Taylor & Francis
C'ﬁ‘gent Tdyk‘}:&fmnm\(.r(mp

business .
obe Ll Cogent Business & Management

Rz ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oabm20

Factors influencing the use of mobile phone for
accessing agricultural marketing information by
grape smallholder farmers in Tanzania

Alex I. Nyagango, Alfred S. Sife & Isaac Kazungu

To cite this article: Alex |. Nyagango, Alfred S. Sife & Isaac Kazungu (2023) Factors influencing
the use of mobile phone for accessing agricultural marketing information by grape
smallholder farmers in Tanzania, Cogent Business & Management, 10:3, 2257865, DOI:
10.1080/23311975.2023.2257865

To link to this article: https://doi.org/10.1080/23311975.2023.2257865

8 © 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

@ Published online: 16 Sep 2023.

\J
G/ Submit your article to this journal &

A
& View related articles &'

e
(&) view Crossmark data &'
CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oabm?20


https://www.tandfonline.com/action/journalInformation?journalCode=oabm20
https://www.tandfonline.com/loi/oabm20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23311975.2023.2257865
https://doi.org/10.1080/23311975.2023.2257865
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2257865
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2257865
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2257865&domain=pdf&date_stamp=2023-09-16
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2257865&domain=pdf&date_stamp=2023-09-16

Nyagango et al., Cogent Business & Management (2023), 10: 2257865
https://doi.org/10.1080/23311975.2023.2257865

CrossMark

Received: 16 August 2022
Accepted: 07 September 2023

*Corresponding author: Alex

1. Nyagango, Department of
Marketing and Enterprise
Management, Moshi Co-operative
University-Moshi, Moshi, Tanzania
E-mail: nyagango@gmail.com

Reviewing editor:

Ediz Akcay, Bournemouth University
Talbot Campus: Bournemouth
University, United Kingdom

Additional information is available at
the end of the article

Alex I. Nyagango

cogent--0a

<k cogent

business &
mManagement

MARKETING | RESEARCH ARTICLE

Factors influencing the use of mobile phone for
accessing agricultural marketing information by
grape smallholder farmers in Tanzania

Alex I. Nyagango™, Alfred S. Sife? and Isaac Kazungu®

Abstract: Grape farming is a significant part of agricultural production in the central
region of Dodoma and contributes tremendously to improving the livelihood of
farmers. Smallholder farmers in Tanzania have been encouraged to use mobile
phones for agricultural purposes. Regrettably, the involvement does not replicate
how the use of mobile phones influences access to agricultural marketing informa-
tion. It is, therefore, imperatively important to examine factors influencing the use
of mobile phones for accessing agricultural marketing information by grape small-
holder farmers in Dodoma. The study used a descriptive cross-sectional research
design and a sample size of 400 grape smallholder farmers. A well-structured
questionnaire and Focus Group Discussions (FGDs) were employed to solicit primary
data. Descriptive, binary logistic regression, and thematic approaches aided data
analysis. The most commonly accessed agricultural marketing information were
buyers and price information. Socio-demographic factors such as sex, age, marital
status, and education influenced the use of mobile phones for accessing agricultural
marketing information by grape smallholder farmers. The study therefore, recom-
mends that training programs be tailored to creating more knowledge on the use of
mobile phones for accessing agricultural marketing information.
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Tanzania has ever been promoting the uptake
and use of modern ICTs including mobile phones
in the agricultural sector. Such efforts are
expected to increase farmers access to agricul-
tural information. Despite the immense efforts,
access and use of mobile phones is still low
among many smallholder farmers. The current
study argues that effective use of mobile phone
technologies is dependent upon context-specific
socio-demographic factors which have not been
previously studied among grape smaltholder
farmers. Addressing these factors may provide
insightful information to policy makers initiatives
on the supply of agricultural marketing informa-
tion. The study empirically emphasizes the con-
sideration of these factors when designing the
system for disseminating agricultural marketing
information to grape smallholder farmers.
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1. Introduction

The use of mobile phones has become an integral part of smallholder farmers’ lives in both
developed and developing countries. The rapid increase in the uptake and use of mobile phones
among smallholder farmers has been attributed to a fall in cost, increased connectivity, and
awareness (Balogun et al., 2022; Birner et al., 2021). This has changed how smallholder farmers
access and use agricultural marketing information. The potential of mobile phones is estimated to
empower smallholder farmers to make high-quality decisions. According to Yao et al. (2022) and
Khan et al. (2022), the use of mobile phones has demonstrated efficiency in cost savings, improved
bargaining power, reduced barriers to market participation, and helped farmers travel to better-
paying markets. Abdul-Rahaman and Abdulai (2022) and Krell et al. (2021) argue that mobile
phones have transformative potential to reach many smallholder farmers in the shortest time and
at the lowest cost. Quy et al. (2022) and Kassem et al. (2021) posit that mobile phones are
continuously being utilised in the agricultural sector to improve access to agricultural marketing
information. With the arrival of mobile phone technology, there is a compelling need for small-
holder farmers to use mobile phones for accessing agricultural marketing information.

Agricultural marketing information is crucial for most smallholder farmers to make the right
decisions. The importance of agricultural marketing information is related to the decision on what
to produce, where to sell, when to sell, and the price to charge (Donkor et al., 2021). However,
smallholder farmers are greatly challenged with access to agricultural marketing information,
despite the existence of mobile phone technologies. Smallholder farmers are still using middlemen
to access agricultural marketing information and end up exploited (Chelanga et al., 2021; Tamirat
& Zeleke, 2021). In the grape farming context, Mlay (2021) and Kulwijila et al. (2018) highlight that
grape smallholder farmers in Dodoma are still using friends, fellow farmers, neighbours, and
relatives as their predominant sources of agricultural marketing information and end-up selling
at farm get prices. Regrettably, Ndimbo et al. (2023) and Mushi et al. (2022) reported that
smallholder farmers in Tanzania are still evolving to newer mobile phone technologies for agri-
cultural marketing information access. This specifies that smallholder farmers’ need for reliable
and timely agricultural marketing information can be met with the use of mobile phones.

Despite, the significance of mobile phones in accessing agricultural marketing information,
there is still low mobile phone usage in accessing agricultural marketing information. The
adoption and use of mobile phones is complex and influenced by interrelated factors, such as
performance expectancy, effort expectancy, social influence, and facilitating conditions (Ivanova
& Kim, 2022; Peng, 2022; Rahmiati et al., 2022). While these factors are moderated by the socio-
demographic characteristics of respondents, little attention has been paid to such factors Rode
et al. (2021) and Tamar et al. (2021) assert that moderators can potentially increase the
predictive power of models. Moreover, in Tanzania, no study has been done on socio-
demographic factors influencing the use of mobile phones for accessing agricultural marketing
information by grape smallholder farmers. Studies on grape farming focused mainly on market-
ing challenges, post-harvest losses, input demand responses, and factors affecting marketing
performance (Kalimangasi et al.,, 2021; Kulwijila, 2021; Mlay, 2021). This leaves a gap in what
would explain the influence of socio-demographic factors on mobile phone use for accessing
agricultural marketing information. This forms the bottom line for the study, which examines
the influence of socio-demographic factors influencing the use of mobile phones for accessing
agricultural marketing information. Specifically, the study intended to ascertain mobile phone
ownership status, describe mobile phone use in accessing agricultural marketing information,
and analyse the influence of socio-demographic factors on mobile phone use for accessing
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agricultural marketing information. The study was further guided by the following research
question: -

RQ: What socio-demographic factors influence the use of mobile phones for accessing agricultural
marketing information by grape smallholder farmers?

2. Literature Review and Hypotheses Development

Studies on socio-demographic factors and mobile phone use for accessing agricultural marketing
information remain inconclusive, and understanding such differences remains significant. The
reviewed literature demonstrates that smallholder farmers’ use of mobile phones is influenced
by socio-demographic factors, and thus several hypotheses were developed.

2.1. Sex and use of mobile phones for accessing agricultural marketing information

Sex is among the common variables for predicting the adoption and use of mobile phones for
accessing agricultural marketing information. Zheng and Ma (2023) showed that women were less
likely to use mobile phones for accessing agricultural marketing information. Similar findings were
reported by Krell et al. (2021) and Khan et al. (2019), indicating that men were inclined towards
mobile phones for accessing agricultural marketing information. Zheng and Ma (2023) and Dagar
et al. (2021) showed that female farmers were less likely to adopt and use mobile phones for
accessing agricultural marketing information. Yaseen et al. (2021) and Kansiime et al. (2019)
showed that men and women differed significantly in the use of mobile phones for accessing
agricultural marketing information. Therefore, the study hypotheses that: -

Hi: Sex is not related to the use of mobile phones for accessing agricultural marketing information.

2.2. Age and use of mobile phones for accessing agricultural marketing information

Age has often been negatively associated with the use of mobile phones for accessing agricultural
marketing information. Dagar et al. (2021) and Rahman et al. (2020) attributed age differences to
mobile phone use for accessing agricultural marketing information. Nwali et al. (2022) and Haile
et al. (2019) cited age as a significant factor in mobile phone use for accessing agricultural
marketing information. Studies by Islam et al. (2021) and Moshe et al. (2021) proved that younger
farmers were more likely to use mobile phones for accessing agricultural marketing information
than older farmers. Nwali et al. (2022) and Benard et al. (2020) emphasized that older farmers
were constrained in their use of mobile phones for accessing agricultural marketing information.
Kabirigi et al. (2022) and Kilima and Chikuni (2021) concluded that younger smallholder farmers
were more likely to use mobile phones for accessing agricultural marketing information than older
farmers. Thus, the study hypotheses that: -

H,: Age is not significantly correlated with the use of mobile phones for accessing agricultural
marketing information.

2.3. Marital status and the use of mobile phones for accessing agricultural marketing
information

Married smallholder farmers often have higher chances of using mobile phones to access agricul-
tural marketing information. It was reported by Spencer et al. (2022) and Rissing et al. (2021) that
married farmers shared usage experiences as they sought to accomplish common goals hence
similar intentions on mobile phone use for accessing agricultural marketing information. Sennuga
et al. (2020) and Otene et al. (2018) observed that married farmers were willing to adopt and use
mobile phones for accessing agricultural marketing information. Ahmed and Anang (2019) and
Issahaku et al. (2018) also highlighted that married farmers had a better chance of using mobile
phones to access agricultural marketing information. The study further hypothesized that:
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Hs: There is no significant relationship between marital status and mobile phone use for accessing
agricultural marketing information.

2.4. Education level and use of mobile phones for accessing agricultural marketing
information

Education level is one of the most important socio-demographic factors influencing mobile phone
use of smallholder farmers. Khan et al. (2020) and Mwalupaso et al. (2019) asserted that education
level is positively correlated with the use of mobile phones for accessing agricultural marketing
information. Ujakpa et al. (2021) and Rahman et al. (2020) affirmed that illiterate farmers were
less likely to use mobile phones for accessing agricultural marketing information. Sousa et al.
(2019) claimed that educated farmers had an advantageous position in the use of mobile phones
for accessing agricultural marketing information. Krell et al. (2021) and Csibi et al. (2021) proved
that there is a significant relationship between education level and mobile phone use for accessing
agricultural marketing. Thus, the following hypothesis is proposed: -

H,: Education level does not influence the use of mobile phones for accessing agricultural marketing
information.

2.5. Household size and use of mobile phones for accessing agricultural marketing
information

Differences in household size contribute significantly to the use of mobile phones for accessing
agricultural marketing information. Siaw et al. (2020) and Quandt et al. (2020) argue that higher
household sizes leave farmers with less time to use mobile phones for accessing agricultural
marketing information. Ling et al. (2021) and Ali (2021) observed that larger household size
encouraged a high rate of mobile phone use among smallholder farmers. Related findings were
reported by Ngenoh et al. (2019) and Donkoh et al. (2019), indicating that larger household sizes
reduced the chance of mobile phone use in accessing agricultural marketing information. Thus, it is
worth hypothesizing that: -

Hs: Household size does not influence the use of mobile phones for accessing agricultural marketing
information.

2.6. Farming experience and use of mobile phones for accessing agricultural marketing
information

Farming experience is also associated with mobile phone use for accessing agricultural marketing
information. Abegunde et al. (2019) and Michels et al. (2019) elucidated that farming experience is
positively associated with the adoption and use of new mobile phone technologies. Aldosari et al.
(2019) and Gebre et al. (2019) highlighted that farmers with more years of farming experience are
less likely to use mobile phones for accessing agricultural marketing information. On the same
note, Michels et al. (2020) revealed that farmers with more farming experience are reluctant to try
new mobile phone technologies. Hence, the study hypotheses that: -

He: Farming experience does not affect the use of mobile phones for accessing agricultural market-
ing information.

2.7. Farm size and use of mobile phones for accessing agricultural marketing information

Studies have demonstrated that farm size is a common variable influencing the use of mobile
phones by smallholder farmers. Ado et al. (2019) and Drewry et al. (2019) reported that small and
large farm sizes owners differ significantly in the speed of adoption and use of mobile phones.
Studies (Dagar et al,, 2021; Ruzzante et al.,, 2021) showed that land ownership is significantly
related to technological use, where farmers with more land are driven by status to use mobile
phone technology to seek agricultural marketing information. Agussabti et al. (2022) and Donkoh
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et al. (2019) asserted that farmers with larger farm sizes had a higher propensity to seek
agricultural marketing information through mobile phones compared to farmers with smaller
farm sizes. Ma et al. (2020) and Alam et al. (2019) found that farmers with large farms had
a high rate of mobile phone adoption and use for accessing agricultural marketing information.
Thus, the following hypotheses is proposed: -

H;: Farm size does not dffect the use of mobile phones for accessing agricultural marketing
information.

2.8. Income and use of mobile phones for accessing agricultural marketing information
Income appears to be an important factor influencing mobile phone use among smallholder
farmers in most of the developing countries. Krell et al. (2021) and Hoang (2020) found that
smallholder farmers with higher income had a greater likelihood of using mobile phones for
accessing agricultural marketing information. Similarly, Donkor et al. (2021) and Haile et al.
(2019) revealed that smallholder farmers with less income had a limited chance of using
mobile phones for accessing agricultural marketing information. Quandt et al. (2020) and
Mwalupaso et al. (2019) affirmed that there is no significant relationship between farmers’
level of income and mobile phone use. Furthermore, Thar et al. (2021) and Alam et al. (2019)
observed that income is not an important factor for mobile phone adoption and use among
smallholder farmers.

Hg: Income does not influence the use of mobile phones for accessing agricultural marketing
information.

3. Theoretical framework

The study was guided by the Unified Theory of Acceptance and Use of Technology (UTAUT). The
model is built on the assumption that performance expectancy, effort expectancy, and social
influence indirectly influence technological use, whereas facilitating conditions and intentions
directly influence technological usage behaviour (Alaba et al., 2022; Tang et al, 2021).
Moderators like age, experience, sex, marital status, and household size are considered to
exert a direct and indirect moderating influence on technological usage behaviour. The model
further hypotheses that the increased intention for technology use is dependent upon the
perceived performance of the existing technology (Khan & Mahmood, 2022; Yuliana &
Aprianingsih, 2022). This suggests that interest in the use of new technology is associated
with its ability to improve users’ activities. However, performance expectancy and intention are
moderated by socio-demographic factors like sex, age, and marital status, such that perfor-
mance expectancy can directly influence technological usage intentions (Dirsehan & Van
Zoonen, 2022; Kitsiou et al., 2022). Again, the model highlights that the perceived easy of
use increases the possibility of the intention to use the technology (Ninaus et al., 2021; Puriwat
& Tripopsakul, 2021). This implies that the lesser the complexity of the technology the greater
the intention of use. Similarly, socio-demographic factors are expected to significantly moder-
ate effort expectancy for technological usage behaviour (Adjei et al., 2021; Anthony et al,,
2021). If the new technology draws the intention of peers, it motivates users to increase their
technological usage intentions. The model recognizes gender, age, volunteerism and experi-
ence as key moderator constructs for technology usage (Park et al., 2021; Yang et al., 2021). Li
et al. (2021) and Singh and Kaur (2021) agreed that facilitating conditions play a significant
role in moderating the influence of socio-demographic factors on technological usage inten-
tions. The use of this model is justified based on its ability to provide a holistic understanding
of the moderating power to drive the direct and indirect influence on the use of mobile phone
technology.
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4. Methodology

4.1. Description of the Study Area

The study was carried out in Dodoma region, Tanzania. Dodoma is one of the administrative
regions of Tanzania’s mainland, located in the central part of the country. The region is heavily
dependent on agriculture as a predominant sector, and grape farming is a symbol crop and
a significant driver for socio-economic development for the majority of the smallholder farmers.
Being the case, the region qualified as a study area because it is the only region producing grapes
in the country, and grape smallholder farmers are challenged with access to agricultural marketing
information, so improving it through the use of mobile phones would become an important
initiative.

4.2. Research design

The study made use of a descriptive cross-sectional research design to examine the relationship
between the explanatory variables and a response variable at a single point in time. To gain
a richer understanding of the factors influencing the use of mobile phones for accessing agricul-
tural marketing information, a mixed method was employed. The quantitative method intended to
test hypotheses on socio-demographic factors influencing mobile phone use, while the qualitative
method complemented the quantitative method (Rosalia, 2022). The use of a mixed method is
justifiable in this study based on the fact that it allowed the cancellation of the method effect of
relying on a single approach (Alharahsheh & Pius, 2020).

4.3. Sampling strategies

The target population comprised 2914 grape smallholder farmers, from whom a sample size of
400 grape smallholder farmers was derived. The sample size was calculated by a Raosoft online-
based sample size calculator and considered to have a 0.9686 confidence level, a 0.05 margin of
error, and a 0.5 skewness level. Moraes et al. (2022) and Serdar et al. (2021) assert that the
sample size determination must carefully consider the confidence interval, margin of error and
skewness level. The sample size calculator was ideally chosen because of its flexibility in yielding
a representative sample for both finite and infinite populations (Alenazi et al., 2022; Qazi et al,,
2022). The sample size was considered adequate for the study as it falls within the range of 200
to 500 units for carrying out rigorous statistical analysis (Niessl et al., 2020). To select a valid
sample, a purposive sampling technique was applied in selecting Dodoma region and the three
villages of Hombolo Bwawani, Mpunguzi, and Mbabala. The villages were chosen because they
comprise 1063 of all the grape smallholder farmers within the region. The selection of the study
respondents was done through the use of a systematic sampling technique in which the first
respondent was randomly chosen followed by three interval estimates from the household list
provided by the village Executive office (VEOs). The use of a systematic sampling technique was
justifiable in this study because of its ability to enhance validity with reasonable cost (Rahman
et al., 2022).

4.4. Data collection methods

Quantitative data were collected through a researcher’s administered structured questionnaire
(Appendix I) and piloted with 30 respondents in Mvumi Mission Village in Chamwino District.
The piloting was done in this village because it shares similar respondents’ characteristics with
where the actual data collection was made. The piloting was meant to check the degree of
accuracy of the data collection tools. Yusoff et al. (2021) recommended that a sample size
pretesting can ideally be done to 30 units. The use of a questionnaire was preferred because it
is perfectly suitable when results are to be presented quantitatively (Alharahsheh & Pius, 2020).
Two Focus Group Discussions (FGDs) (Appendix II), each with seven participants were con-
ducted to collect primary data. The participants were purposefully selected based on marketing
experience, knowledge, and gender consideration in order to reveal deep and rich opinions
from the natural settings. Claessens et al. (2022) argue that the purposive sampling technique
is ideally suitable for the selection of six to twelve participants.
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4.5. Data analysis

4.5.1. Analytical model

Quantitative data were coded on the IBM Statistical Package for Social Sciences (SPSS) version 27
and analysed to produce descriptive statistics (frequency, percentage, and mean). The level of
agricultural marketing information access was measured as (5= very high access, 2=high access,
3=moderate access, 2=low access, and 1=no access). The response values were added to get
a mean cut-off point of (1+2+3+4+5)=15, then divided by 5 to obtain a mean value of 3. and
the agricultural marketing information access level was recategorised as high access (mean value
of 3 and above), and low access (mean value below 3). Aregaw et al. (2023) used this method of
calculating the cut-off points to ascertain factors affecting the competence level of agricultural
extension agents.

The binary logistic regression model was used to analyse the influence of socio-demographic
factors on the use of mobile phones for accessing agricultural marketing information. The model
was chosen because the dependent variable is dichotomous, that is, a value of one was assigned
for a farmer who used mobile phones for accessing agricultural marketing information and zero for
otherwise. According to Srimaneekarn et al. (2022) and Fatah and Alkaki (2021), binary logistic
regression model can appropriately be applied to describe and test hypotheses on the relationship
between categorical dependent variables and a set of independent categorical or continuous
variables.

The binary logit regression was specified as: -
Logit[p(x)] = log[=a + By X1 + B, X2 + B3 X3 +€] (1)

Where, Logit (p;) =Y; is odds on the probability of using mobile phones for accessing agricultural
marketing information (ie. mobile phone use =1, otherwise =0), B1 -B,= Regression coefficients
a=Intercept Xq, 1 -Xp, 1= predictor variables € =Error term.

The binary logistic regression involved fitting an equation of the following form to the data:

Mobile phone use(Y) =a + B;sex + ,age +B3marital status + 84education + 8shousehold size
+ Bgfarming experience + 8;farm size + gincome + €

(2)

Qualitative data were subjected to thematic analysis by first transcribing, arranging responses in
codes reflective of the questions, noting common themes, theme reviewing, redefining and nam-
ing of themes, and reporting respondents’ views on mobile phone use.

4.5.2. Variable measurements

Various predictor variables were selected to estimate the predicted values of the outcome
variable. The predictor variables were both continuous and discrete. The choice of the variables
was based on the studies (Krell et al., 2021, Spencer et al., 2022, Dagar et al., 2021, Zheng and
Ma (2023, 2021, 2021) that reviewed factors influencing the use of mobile phones. The
measurement levels of the variables included in the binary logistic regression model are
presented in Table 1 as follows:

5. Results and Discussions

5.1. Socio-demographic characteristics of respondents

The study ascertained socio-demographic characteristics in order to validate the composition of
respondents. Respondents had different socio-demographic characteristics, dominated by mature,
married male respondents with a primary level of education owning, less than one acre, of land
and considerable years of farming experience.
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Table 1. Variable measurements

Variable (s) Measurement

Dependent variable (Y)

Mobile phone use Binary: Y is 1 if farmers uses mobile phones and is 0
for otherwise

Independent variables (X)

Sex 1=Female, O=male

Age Number of years

Marital status 0=Single, 1=married

Education 0=No formal education, 1=primary education,
2=secondary education, and 3=college/university

Household size Number of household members using mobile phone

Farming experience Number of years

Farm size Acres

Income Tanzania currency (Tsh)

Table 2 shows that of 400 respondents 304(75.9 percent) were males while 96(24.1 percent)
were females. This suggests the commercial nature of grape farming because most male respon-
dents are sensitive to well-paying activities. Of these, nearly more than half, 212(52.9 percent)
were aged between 29 and 49 years. This implies that respondents were mature and experienced
enough to provide the labour force required for grape farming. Additionally, more than three-
quarters, 308 (77.1%) of the respondents were married. This suggests that respondents’ participa-
tion in grape farming provided income to take care of the family. Moreover, of all 400 respondents,
260(65 percent) had attained a primary level of education indicating that the majority of the
respondents did not go for higher-level education. Concerning household size 182 (45.5 percent) of
the respondents admitted that they had an average of three to five members in the family. On the
other hand, of 400 respondents, 312(78 percent) mentioned that they owned less than two acres
of land showing that respondents are still farming on small and fragmented pieces of land. It was
further reported that 160(40.1 percent) of respondents had farming experience between one and
five years. This indicates that respondents had enough experience in grape farming. Finally, more
than half, 235(58,8 percent) of the respondents earned an annual income ranging between
Tsh5,000,000-10,000,0000 suggesting that respondents had an average income to meet their
daily requirements.

5.2. Mobile phone ownership status

The study intended to describe mobile phone ownership, usage experience, and associated costs
to provide a basis for accessing agricultural marketing information. The findings indicate that most
respondents owned cheap simple mobile phones with more than one chip and a vast usage
experience.

Table 3 indicates that more than three-quarters 312(78.1 percent) of all the respondents did not own
smartphones. This suggests that respondents are more knowledgeable about the use of less complex
mobile phone technologies reflecting their education level. Furthermore, half of the respondents 203
(50.7 percent) reported that they owned more than one mobile phone chip. This implies that respon-
dents intended to take advantage of the short-term incentives provided by telecommunications com-
panies. Again, of all the respondents 118(29.5 percent) mentioned that they had used mobile phone for
four to six years. This validates the reality that mobile phones have been a relevant tool of communica-
tion among farming communities. Moreover, more than half of the respondents 270(67.5 percent)
afforded mobile phones sold for less than Tsh 50,000 implicating poor quality of the mobile phones
owned by grape smallholder farmers. The findings were similar to Ndemdou and Fongang (2021) who
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Table 2. Socio-demographic characteristics of respondents(n = 400)

Variable Category Frequency Percent
Sex Male 304 75.9
. Female 96 24.1
Age (Years) 18-28 73 18.3
29-39 105 263
40-49 107 26.6
More than 50 115 28.8
Marital status Married 308 77.1
Single 92 22.9
Education level Never been to school 84 21.0
' Primary education 260 65.0
Secondary education 49 12.2
College/University 7 1.8
Household size ' 1-2 36 9.0
3-5 182 45.5
6-8 158 39.5
More than 8 24 6.0
Farming experience 1-5 161 40.2

(Years)

6-10 136 34.1
Above 10 103 25.7
Farm size (acres) . Less than 2 312 78,0
2-4 76 18.9
Above 5 12 3.1
Income Less than 5,000,000 79 19.8
5,000,000-10,000,0000 235 58.8
Above 10,000,0000 86 21.4

established that most smallholder farmers in Cameroon and Ghana were largely simple mobile phones
with more than one chip and vast usage experience.

5.3. Mobile phones use in accessing agricultural marketing information

Mobile phone ownership can mean full access, but as such, this does not necessarily mean
usability. Mobile phone usage partly determines the nature of agricultural marketing information
searched for and accessed by respondents. The study examined the level of agricultural marketing
information accessed through mobile phones. This was necessary to gain insights on mobile phone
use in relation to grape farming. The findings in Table 4 indicate that buyers and price information
were the most commonly accessed agricultural marketing information.

Table 4 shows that most of the respondents accessed buyers’ information with a mean score of
3.6 and ranked it first followed by price which scored a mean value of 3.3, and quality, which came
in third position with a mean score of 2.2. Quantity and selling time scored mean values of 1.9 and
1.5 respectively. This has been possible because mobile phones are equipped with user-friendly
applications like voice calls, and mobile money services. The findings imply that the use of mobile
phones has helped in the search of current agricultural marketing information, which can amplify
negotiations for better prices with buyers. Timely access to buyers and price information is crucial
for decision-making regarding where and to whom grapes should be sold. It was also highlighted
in the FGDs, where participants claimed that the sharing of agricultural marketing information has
been aided by the use of mobile phones and that it is now easy to cross-check prices with other
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Table 3. Mobile phone ownership status (n = 400)

Variable Category Frequency Percent
Type of mobile phone Feature phone 312 78.1
. Smart phone 44 11
Both 44 10.9
Number of chip One 203 50.7
. More than one 197 49.3
Mobilg phone usage 1-2 64 16.0
experience
3-4 104 26.0
4-6 118 29.5
More than 6 114 28.5
Cost of mobile phone Less 50,000 270 67.5
50,000-70,000 T4 18.5
70,000-100,000 36 9.0
Above 100,000 20 5.0

farmers from neighbouring villages. They further confirmed that if traders fall short of money, they
trust them to take grapes and send the money through the available mobile money services. This
is a clear indicator that the use of mobile phones has revolutionised communication among grape
smallholder farmers. Bruns et al. (2022) and Kaddu et al. (2020) revealed that price, buyers, and
quality information were the most frequently accessed agricultural marketing information. The
findings partly suggest that access to agricultural marketing information cements the mutual
relationship with buyers and helps grape farmers make informed decisions.

5.4. Socio-demographic factors influencing the use of mobile phone for accessing
agricultural marketing information

Table 5 indicates the selected socio-demographic factors influencing the use of mobile phones for
accessing agricultural marketing information. The binary logistic regression model was used to
estimate the influence of such factors. In running the model, the Omnibus test of the model
coefficient produced statistically significant results at p=0.00 and a chi-square value of 176.18.
This implies that there is an adequate fit of the data to the model and that the covariates are
significantly related to the outcome variable. Moreover, the Hosmer-Lemeshow test results yielded
a chi-square value of 6.787 and a p-value of 0.668 indicating that the model’s estimate fit the data
at an acceptable level. The independent variables captured 59% of the variance in the dependent
variable as shown in the Cox and Snell R? of 0.531 and Nagelkerke R? of 0.598. The study findings
highlight that sex, age, marital status, and education were the most significant factors influencing
the use of mobile phones for accessing agricultural marketing information.

The findings in Table 5 show that sex had a negative statistically significant relationship with the
use of mobile phone for accessing agricultural marketing information at p < 0.05, Wald = 2,770, and
Exp (B) =2.022. The findings demonstrate that being a female farmer reduces the chance of using
mobile phone for accessing agricultural marketing information by 2.022, with an associated odd
ratio of 0.704, implying that female farmers were less likely to use mobile phones for accessing
agricultural marketing information. The finding supports the non-acceptance of the hypothesis
that sex is not related to the use of mobile phones for accessing agricultural marketing informa-
tion. During FGDs, women participants had opinions that their mobile phone usage is sometimes
limited due to domestic activities and the nature of the husbands they live with. The findings might
be attributed to the fact that men are the decision makers for resource ownership and use,
including mobile phones, in most of the socio-cultural environment in Tanzania. The finding
supports the UTAUT model that sex plays a specific moderating role for mobile phone use in
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Table 5. Socio-demographic factors influencing the use of mobile phone(n = 400)

Variable B S.E Wald Df Sig Exp(B)
Constant 0.285 0.375 0.57 1 0.78 1.32
Sex —-0.704 0.423 2.770 1 0.001 2.022
Age -0.600 0.278 4.658 1 0.030 0.549
Marital status 0.458 0.259 3.127 1 0.002 1.581
Education 0.094 0.071 1.753 1 0.006 1.099
Household 0.071 0.411 0.030 1 0.843 0.931
size

Farming 0.601 0.319 3.550 1 0.063 1.824
experience

Farm size 0.075 0.063 1.417 1 0.634 1.078
Income 0.054 0.025 4.666 1 0.754 1.055
Cost of 0.704 0.423 2.770 1 0.064 2.022
mobile phone

Whether is 0.211 0.002 11.130 1 0.072 1.235
smartphone

Experience of 0.001 0.003 0,111 1 0.618 1.001
using mobile

phone

Number of 0.010 0.274 0.001 1 0.971 1.010
chip owned

Nagelkerke’s R Square = 0.598; Cox and Snell R Square =0.531; Hosmer and Lemeshow Test (Chi-square = 6.787; Sig. =
0.668); Omnibus tests of model Coefficients (Chi-square =176,18; Sig.=0.000); —2 Log likelihood =274.905

accessing agricultural marketing information. The findings concur with Quaye et al. (2022) and
Ayisi et al. (2022), who reported that male farmers had higher possibilities of using mobile phones
for accessing agricultural marketing information compared to their female counterparts. Sex
differences should be considered when designing and developing agricultural information systems
to give female farmers an equal chance with mobile phone technologies.

Age had a significant but negative effect on the use of mobile phones for accessing agricultural
marketing information at p <0.05, Wald =4.658, and Exp (B) =0.549. The findings imply that when
a farmer’s age increases by 0.549 years the odds ratio is —0.600 suggesting that older farmers
were more reluctant to adopt and use mobile phones for accessing agricultural marketing infor-
mation. The findings confirm the rejection of the hypothesis that age is not significantly correlated
with the use of mobile phones for accessing agricultural marketing information. It was further
reported by older participants in the FGDs that they rarely use mobile phones because they are not
conversant with multiple applications as compared to the younger participants. The findings could
be due to the fact that as age increases, it reduces the knowledge and skills of the smallholder
farmers for using modern technologies. The findings confirm the UTAUT model that mobile phone
usage is moderated by age to access agricultural marketing information. Hoang (2020) and Khan
et al. (2020) revealed that younger farmers had a better chance of using mobile phones for
accessing agricultural marketing information. Therefore, mobile phone usage initiates should
take into account the age differences of farmers such that older farmers, should be educated on
the use of ICTs, including mobile phones to equip them with knowledge and skills.

The findings show a positive influence of marital status on the use of mobile phones for
accessing agricultural marketing information at p <0.05, Wald=3.127, and Exp (B)=1.581. The
findings mean that married farmers were more likely to use mobile phones by 1.581 with an
associated odd ratio of 0.458. The hypothesis that there is no significant relationship between
marital status and mobile phone use for accessing agricultural marketing information was not
accepted. Married farmers were under pressure to produce more to earn income to meet family
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obligations. The desire for high production could result in seeking agricultural marketing informa-
tion through modern communications means. The findings add to the UTAUT model by showing
that new constructs such as marital status can contribute to moderating the main constructs of
the model. The findings are consistent with those of Alant and Bakare (2021) and Abbas et al.
(2020), who showed that marital status played a significant role in determining the use of mobile
phones for accessing agricultural marketing information. Thus, the delivery of agricultural market-
ing information should take into account the marital status of smallholder farmers in various
farming contexts.

There was a significant effect between education and mobile phone use for accessing agricultural
marketing information at p <0.05, Wald =1.753, and Exp () =1.099. The findings show that when
education increases by 1.099 with an odd ratio of 0.094, it increases farmers’ ability to seek and use
agricultural marketing information. Educated farmers were more likely to make better and more
informed decisions about accessing agricultural marketing information. This resulted in the non-
acceptance of the hypothesis that education level does not influence the use of mobile phones for
accessing agricultural marketing information. It was also highlighted in the FGDs, where participants
claimed that educated younger farmers were in a better position to derive the benefits accrued from
mobile phones due to their education compared to illiterates farmers. This is because if individual
farmers got the knowledge they would extend their scope of experience through modern sources of
information. The findings enhance the UTAUT model by postulating that new constructs such as
education can also contribute to moderating the relationship among the main variables. This confirms
the studies by Asravor et al. (2022) and Hoang and Drysdale (2021) who reported that farmers with
higher education had a higher chance of using mobile phones for accessing agricultural marketing
information. This implies that information service providers who may need to design a mobile phone
information delivery model should take into consideration the education level of farmers.

6. Conclusion and recommendations

Mobile phones significantly contributed to accessing agricultural marketing information by grape
smallholder farmers. Access to information helped grape smallholder farmers make more
informed decisions and increased interaction with other actors within the grape marketing system.
The study further unveiled socio-demographic factors such as sex, age, marital status, and
educational attainment significantly influenced the use of mobile phones for accessing agricultural
marketing information. Male grape smallholder farmers were more likely to use mobile phones for
accessing agricultural marketing information. Older grape smallholder farmers had a limited
chance of using mobile phones in accessing agricultural marketing information. Besides, married
grape smallholder farmers had a greater chance of using mobile phones to access agricultural
marketing information. Moreover, farmers with higher education were more likely to use mobile
phones for accessing agricultural marketing information. Finally, the study concludes that socio-
demographic factors significantly influence the use of mobile phones for accessing agricultural
marketing information. Based on the findings, the study recommends that agricultural information
dissemination centers be established to provide formal information through mobile phones.
Appropriate training should be provided, especially to adult farmers, to increase mobile phone
usage awareness.

7. Implications, limitations, and future studies

7.1. Theoretical implications

The study contributes to an enhanced understanding of socio-demographic factors driving the use
of mobile phones for accessing agricultural marketing information. The study uniquely provides
useful insight on the use of UTAUT to explain the moderating role of socio-demographic factors on
the use of mobile phones for accessing agricultural marketing information. The study further
extends the discourse that previous studies paid little attention to socio-demographic factors
and focused heavily on performance expectancy, effort expectancy, and social influence.
However, the moderating contribution of socio-demographic factors to the use of mobile phones
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for accessing agricultural marketing information was ignored.Thus, the study made a contribution
by filling out this gap by incorporating the significant contribution of moderating factors on mobile
phone use for accessing agricultural marketing information.

7.2. Practical implications

From a practical perspective, the study findings will help ICT system designers and developers
understand the differences in mobile phone use across socio-demographic factors. This will con-
sequently provide valuable information for designing suitable mobile phone applications that will
constructively consider socio-demographic factors influencing mobile phone use for accessing
agricultural marketing information. This indicates that an information delivery system for small-
holder farmers using mobile phones should establish socio-demographic factors to enhance full
utilization of the information resources.

7.3. Policy implications

The current study provides policy makers with information needed to encourage developers and
designers to design mobile phone-related applications that will improve digitalization among
smallholder farmers and improve access to agricultural marketing information. In addition to
this, the policies need to be redesigned for smallholder farmers to receive regular mobile phone-
related training to improve their knowledge of how better to use mobile phone technologies for
access agricultural marketing information.

7.4. Limitation and future studies

In the first instance, the study was limited by its overdependence on the primary data sources.
Overreliance on these data sources suggests that the study’s construction depended on farmers’
perceptions. The study also had a shortcoming in the choice of respondents and focused on those
who used mobile phones and came from villages with large production scales of grapes. This could limit
the generalisation potential for similar studies in other socio-cultural contexts. Secondly, the study was
cross-sectional in nature, and therefore, the variables could not be analysed for a long time. The study
proposes comparative studies with other countries or regions of similar nature to validate the most
influential factors influencing the use of mobile phones for accessing agricultural marketing information.
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Appendix I: Questionnaire

The purpose of this study is to examine the influence of socio-demographic factors on the use of
mobile phones for accessing agricultural marketing information by grape smallholder farmers in
Dodoma, Tanzania. Successful accomplishment of the study will provide knowledge on how such
factors enhance access to agricultural marketing information. The information collected through
this questionnaire will be used for the intended research purposes.

SECTION A: GENERAL INFORMATION

S/N Item Response
1 Village ‘

2 Ward

3 District

4 Date

SECTION B: RESPONDENTS SOCIO-DEMOGRAPHIC DATA

(1) Sex of respondent 0=Male () 1=Female ()
(2) Age in years
(3) Marital status 0=Single () 1=Married ()

(4) What is your highest level of education? 0=No formal education () 1=primary education () 2=sec-
ondary education 3=college/university () 4=Others, specify

(5) How many members are you in your family (household size)
(6) For how long have you been farming (farming experience)
(7) What is your total farm size (acres)

(8) What is your average annual income (Tshs)

SECTION C: MOBILE PHONE OWNERSHIP

(1) Which of the following mobile phone (s) do you own 1=Simple () 2=Smartphone () 3=Both ()
(2) Do you share your mobile phone (s) 1=Yes () 0=No ()

(3) With whom do you share your mobile phone with? 1= Friends () 2=Relatives () 3=Neighbours ()
4=0thers, specify

(4) Which company provides you with mobile phone service? 1=Vodacom () 2=Tigo () 3= Airtel ()
4=Halotel () 5=TTCL (),6= Others, specify

(5) How many SIM cards do you use for your mobile phone

(6) Why do you use more than one SIM card? 1=Benefiting from different promotion () 2=Saving cost by
making on-set calls () 3=Alternating when there is no network coverage () 4=Others, specify
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(7) Which application does your mobile phone have 1= Voice calls () 2=SMS () 3=FM radio () 4=Camera ()
5=0thers, specify

(8) For how long have you been using mobile phone (ownership timeframe)

(9) How much on average do you spend on mobile phone weekly(Tshs)

SECTION D: MOBILE PHONE USE IN ACCESSING AGRICULTURAL MARKETING INFORMATION

(1) Do you need agricultural marketing information? 1= Yes () 0=No ()

(2) If Yes, how do you rate the availability of agricultural marketing information?

Marketing Very high High Moderate Low Not at all
information

Price

Buyers

Quality

Quantity

Selling time

(3) Have you tried to find agricultural marketing information through mobile phones 1=Yes () 0=No ()

(4) Please rate the accessibility of agricultural marketing information through mobile phones?

Marketing Very high High access Moderate Low access | Not access at
information access access all

Price

Buyers

Quality
Quantity

Selling time

(5) Is the agricultural marketing information accessed through mobile phone relevant?

Marketing Very relevant Relevant Moderately | Less relevant | Not relevant
information relevant

Price

Buyers

Quality
Quantity

Selling time

Thank you for your cooperation
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Appendix II: Focus Group Discussion Guide

The purpose of this study is to examine the influence of socio-demographic factors on the use of
mobile phones for accessing agricultural marketing information by grape smallholder farmers in
Dodoma, Tanzania. Successful accomplishment of the study will provide knowledge on how such
factors enhance access to agricultural marketing information. The information collected through
this focus group discussion guide will be used for the intended research purposes.

SECTION A: GENERAL INFORMATION

S/IN Item Response

Village

Ward

District

Date of discussion

FGD number

Number of participants

Sex of participant

Age of participant

Ol o N ol u M W N

Education level of participant

SECTION B: DISCUSSION QUESTIONS

1

Which type (s) of mobile phone do you own?

If you don’t own mobile phone from whom do you access such mobile phones?

How many mobile phones do you own and why?

Do you need agricultural marketing information in your grape farming activities?

If Yes which agricultural marketing information, do you normally require and why?

How often do you use mobile phone for accessing agricultural marketing information?

How far do you think mobile phone have helped you to access agricultural marketing information?

How do you evaluate the cost of owning and using mobile phone to access agricultural marketing
information?

In your opinion how do you evaluate mobile phone usage behaviour among different groups of
farmers according to their sex, age, marital status, education, farming experience, household size,
and income?

Thank you for your cooperation
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