension services
were [28] and [25]. [27] reported 30% WTP for agricultural
extension in Oyo state, [25] reported 35% WTP for livestock
services in South East and [26] found WTP for soil
information in Benue state. Respondents’ positive
affirmation signals their readiness to participate in cost
sharing agricultural extension services which is an
encouraging factor to improve information dissemination.

Table 2 showcases information on amount willing to pay

for MPAS by grow-out fish farmers in the study area. The
willing respondents (94%) in MPAS agreed to pay mean
amounts ranging from #19.90 to d100.01 for daily to
monthly messages. Calculated average mean amount willing
to pay was #48.87 is very close to :449.50 agreed to pay for
fortnightly messages and %26.10 for weekly messages. [43]
established that personal expenditure on mobile phone
communication by fingerlings producers cost between #100
to 82,500 per month. It buttresses the fact that some fish
farmers spend more money on mobile phone for various
services relating to fish farming business. Earlier studies on
WTP found thus; 1,800 to #11,400 for a year in Oyo State
[27], the sum of N15, 133.84 per farmer per year in Niger
state [44]. Interestingly, agreed amount to pay for MPAS by
aquaprenenurs is within the current charges for subscribed
mobile phone messages in the country. Consideration should
be given to either weekly message or daily messages which
is affordable and within the price range for existing mobile
phone subscribed services.
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Table 2. Mean amount willing to pay for MPAD

Frequency of message Mean amount (M) SD
Daily 19.90 86.812
Weekly 26.10 85.504
Fortnightly 49.50 167.401
Monthly 100.01 332.800
Index score 48.87 168.129

Source: Generated from field data analysis, (2013); &% = Nigerian Naira
currency symbol

Table 3 shows preferred medium to receive and send
messages in MPAS. Over 70% of the respondents were
precise on their choice of voice call and short message
sending (SMS). More than 60% vehemently rejected voice
message, flashing, internet, picture and video. Respondents’
choice of mobile phone medium to communicate follows
their trend on communication competency as seen in figure 3.
Finding exposed fish farmer’s lack of ability to effectively
use multimedia tools in the mobile phone medium to
communicate. Fish farmers share similar communication
behaviour with fishers on voice call and multimedia tools,
but, differ on SMS [20]. Also, the finding validates that
respondents are not technophobic to mobile phone.

Table 3. Preferred mobile phone medium to send and receive messages on
MPAS (%)

Medium of communication No Rarelyuse  Always use
Voice Call 14 9 77
Voice message 63 14 23
SMS 10 14 76
Flashing 70 13 17
Internet 76 14 10
Picture 86 13 1
Video 91 5 4

Source: Generated from field data analysis, (2013)

Table 4 shows respondents preferred institutions as
service providers for MPAS. As revealed, respondents have
more confidence in government establishments than private
service providers. [10 & 45] study agreed with the choice of
trusting government institutions with professional manpower
as credible services providers in extension services to
farmers. Respondents rated seven out of eleven institutions
more credible (> 1.008). More credible service providers
were fisheries research institutions (1.91); agricultural
development programmes (ADPSs) (1.70); Universities (1.50);
experienced fish farmer (1.14) whereas the less credible

service providers were any person (0.13); Non
Governmental Organisations (NGOs) (.21) and local
government agricultural officers (0.23). This result

demonstrated that fish farmers attach importance of technical
competency of service providers to provide quality and
relevant messages. This fact concurred with the findings of
[10, 46, 47]. Therefore, service providers should have the
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expertise in subject matters and extension communication to
deliver information that meet needs of target audiences to
increase technology utilisation in production and marketing
activities.

Table 4. Response on credible service providers in MPAS

Service providers Mean Standard deviation
score (SD)
Fisheries research institutes 1.91* .288
Universities 1.51* .611
Colleges of agriculture 1.41* 482
ADPs 1.70* 481
State department of fisheries 1.10* 461
FMARD under FDF 1.24* .698
LGA Agriculture department .23 446
NGO 21 456
Private company .66 .536
Fish farmers’ association .86 403
Experienced fish farmers 1.14* .450
Any person 13 .393
Index score 1.008

Source: Generated from field data analysis, (2013). *Scores > 1.008

Information in Table 5 discloses respondents’ expected
job gratification in aquaculture from MPAS. Aquapreneurs
expected job gratifications tilted towards providing market
and production information. Top expectations were timely
information (0.98); linkage with customers (0.96); increase
profitability (0.95); better market information (0.94);
adoption of new technologies (0.93) whereas the least were
reducing risk (0.77) and quick response (0.78). [45]
confirmed that farmers preferred information related to
market and production in mobile phone advisory services.
Respondents’ expectation from the MPAS is to resolve
challenges inherent in extension delivery, production and
marketing.

Table 5. Expected job gratifications

Mean score
Timely information .98*
Take informed decision .87
Adopt new technologies .93*
Increased fish yield .86
Facilitate linkages .96*
Better market information .94*
Better selling price and profit .94*
Access to inputs .83
Quick responses .78
Reduce risk 77
Index score 0.886

Source: Generated from field data analysis, (2013). *above index score
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Table 6. Result of regression analysis on willingness to pay and socio economic variables

Socio-economic Variables B Std-Error t-value Significant Decision*
Constant 1.085 124 8.739 .000 Significant
Age -.002 .002 -.851 .397 Not Significant
Level of education -.018 .016 -1.118 .266 Not significant
Experience in fish farming (years) .003 .003 .845 400 Not significant
R?=0.31; F-value = .388: * = not significant at 0.05% level

A linear regression result established that socio-economic Nigeria.

variables of aquapreneurs could statistically predict
willingness to pay in MPAS which is significant, F(1.018)
=.338, p =.000. Result revealed that 31% of the variability
in dependent variable (willingness to pay) for mobile phone
advisory services could be explained with the help of these
three socio-economic variables (age, education and
experience). However, age (t = -851); education (t = -1.118)
and experience (t = .845) were not statistically significant.
Similar finding was found on age and education by [48] on
willingness to pay for extension services in Oyo state. By
implication, age, education and experience in fish farming
are not the only variables that will make respondents to pay
for MPAS. Credible service providers should pay attention
to quality and relevance of information to meet the
expectation respondents in such platform.

5. Conclusions and Recommendations

The study provided explicit insight on aquaculture farmers
willingness to pay for MPAS. Expression of table size fish
farmers justified their readiness to share in the cost of
providing information through mobile phone platform to
enhance effectiveness of extension, production output and
marketing. Interestingly, amount willing to pay for MPAS
was the prevailing charges for similar services. Based on the
revelations of this study, it is recommended that identified
government and private agencies should initiate actions
towards making MPAS a reality in the State.
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