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Abstract

This paper assesses the use of ICTs in sharinguétgrial information among
fish farmers in the Southern Highlands of Tanzaml@e main objective of the
study was to assess the use of ICTs among fishefarin sharing agricultural
information. Specifically, the study focused on:sseassing types of ICTs
preferred by fish farmers in sharing agricultunaflormation; determining the
degree of ICTs usage among fish farmers in shagrgcultural information;

and examining the influence of socioeconomic charatics on fish farmer’s
ICTs preferences.

The study was carried out in twelve purposeful&el® divisions in six districts
of the three regions of Southern Highland of Tareaamely Ruvuma, Mbeya
and Iringa. It involved 240 fish farmers who weaadomly selected. The study
employed a cross section research design and wuseditqtive and qualitative
research approaches in collecting data. The eregl@uestionnaire, Focus
Group Discussion, observation and key informantsritew in data collection.
Quantitative data were analyzed by using both gase and inferential
statistics with the aid of SPSS version 20 whilelgative data were analyzed
using content analysis.

The study found that mobile phones, radio and teilmv were most used by the
fish farmers in sharing agricultural information ilghthe internet was least
used. Likewise, results showed that television thasmost preferred ICT tool
by fish farmers in information sharing. Furtherulés showed that ownership of
television had a positive significant relationskigh the farmers’ preferences
toward its usage at probability level of 0.005.orebver, the paper concluded
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and recommended that since ICT tools play an inapbrle in communicating
and sharing relevant and current agricultural keolge and information to
farmer's communities, the Government should supgh farmers by
subsidizing some costs that more fish farmers cgniee and use them.

Introduction

In fish farming, information is key a determinanftfish farming production as
farmers’ need to be updated with various fish fagniechnologies necessary
for for higher yield. ljatuyiet al, (2016), Oladele, (2006) point out that
information is vital for increasing fish farmingqatuction and improving the
marketing and distribution strategies of fish pradu Information also opens
windows of sharing experiences, best practicesigsh farming production,
sources of financial aids and new markets. In a@mditSoyemi and Haliso
(2015) mention the potentials of information useaiquaculture to include;
awareness on various improved fish farming techgiek) awareness on
improved fish breeds, fish feeds and fish feedemg increased productivity.
Hence, fish farmers need to be updated with curirdiormation in order to
improve their fish farming management practices sthmproving fish
productivity.

For fish farmers to be productive in fish farmifpy need to be informed and
updated with information in breeds and spawningyirsgj and preservation, fish
processing, stocking operations, feed formulatemhbiques, feeding operation
and record keeping (, ljatugt al, 2016 Adefalu et al., 201,30fuoku, et al,
2008). All these types of information need to retarmers through appropriate
communication channels and in right time. In vievwhat Barguma and Ndaghu
, (2014) and Joel, and Adigun (2013), state that @fnthe ways to bring about
enhancement in fish farming production is the mion of right information
through appropriate source that is accessible sb farmers whose such
information are meant for. This calls for use GfTk in sharing information
among fish farmers in Tanzania.

ICTs facilitate the availability and accessibilidy information to fish farmers

and reduce the cost of sharing and disseminatifggnmation to fish farmers.

Okello etal., (2014), Barguma and Ndaghu (2014), argue thatkenihe

traditional agricultural information disseminatiomethods, ICT tools have the
benefit of offering a cheaper way of communicatamgl sharing knowledge and
information to fish farmers in the fastest way;id=iing training and education
modules to farmers; and improving farmers’ accessiarkets and aquaculture
credit. Moreover, ICT tool empower fish farmersntegotiate better prices and
facilitate and strengthen networking among fishmiars ( Barghuma and
Ndaghu, 2014), .In addition, Richad al.. (2010) Matuha (2015), argue that
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fish farmers can apply ICTs to increase farm prédifg by matching cropping
practices to climatic trends, use inputs and ressuoptimally, and ensure good
fish farming practices through improved breedsdéeand pond management.
Likewise, Akinbile and Alabi (2010) point out th&ie enhancement of fish
farming production can be achieved by improving tagacity in terms of
enhancing access to information which can be aeldietrough enhanced
information seeking behavior by the use of Infoliorat Communication
Technologies.

However, the extent to which ICTs have been usgatamision of fish farming
information to fish famers in Tanzania is not knowrhis is confirmed by
Chilimo (2009) Benard and Dulle, (2017) who reépdr that despite the strong
belief in the role of ICTs for social economic dpment, clear evidence on
how ICTs can be used to achieve this purposedrnzanian context is still
lacking. Thus, this study specifically, intended toassess the types of ICTs
preferred by fish farmers in sharing agricultunaformation; determine the
degree of ICTs usage by fish farmers in sharingcalyural information and
examine the influence of socioeconomic charactesisin fish farmer’'s ICTs
preferences

Methodology

This study was conducted in the Southern Highlaridsanzania namely Iringa,
Mbeya and Ruvuma. These Southern Highlands redi@osuma, Iringa and
Mbeya) were selected because they are among tae iard anzania where fish
farming production is in large amount and also haigh development in ICT
infrastructure compared to another regions in thenty (FAO, 2017). . The
study districts were chosen basing on the highedymtion of fish farming and
presence well-established ICT infrastructure. Bagin the mentioned criteria
two districts from each region namely Mbinga anad@a districts of Ruvuma
Region, Mbeya and Mbarali districts of Mbeya Regiand Iringa and Mufindi
districts of Iringa Region were chosen for thisdgtuFrom each district, two
divisions with at least twenty (20) fish farmersdagood ICTs infrastructure
were selected purposefully. Twenty fish farmersemamdomly selected from
each division basing on ownership of at least gpe bf ICT tool. This made a
sample size of 240 respondents. Sauneteas. (2007) argued that a sample size
of 30 or more can usually result in a samplingritigtion that is very close to
the normal distribution and the larger the absadige of a sample, the closer its
distribution will be the normal distribution.

To attain the main objectives and the purpose efdtudy, a cross-sectional
research design was adopted. The design allowedeancher to collect data at
once in a single point. The study used both gtaive and qualitative
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approaches. Both primary and secondary data wdlectmm. Quantitative data
were mainly collected using a structured questioenahile qualitative data
were collected from key informant interview and &®¢roup Discussions. An
interview guide was used for the interview with &yknformants (one fishery
officer in each of the six districts were selecmaposefully); an observation
guide was used for collecting data through obsmmwathile a Focus Group
Discussion guide was used during discussions w8tligh farmers who have
been practicing fish farming for at least five y@aOne Focus Group
Discussion with eight participants was held in eaftthe selected districts.
Barbour (2011) recommends that eight participaetsgession is an adequate
number for Focus Group Discussions (FGDs).

Data Analysis

Collected and coded data were analyzed using @tatis?ackage for Social
Sciences (SPSS) Version 20. Descriptive and infedestatistics such as
frequency distribution, percentage analysis, andaryi logistic regression
analysis was used to test the strength of assowiatinong variables. On the
other hands, Omnibus test and Hosmer and Lemeshasvused to test the
fitness of the binary logistic regression model thas used. Content analysis
was used for analyzing qualitative data and présgitttheough summaries and
explanations.

Results and Discussion

Social economic characteristic of the respondents

The socio-economic characteristics of the intere@wfish farmers were
analyzed and presented in Table 1. From Tabl& 12@%) of the respondents
were females while 192 (80%) were males. This sfdsat more males are
involved in fish farming than females. These fiigdi are in line with Uzezi
(2015) from Nigeria who reported that males engagee in fish farming than
females. This may be due to the fact that in Tailazaomen are sometimes not
entitled to own land, this make it hard for somemnea to invest in fish farming.
Chenyambuga et al., (2014) and Mwaijande and Lug€Ba15) insist further
that local customs and cultural practices in marynfng systems in Tanzania
make it impossible for a woman to own assets and ks these are attained
mainly through inheritance which favours men to assets.

Furthermore, findings report that 47.1% of the cesjents were in the 47 to 56
age group (Table 1). This implies that most offtele farmers in the study area
were within the economically active age group. Adang to Olaoyeet al
(2014) ages between 40 and 50 are considered higbtjuctive and active to
undergo energetic task associated with fish farnaictyvities. Also from Table
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01 it indicates that majority of the fish farmersthe study area, had at most,
primary school education. It has been claimed teael of education may
affects information accessibility, comprehensiond aadoption of modern
agricultural practices (Kughur et all., 2015).

Furthermore, it was found that large percentageshef respondents were
married couples (Table 1). Likewise, research figdishow that 72.9% of the
respondents had fish farming experience of up e fiears (Table 1). This
experience in fish farming is similar to that refedr byBarguma and Ndaghu
(2014) from Nigeria. This implies that majority @he respondents had
experience in practicing fish farming activitiestaé study area. It was found
that 45.4% of respondents had an income level akrtitan Tsh. 1,500,000/=
per year. Thismplies thattheincome level of the fish farmers in the study area
was below the per capital income of Tanzanian aitizavhich is Tsh.
2,100,000/= per year (TNBS, 2016). The low incorh¢he fish farmers in the
study area could be due to low information accdggibAccording to Fadoyin
et al (2015) the level of income may influence farmerigormation
accessibility and use.

Table 1: Social economic characteristic of the regmdents (N= 240)

Factors N %
Sex

Male 192 80.C
Femals 48 20.C
Education level

No formal educatic 15 6.2
Primary educatic 163 67.¢
Secondary educati 39 16.2
Tertiary educatic 23 9.€
Age (years)

18- 3¢ 40 16.7
36-—4€ 71 29.€
47-5€ 112 47.1
57-6€ 16 6.7
Marital status

Single 18 7.5
Marriec 211 87.¢
Divorce( 3 1.2
Separate 1 0.4
Household income (Tsh.)

Less than 500,001 38 15.¢
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500,00:- 1000 00t 60 25.C
1000 001~ 1500,00t 33 13.€
More than 1500,0( 10¢ 45.£
Farming experience(years)

Upto ¢ 17t 72.€
6-1C 51 21.2
More than 1 14 5.8

The extent of ICTs use in sharing agricultural infanation by fish farmers
This study investigated the most common ICT todeduby fish farmers for
sharing agricultural information. The most ofteredidCTs by fish farmers in
sharing agricultural information were mobile phgneadio and television
respectively (Table 2).

The results revealed that, mobile phones were gnasted. This could be
explained by fact that mobile phones are easilgssible, available, cheap and
facilitate a two-way communication for fish farmeis seek for some more
clarification and get instantly feedback. This weaslenced during Focus Group
Discussions and Key informant interviews where @isweported out that most
fish farmers preferred to use of mobile phones tither ICT tools because they
are more convenient.. For example, during FGD aarendrs from Sadani
Village in ....... District pointed out thatWith a mobile phone | can
communicate with fishery officers and ask for sdnfermation related to
weather, market, credits, fish pond constructioish ffeeding, source of
fingerings and other information without necessatiaveling a long distance
to meet them”Likewise, some fishery officers pointed out tHayt use mobile
phones more frequently because they help them &come problems of
transport. With mobile phones, they don’t needavél to visit farmers located
far away. They can just call them when there is keawledge or information.
The findings of this study are in line with thodeGhavula (2014) and Eucharia
et all., (2016) which also found that mobile phoaes the most used ICT tools
among fish farmers because of their availabilitydevcoverage, and being
accessed at a modest cost.

Furthermore, findings revealed that radio was ttineICT tool used by fish
farmers in sharing agricultural information. Thethiusage level of radio is
explained by its affordability, flexibility, easariguage comprehension and its
credibility in communicating timely, and relevangrigultural information to
farmers. During focus group discussion it was regabthat radio programmes
aired to farmers were useful and enriched them waflevant and credible
information on how to improve their fish farming naement practices. For
instance, during FGDs in Kigonsera Village in Mman@strict one farmer
pointed out thatlistening to radio programmes related to fish fanmihas
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helped me to construct a fish pond with acceptalteensions The use of

radio in sharing information to fish farmers isaalsupported by Njoku (2016)
who describe that radio is very effective and dskedimedium in agricultural
technology transfer to rural farmers.

Findings indicate that even though television paogmes are credible and key
sources of information to farmers, few fish farmerentioned to access
information through these ICT tool as comparedddio and mobile phones
(Table 3). This observation contradicts with resudf Aphunu and Atoma
(2011) and Euchariet al (2016) who reported that majority of the fishnfiers
used television more frequently in sharing fishrfieng information. Based on
findings accessed through FGDs, this disparityxjganed by the high cost of
purchasing television sets, lack of electricity nmost rural areas and in
appropriate time for broadcasting agricultural pamgmes related to fish
farming.

Table 2: The extent of ICTs usage in accessing aguitural information by
fish farmers

ICTs Mobile phone Radio TV

n % N % n %
Nevel 18 7.5 32 13.c 95 39.€
Rarely 7C 29.2 13t 56.2 71 29.¢
Occasionall 56 23.c 45 18.¢ 25 10.£
Frequentl 86 35.¢ 27 11.2 46 19.2
Very frequentl 9 3.8 1 4 3 1.2
Total 24C  100.( 24C  100.( 24C  100.(

Types of ICTs preferred by fish farmers in sharirgyricultural information
Table 3 summarizes the preferences of ICT toolsngnfesh farmers. The
findings reported that television was the most t6dl preferred by fish farmers
in information sharing followed by radio and mobjdones while the least
preferred ICT tool was internet. This is probablgchuse with television
farmers can see and learn what others practigs,dlso a credible source of
information which can communicate various fish fangn technologies to
farmers within a short time of period. AccordingQbarma et all., (2008) and
Benard et al. (2014), television and radio plaimpart in transferring current
and relevant agricultural technology to educatedi ameducated farmers within
a short time.

Likewise, radio was another preferred ICT tool amdish farmers after
television. This can be explained by the fact thigh radio farmers can access
relevant and currently information from anywhered auring any time at
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reasonable cost. According to Sharma et all., P00adio is preferred by
farmers because it is an effective medium thathmmsed to reach masses of
rural farmers irrespective of age and the levéitefacy (Tire, 2006). In relation
to cost, it is an extremely cost effective mediwsrcampared to other extension
media and methods involving individual and groupteots (Kakade, 2013).

Another ICT tool mentioned to be preferred by fisinmers in information
sharing is mobile phone. Preference to mobile phsrxplained by its easily
availability, affordability, ability to facilitatea two-way communication.
Moreover, with mobile phone it is easy to get indilaée or instantly answers or
feedback. In supporting this Freeman and Mubichi (2017) adgubat
information from mobile call-up is cheap, reliablled easy to use oppositely to
information from radio program and television. Thi&s justified  during
Focus Group Discussions and Key Informant Intergievere it was found that
most fish farmers preferred to use mobile phonesaibse they are affordable
and convenient to use. For instance, during FGDarendr from Kigonsera
Village from Mbinga District pointed out thatvith mobile phones, | can
communicate with my fellow farmers asking for samportant information
regarding to fish feeding, acceptable fish pondsatfisions, how to deal with
fish predators, source of fingerings and other infation with less effort and
time’.

Findings indicate that internet was the least prete ICT tool among fish
farmers in information sharing. This is probably edto lack of ICT
infrastructure in rural areas, illiteracy amondhffarmers, lack of skills on how
to use internet, lack of awareness of the rolehef Internet as an important
source of agricultural information, and most of fisé farmers cannot afford to
invest in computers or smart phones. This obsemwas not surprising because
Malhan and Rao, (2007) also reported that the nieteris less used in
developing countries due to poor information intinasture and high poverty
levels among rural communities.

Table 3: Types of ICTs preferred by fish farmers n sharing agricultural
information

ICTs Mobile Radio Internet
TV

phone

n % N % n % n %
Most 94 381 137 57.3 192 803 B 201
preferre
Preferre: 10z 42.1% 42 17.¢ 14 5.¢ 6 2.5
Slightly 4C 16.7 50 209 25 105 52 21.¢
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preferre

Not preferred 55.6
at al 6 25 10 4.2 8 3.3 133
Total 24C 100.C 24C 100.C 24C 100.C  24C 10C

The influence of socio-economic characteristics dish farmer's ICTs
preferences

Before running the regression model, Omnibus tedtidosmer and Lemeshow
was done in order to detect whether the data ftheaxmodel. The model fits
very well as indicated by Hosmer and Lemeshowrtexdel coefficients which
are above 0.05 (Table 4). Results from the binagjstic equation indicate that
the variables influencing ICTs preference contduby 5.2% and 9.2% as
explained by Cox and Snell R square and Nagelkerkquare values.

Table 6 shows that Wald statistics are non-zeroeglwhich implies that there
is interaction between the dependent and indepéndeiables. According to

Norusis (1990) and Powers and Xie (2000), the revn-*Vald statistic values
indicate the presence of relationships betweenddpendent and explanatory
variables. Thus, on the basis of the results of $hudy the null hypothesis was
rejected in favour of the alternative hypothesiat teocio-economic factors
significantly influence the preferences of ICT$%i level of significance.

Out of the 10 socio-economic characteristics tha&rewregressed on fish
farmers’ ICTs preferences, only television owngrdtad positively relationship
and statistically significant at 0.05 level of patiiity (Table 6). This implies
that ownership of television set increases theliiked of preferring it in
sharing and accessing agricultural information. ™ane relationship was
observed by Nyamba and Mlozi (2012) who reported farmers who owned
mobile phones were more likely to use them for comicating agricultural
information. The reasons could be explained byfalcethat farmers will prefer
to use something which belong to them rather ftmnowing it from someone
else.

Table 4: Test statistics

Tests 1> df P-value

Model evaluation (overall):

Likelihood ratio test (Omnibus Tests pf 10.045 8 .262
Model Coefficients

Goodness-of-fit test:

H-L test 2.867 8 942
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Cox & Snell BR=. .052

Negelkerke R = .092

Table 5: Variables used in the binary regressionguation

Variable Description

Y Preference of ICTs use
(0 =No, 1 =Yes)

X1 Sex (O=female, 1=male)

X5 Age (years)

X3 Education level (0=no formal education, 1=formal
education

X4 Household size

X5 Total income earning per annum (Tshs)

X6 Farm size (hectors)

X7 Power source

X8 Quantity harvested

X9 Access to extension

X10 The number of televisions owned

X 11 The number of Radio owned

X12 The number of mobile phones owned

X13 The number of computer owned

Table 6: Logistic Regression oithe influence of socio-economic

characteristics on fish farmer’s ICTs preferences

Variables in the

Equation B S.E| Wald df Sig| Exp(B)

X1 -.584 547 1.135 1 .28¢€ .55¢

X2 .000 .018 .000 1 .999 1.000
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X3 -.071i .08t .819 1 .36¢ .92¢
X4 452 73¢€ 37¢ 1 .54( 1.571
X5 .00C .00C 1.17¢ 1 27¢ 1.00(
X6 -.364 491 54¢ 1 A45¢ .69t
X7 .00C .00z .081 1 75 1.00(
X8 -.02z ATE .00z 1 962 97¢
X9 A7l .55¢ 73 1 .391 1.60¢
X10 .00¢ 27¢ .001 1 97¢ 1.00¢
X11 1.122 542 4.276 1 .039% 3.069
X12 19.51¢§ 1.176E- .00C 1 99¢ 2.997E¢
X13 1.67: 1.23¢ 1.83¢ 1 A7t 5.35]

Conclusion and Recommendations

ICT tools are becoming more and more important ammunicating and
sharing relevant and timely agricultural knowledgel information to farming
communities. However, access to ICT and suppoitifigstructure is important
for increased accessibility and sharing of agrigal information among fish
farmers. Moreover, enhancing access agricultufatimation through the most
preferred ICT tools is important. However, ownepshof preferred tools
strongly influences usage of preferred ICT tools $taring and accessing
agricultural information among fish farmers. Ittieerefore recommended that
the government should promote private and commumityision engagement
in broadcasting agricultural information, wideniagcess to internet services
and establishing telecenters equipped with ICT stas as to increase the
sharing and accessibility of agricultural infornsatiamong fish farmers. Also,
the government should subsidize the cost of sonie tiidls that more fish
farmers can afford them and use them for accesmnuysharing agricultural
information.
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